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PREFACE. 


In  the  present  edition  of  this  work  there  is  but  one  radical  change — the 
onii^Lsion  of  the  section  on  General  Pathology.  This  is  in  accordance  with 
the  practice  of  nearly  all  modern  writers,  especially  those  of  the  European 
Continent,  who  draw  a  strict  line  of  demarcation  between  special  and  gen- 
eral pathology,  as  well  as  with  that  of  the  chief  medical  schools  of  the 
world,  in  which  there  are  separate  chairs  for  general  pathology  and  the 
practice  of  medicine,  or  special  pathology.  Notwithstanding  this  omission, 
the  bwjk  is  scarcely  reduced  in  size,  for  the  other  alterations  have  been 
almost  entirely  in  the  way  of  addition.  The  present  editor  has  contributed 
about  one  hundred  pages  of  new  matter,  in  which  are  included  more  than 
twenty  distinct  articles,  besides  numerous  interpolations  in  every  section  of 
the  l>ook.  Among  the  new  articles  are  those  on  Pulsating  Pleurisy,  Weil's 
I)i.'?e:i>e,  Syringomyelia,  Beri-beri,  Hereditary  Chorea,  Acromegaly,  Ray- 
naud's Disease,  Leprosy,  Influenza,  Lithaemia,  Rickets,  Actinomycosis, 
Anthrax,  and  Glanders.  Chapter  IV.,  on  the  Functional  Diseases  of  the 
Stomach,  has  been  very  largely  rewritten,  and  the  article  on  Dyspepsia  has 
been  expunged.  As  remarked  on  page  373,  the  term  dyspepsia  is  a  "  most 
>erviceable  cloak  for  ignorance,  but  has  been  worn  threadbare  and  is  about 
lo  be  discarded."  In  place  of  the  article  on  Dyspepsia  are  substituted 
articles  on  Nervous  Vomiting,  Peristaltic  Unrest,  Nervous  Eructation, 
Merycismus,  Incontinence  of  the  Pylorus,  Atony,  Hyperacidity  and  Hy- 
persecretion, and  Nervous  Dyspepsia,  these  various  subjects  being  preceded 
by  **  introductory  remarks  "  on  the  present  methods  of  research  in  the  diag- 
nosis of  gastric  disease. 

The  classiiication  of  Flint  has  been  practically  retained,  although,  like 
all  classifications  of  disease,  it  is  open  to  criticism,  and  has  caused  the 
etlitor  some  little  embarrassment.  For  example,  the  most  suitable  place 
that  could  be  found  for  Leprosy  was  among  the  Eruptive  Fevers.  On  con- 
sulting several  recent  text-books  on  medicine  it  was  found  that  this  dif- 
ficulty hail  been  solved  by  the  omission  of  this  important  subject.  It 
api>ears  to  the  editor  much  better  that  it  should  be  retained,  even  though 
its  situation  be  not  absolutely  appropriate. 

The  la.st  eilition  of  this  work  appeared  in  1886,  the  author  being  ably 
assisteil  in  its  revision  by  his  son.  Prof  Austin  Flint,  M.  D.,  and  by  Prof 
William  H.  Welch,  M.  D.,  of  the  Johns  Hopkins  University.  The  latter 
revis^'d  and  in  great  part  rewrote  the  descriptions  of  the  anatomical  charac- 
ters of  the  various  diseases  considered  in  that  edition,  and  also  wrote  the 
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articles  or  parts  of  articles  relating  to  bacteriology.  The  alterations  in 
this  portion  of  the  volume  have  not  been  numerous,  but  some  have  been 
indisj>ensable.  For  example,  Amoebic  Dysentery  and  Amoebic  Abscess  of 
the  Liver  were  unrecognized  affections  in  1886.  Without  entering  into 
further  details,  it  is  believed  that  the  following  statement  from  the  Preface 
to  the  fifth  and  sixth  editions  is  still  applicable,  viz. :  that  the  parts  of  the 
work  relating  to  the  anatomical  characters  of  disease  and  to  bacteriology 
"  will  serve  as  a  digest  of  the  essential  facts  pertaining  to  general  and  s{)ecial 
pathological  anatomy  so  far  as  this  important  branch  of  study  bears  upon 
practical  medicine." 

The  revision  of  those  parts  of  the  book  devoted  to  clinical  history  has 
been  largely  a  work  of  supererogation,  because  the  value  of  accurate 
descriptions  of  morbid  phenomena  is  not  impaired  by  time.  In  the  depart- 
ment of  clinical  history  Flint  was  unsurpassed,  perhaps  unrivalled. 

Special  attention  has  been  given  to  the  department  of  thenipeutics, 
because  it  is  the  one  in  which  the  changes  have  been  greatest.  Among  the 
multiplicity  of  new  remedial  agents  discovered  and  advocated  during  the 
last  eight  years,  a  selection  has  been  made  of  those  which  have  withstood 
a  thorough  clinical  test — the  only  one  of  value  to  the  practitioner. 

Whatever  may  be  thought  of  the  superstructure  of  this  work,  its  foun- 
dations are  imi>erishable.  Some  idea  of  their  depth  and  breadth  may  be 
obtained  from  the  following  extract  from  the  Preface  to  the  last  edition. 
It  was  written  after  the  death  of  its  distinguished  author,  by  his  son,  Prof. 
Austin  Flint :  "  The  basis  of  the  work  is  an  unbroken  series  of  records  of 
eases  in  private  practice  and  in  hospitals,  begun  in  1833  and  continued  for 
more  than  half  a  century,  covering  sixteen  thousand  nine  hundred  and 
twenty-two  folio  pages  of  manuscript  written  with  the  author's  own  hand. 
These  records  eml)raoe  carefully- written  histories  of  cases  in  all  depart- 
ments of  practical  medicine,  observed  under  varied  conditions  of  life, 
climate,  and  general  surroundings.  Soldiers  in  camp  and  barracks;  the 
rich  and  the  poor  ;  those  affected  with  diseases  incident  to  lives  of  ease  and 
luxury,  and  paupers  in  hospitals;  the  pioneers  of  Western  New  York  and 
the  inliabitants  of  the  metropolis ;  patients  in  the  wards  of  tiie  almshouse 
and  hospitals  of  Buffalo,  of  the  Marine  Hospital  in  Louisville,  Kentucky, 
the  great  Charity  Hospital  in  New  Orleans,  Louisiana,  the  Bellevue  Hos- 
pital, the  Qiarity  Hospital,  the  dispensaries,  and  similar  institutions  in  thr 
city  of  New  York ;  cases  observed  in  the  exj)erience  of  a  quarter  of  a  cen- 
tury as  a  general  practitioner,  and  of  more  than  another  (quarter  of  a  cen- 
tury as  a  consulting  physician,  including  the  epidemics  which  have  occurred 
in  this  country  within  the  last  fifty  years, — the  experience  derived  from 
these  various  sourc»es  of  observation,  carefully  recorded,  studied,  and 
analyzed,  was  finally  used  in  the  composition  of  this  treatise,  the  first  edi- 
tion of  which  appeared  in  1860.  In  the  mean  time  the  author's  oriL^nal 
contributions  to  practical  medicine,  embodied  in  special  treatises,  in  com- 
niunications  published  in  medical  periodicals,  and  in  Transactions  of  med- 
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ieal  societies,  have  lefl  their  impress  upon  mauy  departments  which,  in 
recent  years,  have  been  classed  as  specialties ;  althougli  he  was  always  a 
physician,  never  a  specialist.  A  student  of  the  history  of  practical  medi- 
cine will  oflen  find  observations  and  ideas,  assumed  to  be  of  recent  date, 
which  had  been  anticipated  by  the  author  mauy  years  before.  .  .  . 

"  Adde<l  to  a  literary  training  and  a  recorded  experience  almost  without 
|)arallel  was  an  exceptional  knowledge  and  application  of  the  best  methods 
of  teaching  medicine,  rendering  the  author  one  of  the  most  popular  and 
successful  medical  teachers  of  his  time ;  a  statement  which  will  be  echoed 
by  thousands  of  practitioners,  throughout  this  country  and  in  foreign  lands, 
who  have  attended  his  lectures.  The  lectures  given  by  the  author  in  1885- 
86  completed  his  fiftieth  regular  course  on  the  Principles  and  Practice  of 
Medicine. 

**  Such,  in  brief,  is  the  history  of  the  author  of  this  treatise  as  a  practi- 
tioner, writer,  and  teacher." 

The  editor  entered  upon  his  task  of  revising  this  book  with  a  feeling  of 
reverence  for  the  memory  of  its  distinguished  author,  and,  as  a  natural 
c^^iisoi^uence,  if  he  has  erred,  it  has  been  in  the  direction  of  conservatism. 
He  has  constantly  borne  in  mind  the  maxim,  "  Hold  fast  to  that  which  is 
g«>Kl,"  and  in  so  doing  has  held  fast  to  nearly  all. 

Frederick  P.  Henry. 
163-5  Locust  Street, 

Philadelphia. 
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PRACTICE  OF  MEDICINE,  OR  SPECIAL  PATHOLOGY. 


INTRODUCTION. 

Of  the  Different  Aspects  under  which  Individual  Diseases  are  to  be  Considered  in  Treat- 
ing of  the  Practice  of  Medicine,  or  Special  Pathology ;  namely,  Anatomical  Characters, 
Clinical  History,  Pathological  Character,  Causation,  Diagnosis,  Prognosis,  Prevention, 
and  Treatment — Sense  of  the  term  Individual  as  applied  to  a  Disease,  and  the  several 
Grounds  of  Individuality — Varieties  of  a  Disease — Definition  of  the  terms  Acute,  Sub- 
acute, and  Chronic — Symptoms  or  Events  incidental  to  Diseases  sometimes,  for  conve- 
nience, considered  as  Individual  Diseases — Self-limited  Duration  of  Certain  Diseases 
— Nosology — Nosological  Arrangement  adopted  in  this  Work. 

THE  Practice  of  Medicine^  or  Special  Pathology^  treats  of  individual  dis- 
eases. In  this  department  of  medical  study  individual  diseases  are  con- 
8idered  under  several  different  aspects.  One  of  these  aspects  relates  to  the 
appreciable  changes  found  after  death.  These  changes  belong  to  morbid 
anatomy.  Some  diseases  are  characterized  by  morbid  appearances  in  the 
part^  affected,  and  other  diseases  are  not  accompanied  by  any  lesions  which 
are  appreciable.  The  latter  are  distinguished  as  functional  diseases.  The 
term  anatomical  characters  of  a  disease  expresses  the  changes  belonging  to 
morbid  anatomy  which  occur  in  connection  with  that  disease.  This  term 
will  be  adopted  as  the  title,  usually,  of  the  first  aspect  under  which  diseases 
not  functional  will  be  considered. 

Another  aspect  relates  to  the  phenomena  or  events  which  compose  the 
diMica/  history  of  a  disease.  Under  this  head  will  be  embraced  precursory 
or  prodromic  events,  the  symptoms  which  accompany  the  access  and  those 
which  occur  during  the  career  of  the  disease  under  consideration,  the  order 
of  their  succession,  the  laws  regulating  the  development  and  progress  of  the 
disea.<e,  etc.  This  will  constitute  the  second  of  the  different  aspects  under 
which  individual  diseases,  severally,  are  to  be  considered. 

A  third  aspect  relates  to  the  pathological  character  of  a  disease.  This 
aspect  embraces  what  is  known  of  the  nature  and  seat  of  the  morbid  condi- 
tions  which  constitute  or  enter  into  the  disease  under  consideration. 

A  fourth  aspect  relates  to  etioUnjy^  or  the  causaHon  of  a  disease.  Under 
this  head  will  be  stated  what  is  known  of  the  cause  or  causes  of  each  indi- 
vidual di.sease. 

A  fifth  aspwict  relates  to  diagnosis,  or  the  discrimination  of  diseases.  The 
application  of  the  methods  of  investigation  which  by  means  of  symptoms, 
laws,  etc.  enables  the  physician  to  recognize  the  disease  under  consideration, 
and  to  distinguish  it  from  other  diseases,  will  be  considered  under  this  head. 
Physical  signs,  whenever  these  are  available  in  the  diagnosis  of  a  disease, 
will  be  embraced  under  this  head. 
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A  sixth  aspect  relates  to  prognosis.  This  aspect  enihraces  the  intrinsic 
tendencies  of  diseases  as  regards  termination  in  death  or  recovery.  *  The  cir- 
cumstances which  denote,  on  the  one  hand,  a  favorahle,  and,  on  the  other 
hand,  an  unfavorahle,  progress  of  diseases  will  come  under  the  head  of  the 
prognosis.  And  the  consequences  more  or  less  remote,  or  sequels,  may  some- 
times he  conveniently  emhraced  under  this  head. 

A  seventh  aspect  relates  to  the  treatment  and  prevention  of  a  disease.  The 
consideration  of  the  treatment  of  each  disease  will  embrace  the  indications 
for  therapeutic  measures  and  the  remedies  which  experience  has  shown  to  be 
useful  in  that  disease.  Hygienic  measures  will  also  enter  into  the  considera< 
tion  of  treatment.  Prophylactic  measures  of  treatment  will  claim  considera* 
tion  in  treating  of  different  diseases,  and  the  measures  which  remove  or  obvi« 
ate  the  causes  of  disease  will  often  be  found  to  be  not  less  important  than  the 
judicious  application  of  principles  of  therapeutics. 

Before  entering  upon  individual  diseases  it  may  be  well  to  inquire  what  is 
meant  by  this  use  of  the  term  individmd^  and  whence  does  a  disease  derive 
its  individuality.  An  individual  disease  differs  from  other  diseases  sufficientlv 
for  it  to  be  regarded  as  separate  and  distinct.  The  sense  of  the  term  indi. 
yidual  in  this  application  is  analogous  to  that  of  species  in  natural  history. 
The  individuality  of  a  disease  is  established  by  distinctive  features  pertaining 
to  its  clinical  history.  These  distinctive  features  may  be  derived  exclusively 
from  the  seat  of  the  disease.  Thus,  pleuritis  and  pericarditis  are  inflamma- 
tory diseases  of  a  serous  membrane,  and  have  essentially  the  same  patholog- 
ical character ;  but  the  different  anatomical  relations  of  the  pleura  and  of  the 
pericardium  furnish  sufficient  points  of  distinction  to  constitute  each  of  these 
affections  an  individual  disease.  In  other  instances  distinctive  features  are 
derived  from  the  processes  belonging  to  disease.  Inflammatory  diseases,  for 
example,  differ  essentially  from  those  which  are  not  inflammatory.  Again, 
certain  diseases  derive  each  an  essential  distinction  from  its  exclusive  depend- 
ence on  a  special  cause.  It  is  sufficient  to  show  that  a  disease  is  produced 
by  a  special  cause  to  establish  its  claim  to  be  regarded  as  an  individual^  dis- 
ease. 

An  individual  disease  is  to  be  distinguished  from  individual  cases  of  dis- 
ease. An  individual  case  of  disease  has  a  relation  to  an  individual  disease 
like  that  of  a  particular  man  to  the  human  species.  The  study  of  individ- 
ual cases  of  disease  belongs  to  clinical  medicine.  Some  individual  diseases 
embrace  several  varieties.  Empyema  and  pneumo-hydrothorax  may  be  con- 
sidered as  varieties  of  pleuritis,  both  consisting  in  inflammation  of  the  pleura, 
the  former  differing  from  ordinary  pleuritis  in  the  fact  that  the  liifuid  con- 
tained in  the  cavity  of  the  pleura  is  purulent,  and  the  latter  differing  in  the 
fact  that  air  and  liquid  are  contained  in  that  cavity.  The  several  types  of 
intermittent  fever  distinguished  as  tertian,  quotidian,  etc.  are  different  varie- 
ties of  one  disease.  In  the  progress  of  medicine  certain  diseases  have  come 
to  be  considered  as  essentially  distinct  which  were  formerly  regarded  as  dif- 
ferent varieties  of  one  disease.  This  is  true  of  all  the  eruptive  fevers.  It 
is  probable  that  certain  diseases  now  considered  as  individual  will  be  hereafter 
found  to  be  divisible  into  two  or  more. 

Differences  as  regards  severity  and  duration  constitute  a  basis  of  the  divis- 
ion of  a  disease  into  varieties.  The  same  disease  may  be  either  acute^  suh- 
arutf'y  or  chronic.  A  disease  is  acute  when  it  has  a  certain  degree  of  intensity 
and  runs  a  rapid  career.  In  general,  an  acute  disease  is  of  sufficient  p*avity 
to  confine  the  patient  to  the  bed.  The  subacute  variety  of  a  disease  has  less 
intensity,  frequently  not  compelling  the  patient  to  keep  the  bed,  and  perhaps 
not  preventing  him  from  being  about  or  even  pursuing  his  usual  occupation. 
The  chronic  variety  exists  when  a  di.sease  is  subacute  and  has  continued  for 
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a  considerable  period.  Some  diseases  are  never  chronic.  This  term,  for 
insunce,  is  not  applicable  to  typhus  or  typhoid  fever.  The  division  into 
Ttrieties,  based  upon  the  differences  just  named,  is  especially  applicable  to 
inflammatory  diseases. 

The  list  of  individual  diseases  embraces  some,  recognized  as  such  for  the 
sake  of  convenience,  which  in  reality  are  only  effects  or  symptoms  of  diseases. 
Jaundice,  for  example,  is  an  effect  or  symptom  occurring  in  connection  with 
different  diseases.  Dropsy  is  in  the  same  category.  It  is,  however,  conveni- 
ent to  consider  jaundice  and  the  different  forms  of  dropsy  as  if  they  were  indi- 
vidual diseases.  In  fact,  if  we  were  better  acquainted  with  the  primary  or 
elementary  forms  of  disease,  it  would  probably  appear  that  not  a  few  of  the 
diseases  now  considered  as  individual  are  only  manifestions  of  morbid  condi- 
tions at  present  occult,  the  latter  constituting  the  true  diseases. 

A  p<nnt  of  distinction  among  diseases,  interesting  and  of  much  practical 
imporUDce,  relates  to  duration.  Some  diseases  continue  for  a  definite  period, 
never  exceeding  certain  limits  in  this  regard.  The  duration  of  certain  dis 
eases  is  regulated  by  fixed  laws ;  that  is,  they  rarely  end  until  after  the  lapse 
of  a  certain  number  of  days,  and  never  exceed  a  certain  number  of  days  in 
their  continuance.  The  contin^jed  and  eruptive  fevers  are  examples  of  dis- 
eases the  duration  of  which  has  definite  limits.  Intermittent  fever,  on  the 
other  band,  has  no  fixed  or  definite  duration  if  its  course  be  not  interfered 
with.  Dbeases  which  tend  intrinsically  to  end  after  a  certain  time  are  distin- 
guished as  sel/'limiled.  The  laws  of  different  diseases  with  respect  to  self- 
limitation  are  often  to  be  taken  into  account  in  the  employment  of  therapeu- 
tical measures ;  and  it  is  obvious  that  these  laws  are  to  be  considered  in  est- 
imating the  amount  of  curative  influence  exerted  by  methods  of  treatment. 
One  of  the  most  striking  and  important  of  the  characteristics  of  modern 
medicine  is  the  knowledge  which  has  been  acquired  of  the  self-limitation  of 
different  diseases.  Facts  have  shown  that  even  pulmonary  phthisis  in  some 
cases  ends  in  recovery  from  an  intrinsic  tendency  thereto. 

In  treating  of  individual  diseases  some  classification  of  them  is  essential. 
The  classification  of  diseases  constitutes  a  division  of  medicine  called  nosology. 
The  history  of  medicine  furnishes  many  nosological  systems,  the  relative 
merits  of  which  it  would  be  useless  to  discuss.  Undoubtedly,  a  scientific 
mode  of  classifying  diseases  would  be  to  arrange  them  after  essential  points 
of  distinction  relating  to  their  pathological  character ;  but  with  our  present 
knowledge  of  the  pathological  character  of  different  diseases  to  do  this  is 
impracticable.  A  nosological  arrangement  on  this  basis  must  be  deferred  for 
a  future  period,  when  pathology  shall  have  advanced  far  beyond  its  present  con- 
dition. The  same  remark  is  applicable  to  any  arrangement  based  on  differences 
as  regards  the  causes  of  diseases.  Our  present  knowledge  of  etiology  is  not 
sufficient  to  furnish  the  basis  of  a  permanent  nosology.  Inasmuch  as  the 
chief  object  of  a  classification  is  convenience,  the  proper  course  to  be  pursued, 
evidently,  is  to  adopt  a  provisional  plan  which  will  best  subserve  this  object ; 
and  the  most  convenient  classification  at  the  present  time  is  that  which  has 
of  late  years  been  adopted  by  the  majority  of  authors  and  teachers.  This 
cr»nhists  in  dividing  diseases  into  first,  general ;  and  second,  local.  General  dis- 
eases are  those  which  involve  more  or  less  disturbance  of  the  whole  system, 
this  disturbance  not  having  been  preceded  by  any  known  local  affection,  local 
affections,  if  they  occur,  being  developed  secondarily.  To  this  class  belong 
the  essential  fevers.  Und^r  the  head  of  constitutional  diseases  it  is  conveni- 
ent to  include  some  in  which  the  local  manifestations  have  no  fixed  seat  and 
.sometimes  differ  in  character.  Rheumatism  and  gout  are  constitutional  dis- 
eases, the  chief  manifestations  consisting  of  local  affections  differently  situated 
in  different  cases  and  at  different  periods  in  the  same  case.    The  local  affection, 
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however,  is  in  each  essentially  the  same  wherever  seated.  Syphilis  is  another 
constitutional  disease  manifesting  itself  in  local  affections  which  differ  not  only 
in  situation,  but  in  character.  The  want  of  fixedness  or  uniformity  in  the 
seat  of  local  affections  proceeding  from  constitutional  disease,  and  their 
diversity  in  character  in  some  instances,  are  the  grounds  for  placing  certain 
diseases  in  this  class.  A  large  proportion  of  the  affections  nosologically  con- 
sidered as  local  probably  proceed  from  constitutional  disease  ;  but  as  the  local 
affections  are  fixed  and  uniform,  and  our  knowledge  of  the  constitutional  dis- 
ease is,  for  the  most  part,  inferential,  it  is  more  convenient  to  arrange  them 
in  the  seoond  division. 

The  second  division,  or  local  diseases,  will  embrace  all  which  are  not 
reckoned  as  general  or  constitutional.  The  number  of  local  diseases  is  far 
greater  than  that  of  the  diseases  embraced  in  the  first  division.  It  is  necessary 
to  arrange  them  into  subdivisions.  The  most  convenient  plan  is  to  distribute 
them  into  groups  corresponding  to  the  distribution  of  the  different  organs  of 
the  body  into  physiological  systems.  According  to  this  plan  the  different 
local  diseases  are  subdivided  as  follows: 

1.  Diseases  affecting  the  respiratory  system  ; 

2.  Diseases  affecting  the  circulatory  system  ; 

3.  Diseases  affecting  the  haematopoietic  system  ; 

4.  Diseases  affecting  the  digestive  or  chylopoietic  system ; 

5.  Diseases  affecting  the  nervous  system  ; 

6.  Diseases  affecting  the  genito-urinary  system. 

The  foregoing  arrangement  of  local  diseases  will  be  adopted,  and  they  will 
be  considered  in  sections  corresponding  to  the  groups  just  enumcrat-ed.  After- 
ward a  section  will  be  devoted  to  general  diseases. 

[An  eighth  section  has  been  added  by  the  editor  to  include  the  zoi'mo»es^ 
or  diseases  transmitted  from  animals  to  man.  The  chief  of  these  are  trichi- 
niasis,  rabies,  actinomycosis,  anthrax,  and  glanders.  It  seems  most  appropri- 
ate, however,  to  classify  the  first  mentioned  among  the  intestinal  parasites,  as 
was  done  by  the  author. — H.] 

Of  the  diseases  belonging  to  these  several  groups,  those  only  will  be  con- 
sidered which  are  medical  as  distinguished  from  surgical.  The  surgical  dis- 
eases are  those  which  are  either  external  or  in  accessible  situations.  Thus, 
diseases  of  the  mouth,  throat,  and  nasal  passages,  of  the  anus  and  rectum,  of 
the  urethra  and  bladder,  of  the  eye  and  ear,  and  of  the  vagina  and  uterus, 
fall  within  the  province  of  surgery.  Diseases  of  the  skin,  being  external, 
belong  to  surgery,  notwithstanding  that  they  receive  special  attention  from 
the  physician  perhaps  oftener  than  from  the  surgeon.  As  an  additional 
reason  for  not  including  them  among  the  diseases  to  be  considered  in  this 
work,  there  are  many  treatises  devoted  specially  to  their  consideration. 


SECTION    FIRST. 
DISEASES  AFFECTING  THE   RESPIRATORY  SYSTEM. 


CHAPTER    I. 
ACUTE  PLEURITIS. 

IMvIsion  of  the  Diseases  affecting  the  Respiratory  System  into  Inflammatory  and  Non- 
inflanunatory. — Acnte  Plenritis:  Anatomical  Characters;  Clinical  History;  Patho- 
lofncal  Character;  Caasation;  Diagnosis;  Prognosis. 

OF  the  diseases  affecting  the  respiratory  system,  an  obvious  division  is  based 
on  the  existence  or  non-existence  of  inflammation.  Inflammatory  diseases 
Are  seated  respectively  in  three  important  structures  comprised  in  the  organs 
of  the  respiratory  apparatus — namely,  the  mucous  membrane  lining  the  air- 
passages,  the  serous  membranes  which  invest  the  lungs,  and  the  pulmonary 
parenchyma.  Inflammation  affecting  the  structures  just  named  gives  rise  to 
pleuritis'  or  pleurisy,  pneumonitis  or  pneumonia,  and  bronchitis.  These  will 
be  treated  of  in  the  order  in  which  they  have  just  been  enumerated.  The 
first  disease  to  be  considered — namely,  pleuritis — may  exist  as  an  acute  and  as 
a  subacute  or  chronic  affection,  the  inflammation  being  diffused  over  the 
aflreet<;d  membrane.  These  two  varieties  of  the  disease  will  claim  separate 
consideration.  Other  varieties,  to  be  considered  separately,  are  empyema, 
pneumo-hydrothorax,  and  circumscribed  pleuritis.  It  will  be  convenient  to 
notice,  in  connection  with  these  varieties  of  pleuritis,  the  dropsical  affection 
known  as  hydrothorax. 

Acute  Pleuritis. 

The  pleura,  like  other  serous  membranes,  is  divided  into  a  visceral  and  a 
parietal  layer.  The  free  surfaces  of  these  two  layers  are  smooth,  polished, 
and  covered  with  a  single  layer  of  flat  nucleated  cells  called  epithelial  cells  or 
r.^ndothelial  cells.'  These  cells  rest  upon  fibrillated  connective  tissue  contain- 
ing^ a  network  of  elastic  fibres,  blood-vessels,  and  lymphatic  vessels.  The 
pleural  cavities  contain  normally  a  small  quantity  of  scrum. 

Anatomical  Characters. — The  first  noticeable  change  in  acute  pleuritis 
is  redness  of  the  pleura  from  active  hyperaemia  of  the  vessels  within  and 
beneath  the  affected  portion  of  the  pleural  membrane.  Small  extravasations 
of  blood,  or  ecchymoses,  are  not  infrequently  present  at  an  early  stage  of  the 

*  With  a  view  to  uniformity  as  regards  nomenclature,  the  terras  pleuritis  and  pneu- 
monitis are  used  instead  of  pleurisy  and  pneumonia. 

•  It  has  until  recently  been  held  that  the  peritoneal,  pericardial,  and  pleural  cavities 
are  larpe  lymph-spaces  lined  by  a  variety  of  connective-tissue  cells  callea  endothelium. 
Recent  investigations  have  cast  doubt  upon  this  view,  and  have  made  it  probable  that 
thtste  serous  cavities  are  derived  from  the  endoblast,  and  that  their  lining  cells  are  epi- 
thelial in  origin. 

23 


24  ACUTE  PLEURITIS. 

iDflammation.  The  pleura  loses  its  glistening  appearance,  and  becomes  dull 
and  opaque  in  consequence  of  desquamation  of  the  epithelium  and  beginning 
exudation. 

Very  soon  the  surface  of  the  pleura  becomes  covered  either  in  patches  or 
continuously  with  a  delicate  layer  of  fibrin.  The  fibrin  appears  first  in  the 
form  of  little  clumps,  which  increase  in  thickness  and  coalesce  with  each  other. 
The  opposing  surfaces  of  the  pleura  are  agglutinated  by  the  fibrin.  The 
fibrinous  oxudation  was  called  by  the  older  writers  coagulable  lymph  and  false 
membrane.  The  fibrin  varies  in  its  microscopical  appearance,  being  sometimes 
granular,  sometimes  homogeneous,  and  sometimes  finely  fibrillated.  Certain  con- 
stituents of  the  fibrin  are  furnished  by  the  exuded  liquor  sanguinis,  others  by 
the  altered  tissue-elements  and  leucocytes.  In  some  cases  of  pleuritis,  par- 
ticularly of  the  circumscribed  variety,  fibrin  containing  a  few  "pus-cells  is  the 
sole  inflammatory  product.  This  form  of  the  affection  is  called  fibrinous  or 
dry  pleuritis  (pleuritis  sicca). 

More  commonly,  acute  pleuritis  is  of  the  sero-fibrinous  variety.  In  this 
variety,  in  addition  to  the  fibrinous  coating  of  the  pleura,  the  cavity  contains 
serum,  varying  in  quantity  from  a  few  ounces  to  several  pints.  The  serum 
may  be  clear,  but  it  is  usually  turbid  from  admixture  with  pus-cells  and 
flocculi  of  fibrin.  Upon  microscopical  examination  both  pus-cells  and  red 
blood-corpuscles  are  found  in  the  fluid.  The  red  blood-corpuscles  may  be  so 
abundant  as  to  stain  the  fluid  red.  The  pleuritis  is  then  called  hemorrhagicy 
a  variety  observed  especially  in  certain  dyscrasiaB,  such  as  scorbutus,  and  in 
tuberculous  and  cancerous  disease  of  the  pleura. 

If  the  inflamed  pleura  be  examined  microscopically,  a  considerable  number 
of  emigrated  white  blood-corpuscles  are  found  both  in  the  pleural  tissue  and 
in  the  fibrinous  layers  on  its  surface.  Part  of  the  epithelial  cells  which  nor- 
mally cover  the  pleura  undergo  necrosis  and  desquamate,  and  a  part,  less 
severely  affected  by  the  inflammatory  irritant,  proliferate  and  produce  flat 
cells  of  various  shapes  with  vesicular  nuclei.  Some  of  the  connective-tissue 
cells  in  the  pleura  swell  up  and  also  proliferate.  The  lymphatics  of  the  pleura 
are  dilated,  and  frequently  contain  fibrin,  pus-cells,  or  proliferated  endothe- 
lium. In  from  four  to  six  days  after  the  onset  of  the  inflammation  new-formed 
capillaries,  which  are  offshoots  from  the  pleural  capillaries,  make  their  appear- 
ance in  the  deeper  parts  of  the  layer  of  fibrin  and  cells  covering  the  pleura. 
If  at  the  height  of  the  inflammatory  process  a  microscopical  section  through 
the  false  membrane  and  the  subjacent  pleura  be  examined,  the  following  lay- 
ers can  be  distinguished  :  superficially,  a  layer  of  fibrin  containing  pus-cells ; 
beneath  this,  a  layer  of  embryonic  or  granulation-tissue  composed  of  blood- 
vessels, leucocytes,  and  variously  shaped  larger  cells  which  are  derived  from 
the  epithelial  cells  and  the  connective-tissue  cells  of  the  pleura,  and  are 
intended  for  the  formation  of  new  connective  tissue ;  and  thirdly,  the  pleural 
membrane  itself,  containing  dilated  blood-vessels,  leucocytes,  and  proliferating 
connective-tissue  cells.  In  the  layer  of  granulation-tissue  more  or  less  fibrin 
is  also  present.  Some  pathologists  regard  the  proliferative  changes  in  the  epi- 
thelial and  connective-tissue  cells  as  purely  regenerative,  and  separate  them 
from  the  strictly  inflammatory  processes  in  the  blood-vessels  which  give  rise 
to  the  exudation  of  serum,  fibrin,  and  pus. 

The  terminations  of  acute  pleuritis  are  either  in  death,  in  resolution,  in 
chronic  pleuritis,  or  in  empyema. 

If  resolution  take  place,  the  serum  is  absorbed,  the  fibrin,  pus-cells,  and  red 
blood-corpuscles  disintegrate  and  are  likewise  absorbed,  and  the  granulation- 
tissue  is  changed  into  fibrillated  connective  tissue.  In  this  formation  of  con- 
nective tissue,  fibrillated  basement-substance  appears  between  the  cells,  which 
are  gradually  changed  into  flat,  fusiform,  or  branching  connective-tissue  cells. 


CLINICAL  HISTORY.  25 

Some  of  the  cells  and  some  of  the  blood-vessels  disappear.     The  remaining 
blotHl-vessels,  which  at  first  have  thin,  easily-ruptured  walls,  acquire  more 
compact  coatfi.     The  new  connective  tissue  develops  both  in  the  form  of  dif- 
fuse fibrous  thickening  of  the  pleura,  and  in  the  form  of  thread-like  or  band- 
like adhesions  between  the  two  pleural  surfaces.    The  long  adhesions  are  pro- 
duced by  villous  outgrowths  of  the  granulation-tissue  into  the  fibrin  and  fluid 
which  during  the  inflammation  separate  the  pleural  surfaces  from  each  other. 
It  is  probable  that  they  may  also  be  caused  by  stretching  of  short  adhesions 
by  the  movements  of  the  pleura.     It  will  be  noted  that  after  the  most  favor- 
ible  termination  of  pleuritis  the  pleura  does  not  return  to  its  normal  state, 
but  is  left  with  a  new  growth  of  connective  tissue,  which  binds  the  pleural 
surfaces  together  over  a  great  or  less  extent.     In  this  way  the  pleural  cavity 
may  become  entirely  obliterated  by  adhesions.     The  adhesions  are  at  first 
weak,  and  may  be  broken  by  active  exercise  or  by  acts  of  coughing.    Hemor- 
rhage into  the  pleural  cavity  may  in  this  way  occur. 

If  after  the  lapse  of  three  or  four  weeks  the  inflammatory  products  con- 
tinue to  increase,  or  remain  stationary,  or  diminish  very  slowly,  the  disease 
has  passed  into  the  chronic  stage. 

When  pus-cells  accumulate  in  suflicient  number,  the  exudation  becomes^ 
purulent  and  the  disease  is  called  empyema.  Chronic  pleuritis  and  empyema 
will  be  considered  subsequently. 

The  effects  of  large  accumulations  of  fluid  in  the  pleural  cavity  upon  the 
longs  are  of  importance.  If  the  lung  be  not  restrained  by  adhesions,  it  is 
pressed  upward  and  inward  against  the  vertebral  column.  If  the  fluid  accu- 
mnlation  be  very  extensive,  the  compressed  lung  loses  all  the  physical  cha- 
racters dependent  upon  the  presence  of  air  in  the  air-cells.  It  resembles  a 
mass  of  flesh,  and  is  therefore  said  to  be  carnified.  The  pulmonary  structure, 
however,  remains  intact,  and  it  is  capable  of  being  inflated  after  death  nearly 
or  quite  to  the  same  extent  as  if  it  had  not  undergone  this  compression.  A 
similar  expansion  may  take  place  during  life  after  the  absorption  of  the  fluid. 
So  large  an  accumulation  of  liquid,  however,  occurs  much  oftener  in  chronic 
than  in  acute  pleuritis. 

Pleuritis  may  be  general  or  circumscribed.  Primary  or  idiopathic  pleuritis 
is  general.  Circumscribed  pleuritis — which,  as  already  remarked,  is  often 
dry — is  usually  secondary  to  some  affection  of  parts  adjacent  to  the  pleura. 
Circumscribed  pleuritis  may  affect  the  pulmonary,  the  costal,  the  diaphrag- 
matic, or  the  mediastinal  pleura.  Even  in  circumscribed  pleuritis  the  two 
opposing  surfaces  of  the  pleura  are  usually  inflamed — a  circumstance  which 
goes  to  show  that  the  inflammatory  irritant  is  contained  in  the  exudation,  for 
the  opposed  surfaces  of  the  pleura  have  different  vascular  supplies. 

Clinical  Histort. — The  most  convenient  division  of  acute  pleuritis  into 
ftages  is  to  consider  as  the  Jirst  stage  the  period  from  the  attack  to  the  time 
when  an  appreciable  quantity  of  liquid  effusion  has  taken  place  ;  the  second 
»/'iyf  will  extend  to  the  time  when  the  liquid  begins  sensibly  to  diminish  ;  and 
the  (hirti  stage  will  comprise  the  period  occupied  in  the  absorption  of  the  liq- 
uid.   The  first  stage,  or  the  period  anterior  to  an  appreciable  amount  of  liquid 
effusion,  is  usually  of  short  duration.     The  physical  signs  may  show  the  pres- 
ence of  liquid  within  a  few  hours  from  the  date  of  the  attack.     This  stage 
rarely  extends  beyond  twenty-four  hours.     The  second  stage  is  of  variable 
duration.     The  accumulation  of  liquid  may  go  on  with  more  or  less  rapidity. 
When  the  maximum  amount  is  reached,  the  quantity  may  remain  stationary 
for  some  time  or  absorption  may  speedily  begin.     The  liquid  may  diminish 
Dnder  the  effect  of  treatment,  and  renewed  effusion  take  place.     The  disease 
does  not,  of  course,  advance  beyond  the  second  stage  in  the  cases  in  which  it 
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eventuates  in  chronic  pleuritis.  If  a  considerable  quantity  of  liquid  remain 
at  the  end  of  from  three  to  four  weeks,  the  disease  is  to  be  considered  as  hav- 
ing become  chronic.  In  cases  which  pursue  a  favorable  course  considerable 
progress  should  be  made  in  the  removal  of  the  liquid  after  this  lapse  of  time. 
The  duration  of  the  third  stage,  or  the  stage  of  absorption,  is  quite  variable. 
Generally,  some  liquid  remains  when  the  general  symptoms  denote  convales- 
cence, and  even  after  the  patient  has  apparently  recovered.  The  physical 
signs  may  show  the  presence  of  fibrin  for  some  time  after  the  date  of  convales- 
cence. From  what  has  been  stated  it  follows  that  the  duration  of  the  career 
of  the  disease  is  from  two  to  four  weeks. 

The  invanon  is  often  sudden  and  without  premonition.  In  a  certain  propor- 
tion of  cases,  however,  pain  or  soreness  is  felt  for  one,  two,  or  three  days  before 
the  development  of  acute  inflammation.  The  development  of  acute  inflam- 
mation is  characterized  by  symptoms  which  sufficiently  mark  the  date  of  its 
occurrence.  It  is  sometimes  ushered  in  by  a  well-pronounced  chill,  accom- 
panied perhaps  with  rigors.  Chill  and  rigors,  however,  are  by  no  means  so 
frequent,  or,  as  a  rule,  so  marked,  as  in  cases  of  pneumonitis.  Not  infre- 
quently chilly  sensations  and  slight  shiverings  only  are  experienced. 

Pain  in  the  aflected  side  attends  the  onset  of  acute  inflammation  in  a  large 
majority  of  cases.  The  pain  is  usually  intense.  It  is  sharp,  cutting,  or 
lancinating  in  character.  It  is  felt  especially  in  the  act  of  inspiration ;  and  it 
increases  during  inspiration,  often  becoming  so  severe  that  the  act  is  instinct- 
ively arrested  before  being  completed.  Coughing  and  sneezing  occasion 
severe  pain.  The  movements  of  the  body  are  painful,  but  in  a  far  less 
degree  than  the  respiratory  movements.  The  pain  is  referred  to  the  middle 
and  lower  third  of  the  affected  side  of  the  chest,  and  is  often  diffused  over 
the  anterior,  the  lateral,  and  sometimes  the  posterior  portion.  It  is  not,  as  a 
rule,  circumscribed  or  limited  to  a  small  space.  The  morbid  sensitiveness  of 
the  inflamed  pleura  seems  to  me  adequate  to  account  for  the  production  of 
acute  pain  as  a  result  of  the  movements  of  the  pleural  surfaces  upon  each 
other  and  the  stretching  of  the  membrane,  without  requiring  the  hypothesis 
that  either  intercostal  neuralgia  or  an  affection  of  the  costal  muscles  is 
superadded  to  the  inflammation.  Pain,  with  the  characters  just  described, 
is  almost  uniformly  present  in  acute  pleuritis,  but  cases  occur  in  which  it  is 
not  marked,  and  is  even  wanting,  other  symptoms  showing  the  inflammation 
to  be  acute. 

Pyrexia  is  coincident  with  the  development  of  the  inflammation.  The 
pulse  is  increased  in  frequency,  rarely,  however,  exceeding  100  per  minute. 
The  temperature  of  the  surface  is  raised.  The  thermometer  in  the  axilla 
shows  more  or  less  intensity  of  fever,  but  the  rise  rarely  exceeds  102°.  As 
a  rule,  there  is  less  pyrexia  than  in  cases  of  pneumonitis.  The  usual  con- 
comitants of  symptomatic  fever — namely,  thirst,  anorexia,  pain  in  the  head 
and  loins,  restlessness,  muscular  weakness,  etc. — are  more  or  less  marked.  The 
intensity  of  the  fever  and  of  the  general  or  constitutional  disturbance  varies 
much  in  different  cases  of  this  as  of  other  inflammations.  In  rare  instances 
the  fever  is  intense,  the  temperature  rising  to  105°  or  higher,  with  a  cor- 
responding intensity  of  other  constitutional  symptoms  (pleuritis  acutissima). 
In  most  of  these  instances  the  pleuritis  is  of  the  suppurative  variety,  or 
empyema. 

A  comparison  of  the  two  sides  of  the  chest  as  regards  temperature  shows 
a  slightly  higher  temperature  on  the  affected  side,  the  difference  being  a  frac- 
tion more  than  one  degree. 

Cough  is  usually  present,  but  it  is  sometimes  wanting.  The  pain  in  cough- 
ing leads  instinctively  to  efforts  to  repress  it,  and  this  gives  to  the  mode  of 
coughing  a  character  denoted  by  the  term  suppressed.     The  patient  succeeds, 
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to  a  certain  extent,  in  these  efforts.  The  expectoration  is  slight  or  wanting, 
and  when  present  it  consists  of  simple  mucus.  The  exceptions  to  this  rule 
are  the  eases  in  which  the  development  of  pleuritis  is  preceded  by  bronchitis. 
When  these  affections  are  associated  it  is  merely  a  coincidence ;  there  is  no 
tendency  in  either  one  to  give  rise  to  the  other. 

The  respirations  are  increased  in  frequency,  but  not  greatly.  Their  in- 
creased frequency  at  this  period  is  due  to  an  arrest  of  the  inspiration  before 
it  is  completed,  in  consequence  of  pain.  The  patient  instinctively  multiplies 
the  respiratory  acts  to  compensate  for  the  want  of  a  full  inspiration.  As  a 
rule,  the  patient  in  lying  chooses  a  position  on  the  healthy  side,  the  weight 
of  the  body  upon  the  affected  side  increasing  the  pain  and  soreness.  This 
rale  is  by  no  means  without  exceptions.  Not  infrequently  the  decubitus  is 
either  dorsal  or  diagonal. 

These  symptoms  constitute  the  clinical  history  of  this  disease  during  the 
first  stage,  or  prior  to  effusion.     They  continue  into  the  seconxl  stage,  but 
a(\er  a  certain  amount  of  effusion  has  taken  place  they  are  materially  modi- 
fied.    The  pain  is  notably  lessened,  and  may  disappear  except  on  forced 
breathing.     The  acts  of  coughing  are  less  painful  and  the  efforts  at  suppres- 
sion are  less  apparent.     The  pyrexia  diminishes,  and  may  even  cease  during 
this  stage.     Other  evidences  of  constitutional  disturbance  are  less  marked. 
The  patient  seems  better,*  and  may  be  able  to  sit  up  and  perhaps  walk  about 
the  room.     The  respirations  are  more  or  less  frequent.     Their  frequency  now 
depends  on  the  compression  of  the  lung  by  liquid.     Their  frequency  will  be 
great,  other  things  being  equal,  in  proportion  to  the  quantity  of  liquid  and 
the  rapidity  of  the  effusion.     If  a  considerable  amount  of  liquid  be  rapidly 
effused,  the  respirations  are  rapid  ;  the  patient  suffers  from  a  painful  sense  of 
the  want  of  breath,  or  dyspnoea,  and  may  be  obliged  to  maintain  the  sitting 
•    posture.     If  the  quantity  be  not  large,  and  the  effusion  have  not  taken  place 
rapidly,  the  patient  will  not  be  likely  to  suffer  from  dyspnoea  while  remain- 
ing quiet,  but  exercise  will  cause  panting  and  a  sense  of  the  want  of  breath. 
ETen  with  the  pleural  sac  distended  with  liquid,  the  only  effect  on  the  breath- 
iog  may  be  an  increase  of  the  frequency  of  the  acts  to  twenty-five  or  thirty 
per  minute,  without  suffering  so  long  as  the  patient  remains  quiet.     The 
diminution  or  cessation  of  pain  is  due  to  the  restrained  movements  of  the 
pleural  surfaces  upon  each  other  in  consequence  of  the  presence  of  the  liquid 
and  fibrin,  the  latter  perhaps  agglutinating  the  portions  of  those  surfaces 
which  are  in  contact.     The  change  as  regards  fever  and  other  constitutional 
symptoms  proceeds,  in  part,  from  the  removal  of  the  conditions  causing  pain, 
and  partly  because,  after  exudation  has  taken  place,  the  disease  is  mitigated 
from  an  intrinsic  tendency  to  decrease.     The  patient  now,  as  a  rule,  prefers 
to  lie  upon  the  affected  rather  than  the  healthy  side,  as  in  this  position  he  is 
able  to  expand  more  freely  the  opposite  lung.     To  this  rule,  however,  there 
are  exceptions,  and  the  decubitus  in  this  stage,  as  in  the  first  stage,  is  fre- 
quently either  dorsal  or  diagonal.  • 

During  the  stage  of  absorption  pain  is  either  wanting  or  is  produced  only 
by  muscular  efforts ;  fever  has  disappeared  ;  cough  diminishes  or  ceases ;  the 
respirations  become  less  and  less  frequent,  and  are  less  hurried  by  exercise ; 
the  appetite  and  digestion  return,  and  the  normal  condition  of  all  the  func- 
tions is  gradually  restored.  During  this  stage  the  patient  is  convalescent ; 
he  Is  able  to  be  out  of  doors,  and  perhaps  to  resume  in  part  his  usual  avoca- 
tion and  habits.  Convalescence  is  declared,  and  the  symptoms,  both  general 
and  local,  may  appear  to  denote  that  recovery  has  taken  place  while  some 
Kijuid  effusion  still  remains ;  the  fibrin  is  not  fully  absorbed,  and  the  forma- 
tion of  new  tissues  leading  to  permanent  adhesions  is  going  on.  A  sense  of 
weakness  in  the  affected  side,  together  with  some  soreness  or  pain  on  unusual 
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exertion,  frequently  continues  for  some  time  after  the  termination  of  the 
career  of  the  disease. 

Striimpell  states  that  in  the  first  stage  of  the  disease,  while  effusion  is 
taking  place,  the  secretion  of  urine  is  notably  diminished,  and  that  the 
beginning  of  the  absorption  of  the  effused  liquid  is  shown  by  a  notable 
increase  in  the  quantity  of  urine.  This  increase  may  thus  serve  to  indicate 
that  the  disease  has  advanced  to  the  second  stage.^ 

In  primary  or  idiopathic  pleuritis  the  inflammation,  as  already  stated,  is 
diffused  over  the  pleural  membrane ;  it  is  general,  not  circumscribed.  If 
circumscribed,  it  is  a  complication  of  some  other  pulmonary  affection,  as  a 
rule.  It  will  be  seen  hereafter  that  it  occurs  as  a  complication  of  pneumo- 
nitis and  pericarditis,  but  it  is  generally,  under  these  circumstances,  subacute. 
Primary  pleuritis  does  not  lead  to  pneumonitis,  except  that  the  air-cells  in 
immediate  proximity  to  the  pleura  are  sometimes  involved  ;  nor  does  it  involve 
any  tendency  to  bronchitis.  It  is  a  unilateral  disease — that  is,  it  affects  the 
pleura  of  one  side  only.  The  exceptions  to  this  rule  are  so  infrequent  that 
the  disease,  when  bilateral  or  double,  may  be  presumed  to  be  secondary  to 
another  pulmonary  affection,  generally  tuberculosis. 

Pathological  Character. — This  disease  is  an  example  of  acute  inflam- 
mation affecting  a  serous  membrane,  and  may  be  regarded  as  a  type  of  all 
acute  inflammations  of  serous  membrane.  Pleuritis  and  inflammations  of 
other  serous  membranes  are  characterized  by  fibrinous  exudation  as  a  con- 
stant event.  This  event,  the  accumulation  of  liquid  in  the  closed  cavity, 
and  the  development  of  connective  tissue  are  characteristics  of  these  inflam- 
mations. 

Causation. — Acute  pleuritis  may  be  either  prinutry  or  secondary.  The 
disease  is  primary  when  it  occurs  independently  of  any  other  affection. 
Primary  or  idiopathic  pleuritis  is  attributed  in  certain  cases  to  the  action  of 
cold.  This  has  so  long  been  considered  as  a  frequent  source  of  a  great  num- 
ber of  diseases  that  patients  at  once  are  led  to  refer  an  attack  to  some  expo- 
sure, often,  doubtless,  when  it  had  no  causative  agency  or  at  most  acted  only 
as  an  exciting  cause.  Still,  it  is  probable  that  the  disease  sometimes  origin- 
ates in  this  way.  Acute  pleuritis  may  be  produced  traumatically  by  contu- 
sions, especially  if  accompanied  with  fracture  of  the  ribs,  and  by  penetrating 
wounds.  It  is  remarkable,  however,  that  severe  injuries  of  the  c^est  often 
occur  without  giving  rise  to  general  pleuritis. 

Primary  pleuritis  is  much  less  frequent  than  was  formerly  supposed.  In 
the  majority  of  cases  of  pleuritis  careful  examination,  both  before  and  after 
death,  shows  the  pleuritis  to  be  secondary  to  some  local  or  constitutional 
disease.  Affections  of  parts  adjacent  to  the  pleura  play  an  important  r61e  in 
the  causation  of  pleuritis.  The  most  important  of  these  local  affections  which 
cause  secondary  pleuritis  are  lobar  pneumonitis,  lobular  pneumonitis,  pul- 
monary tuberculosis,  infarctions,  abscesses  and  gangrene  of  the  lung,  cancer 
and  perforations  of  the  oesophagus,  caseous  tubercles  in  the  bronchial  glands, 
caries  of  the  vertebras  and  ribs,  and  inflammations  in  the  mediastinum.  The 
various  inflammations  of  the  peritoneum  and  of  the  pericardium  often  lead 
to  pleuritis. 

Pleuritis  is  a  frequent  complication  of  many  infectious  diseases,  such  as 
scarlatina,  variola,  pyaemia,  septicaemia,  and  acute  articular  rheumatism.  It 
occurs  also  not  infrequently  in  Bright's  disease,  scorbutus,  and  gout. 

Pleuritis  may  be  secondary  to  other  diseases  of  the  pleura,  such  as  cancer, 
sarcoma,  and  tubercle. 

*  Lehrbueh  der  $SpecieUen  Palhologie  und  Thempie  der  inneren  Krankheiten^  Leipsic,  1885. 
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In  cases  which  appear  to  be  primary  pleuritis,  careful  search  should  be 
made  for  some  hidden  cause,  such  as  tuberculosis  or  Bright's  disease.  In 
some  cases,  however,  no  cause  can  be  discovered. 

[Most  pathologists  of  the  present  day  regard  pleurisy  as  an  infectious  dis- 
e^kse,  this  opinion  being  based  upon  the  frequency  with  which  micro-organisms 
such  as  the  streptococcus  pyogenes,  the  pneumococcus  of  Praenkel,  and  the 
bacillus  tuberculosis  are  found  in  the  inflammatory  products.     It  must,  how- 
ever, be  admitted  that  if  the  disease  is  infectious,  its  causes  are  multiple — a 
view  which  is  confirmed  by  the  diversity  of  its  pathological  products  and  the 
variety  of  its  clinical  course.     The  commonest  cause  of  pleurisy  is  tubercu- 
losis.    The  tubercular  origin  of  many  cases  of  pleurisy  which  were  at  first 
regarded  as  benign  has  become  manifest  in  the  lapse  of  time  by  the  develop- 
ment of  pulmonary  phthisis. 

The  intimate  pathological  relationship  between  pleurisy  and  articular 
rheumatism  is  an  observation  of  comparatively  recent  date.  Probably  most 
of  the  cases  of  acute  pleurisy  which  run  a  favorable  course  are  of  rheumatic 
nUure. — IL] 

Diagnosis. — Although  the  symptoms  which  enter  into  the  clinical  history 
of  tcute  pleuritis  are  sufficiently  characteristic  to  point  to  the  existence  of 
the  disease,  they  are  not  sufficient  for  the  diagnosis  in  all  cases.  The  charac- 
teristic pain  is  not  peculiar  to  the  disease.  The  pain  in  some  cases  of  inter- 
costal neuralgia  and  pleurodynia  is  as  strongly  marked  as  in  acute  pleuritis, 
and  these  three  affections  were  formerly  often  confounded  in  practice.  More- 
over, the  pleuritic  pain  in  some  cases  of  pneumonitis  is  as  intense  as  when 
the  pleuritis  is  a  primary  disease,  and  the  former  disease  has  not  infrequently 
heen  mistaken  for  the  latter.  On  the  other  hand,  acute  pleuritis  is  liable  to 
be  overlooked  in  the  cases  in  which  pain  is  slight  or  wanting.  More  or  less 
fever  is  present  in  acute  pleuritis,  but  this  symptom  may  be  associated  acci- 
dentally with  intercostal  neuralgia ;  it  is  likely  to  be  present  in  pleurodynia, 
and  it  exists,  of  course,  in  pneumonitis.  The  diagnosis  is  to  be  based  on  the 
physical  signs  taken  in  connection  with  the  symptoms.  The  latter  are  of 
importance,  and,  indeed,  are  essential  in  determining  whether  the  affection  be 
acate  or  not.  The  differential  diagnosis  consists  in  discriminating  between 
the  disease  under  consideration  and  intercostal  neuralgia,  pleurodynia,  and 
pneumonitis. 

The  diagnosis  in  the  first  stage,  with  the  aid  of  physical  signs,  cannot 
always  be  made  with  positiveness.  Examination  of  the  chest  by  inspection 
will  show  restrained  movements  on  the  side  to  which  the  pain  is  referred,  the 
movements  on  the  opposite  side  being  increased,  while  on  percussion  distinct 
disparity  between  the  two  sides  may  not  be  found  ;  and  on  auscultation  the 
murmur  of  respiration  is  more  or  less  weakened  on  the  affected  side.  These 
signs  are  due  to  the  fact  that  the  pain  leads  instinctively  to  a  diminished  use 
of  the  lung  on  the  side  affected,  while  the  use  of  the  other  lung  is  increased. 
They  are  equally  present  when  the  pain  is  incident  to  the  affections  from 
which  this  disease  is  to  be  discriminated.  A  slight  friction  murmur  may  be 
discovered  in  this  stage ;  and  if  present  its  diagnostic  significance  is  important. 
It  shows  that  pleuritis  exists,  and  the  discrimination  then  lies  between  pleu- 
ritis as  a  primary  disease  or  as  a  complication  of  pneumonitis.  To  decide 
this  point  at  once  is  not  always  easy.  The  diagnostic  sign  of  pneumonitis- — 
namely,  the  crepitant  r&le,  if  present — settles  the  question  ;  but  as  this  sign 
is  by  no  means  present  uniformly  in  pneumonitis,  its  absence  does  not  author- 
ixe  the  exclusion  of  that  disease.  The  same  remark  is  applicable  to  the 
characteristic  expectoration  of  pneumonitis.  It  must  be  confessed  that  in  a 
certain  number  of  cases  this  differential  diagnosis  requires  some  delay.     A 
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friction  tnurniur  is  heard  in  only  a  certain  proportion  of  cases  during  the  first 
stage,  and  if  absent  the  signs  belonging  to  the  second  stage  are  essential  in 
order  to  render  the  diagnosis  positive. 

The  signs  belonging  to  the  second  stage  are  usually  present  withoat  mock 
delay.  If  the  disease  be  idiopathic  pleuritis,  aft«r  the  lapse  of  twelve  or 
twenty-four  hours  effusion  will  have  taken  place  in  sufficient  quantity  to  be 
apparent.  The  signs  now  denoting  the  existence  of  the  disease  are  those  due 
to  the  effusion.  The  diagnosis  is  based  upon  these  signs,  in  conjunction  with 
the  symptoms  and  history,  and  on  the  absence  of  the  signs  of  pneumonitis. 

The  signs  of  effusion  are  obtained  by  percussion,  auscultation,  palpation, 
and  inspection.  On  percussion,  dulness  or  flatness  is  found  at  the  base  of  the 
chest,  extending  upward  in  proportion  to  the  quantity  of  liquid,  the  patient 
being  in  a  sitting  posture,  by  the  finger,  which  serves  as  a  pleximeter,  there 
is  also  perceived  an  increased  sense  of  resistance  on  percussion.  The  upper 
limit  of  the  dulness  or  flatness,  the  position  of  the  body  being  vertical,  is  not 
on  a  continuous  horizontal  line  extending  over  the  posterior,  lateral,  anterior 
aspects  of  the  chest.  In  most  instances  it  is  higher  behind  than  in  front. 
Prof.  G.  M.  Garland  has  found  that  on  the  posterior  aspect  the  effusion  is 
represented  by  a  curved  line  resembling  the  letter  co.*  Having  ascertained  on 
the  anterior  aspect  of  the  affected  side  a  point  which  divides  the  dulness  or 
flatness  below  from  the  resonance  above  while  the  patient  is  sitting,  changing 
the  position  of  the  patient  to  recumbency  on  the  back  frequently  induces  a 
marked  change  in  the  dividing-line  between  dulness  or  flatness  and  the  reso- 
nance ;  the  liquid  gravitating  to  the  posterior  part  of  the  chest,  the  lung 
descends  in  front  and  furnishes  resonance  for  a  greater  or  less  distance  below 
the  point  which  was  coincident  with  the  level  of  the  liquid  while  the  patient 
was  sitting.  This  latter  test  of  the  presence  of  liquid  is  not  available  in  all 
cases.  If  the  pleural  surfaces  above  the  level  of  the  liquid  be  united  by  old 
adhesions  or  agglutinated  by  fibrin,  the  liquid  and  lung  will  maintain  the 
same  relation  in  different  positions  of  the  body.  The  failure  of  this  test, 
therefore,  is  not  proof  against  the  presence  of  liquid.  The  test,  however,  is 
available  in  a  large  majority  of  cases.  The  resonance  over  the  lung  above 
the  level  of  the  liquid,  if  the  latter  rise  to  a  third,  a  half,  or  perhaps  two- 
thirds  the  height  of  the  chest,  is  increased,  and  acquires  in  part  a  tympanitic 
quality,  constituting  vesiculo-tympanitic  resonance.  That  this  vesiculo-tym- 
panitic  resonance  may  be  due  to  emphysema  of  the  upper  lobe  of  the  lung  I 
have  had  an  opportunity  of  demonstrating.  A  hospital  case  presented  the 
signs  of  pleuritis  with  considerable  effusion,  the  vesiculo-tympanitic  resonance 
above  the  liquid  being  marked.  The  patient  unexpectedly  and  suddenly  died, 
and  the  cause  of  death  was  found  to  be  a  large  thrombus  in  the  left  ventricle, 
the  cardiac  walls  having  undergone  fatty  degeneration.  The  lower  lobe  of 
the  lung  on  the  affected  side  was  condensed,  and  the  upper  lobe  was  consider- 
ably emphysematous. 

[This  vesiculo-tympanitic  percussion-sound  is  most  marked  in  the  first  and 
second  intercostal  spaces  anteriorly  in  cases  of  large  effusion.  It  is  known  as 
Skoda's  resonance,  and  is  attributed  by  some  authorities  to  diminished  tension 
of  the  compressed  alveoli — that  is,  to  conditions  precisely  opposite  to  those 
last  mentioned. — H.l 

On  auscultation  the  respiratory  murmur  is  either  suppressed  or  is  feebly 
appreciable  below  the  level  of  the  liquid.  Above  the  liquid  it  is  usually 
weak  as  compared  with  the  murmur  on  the  opposite  side.  If  the  lung  be 
considerably  reduced  in  volume  by  the  amount  of  liquid,  the  respiratory 
sound  becomes  broncho-vesicular  and  the  vocal  resonance  is  increased.  If 
the  liquid  be  sufficient  to  compress  the  lung  into  a  solid  mass,  the  latter 
*  Vide  PneumonO'dynamics,  1878. 
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furnishes  the  bronchial  respiration.  The  bronchial  respiration  is  heard  over 
the  site  of  the  compressed  lung.  It  is  usually  limited  to  that  site,  but  in  a 
certain  proportion  of  cases  it  is  diffused  over  the  greater  part  or  the  whole  of 
the  affected  side.  The  normal  vocal  resonance,  as  a  rule,  is  either  suppressed 
or  diminished  over  that  portion  of  the  affected  side  which  corresponds  to  the 
space  occupied  by  the  liquid ;  but  if  the  accumulation  of  liquid  be  large, 
bronchophony  may  be  produced  either  over  the  compressed  lung  or  the  por- 
tion in  contact  with  the  liquid.  The  bronchophony  has  sometimes  a  tremu- 
lous or  bleating  character,  and  is  then  aegophony.  If  the  chest  be  filled 
with  liquid,  bronchophony  is  sometimes  diffused  over  the  whole  of  the 
affected  side. 

[In  practising  auscultation  of  the  vocal  sounds  the  ear  not  applied  to  the 
chest  should  be  closed,  so  as  to  exclude  the  waves  which  issue  from  the 
patient's  mouth.  This  is  a  point  to  which  considerable  importance  is  attached 
by  von  ^emssen. — H.] 

Vocal  fremitus  is  either  arrested  or  diminished  by  effusion,  as  a  rule. 
From  this  fact  is  derived  valuable  evidence  of  the  presence  of  liquid  when 
the  effusion  is  in  the  right  pleural  cavity,  in  consequence  of  the  greater 
imount  of  fremitus  over  the  right  side  in  health.  If  the  question  be  as  to 
the  presence  of  liquid  in  the  right  pleural  cavity,  and  the  fremitus  be  greater 
on  the  left  than  on  the  right  side,  the  evidence  of  liquid  is  strong.  There  are 
tome  rare  exceptions  to  the  rule  that  the  vocal  resonance  and  fremitus  are 
cither  diminished  or  suppressed  over  the  space  occupied  by  the  effusion.' 
[SoDje  of  these  may  be  explained  by  the  existence  of  bands  of  adhesions 
that  serve  as  bridges  across  which  the  vocal  vibrations  are  conducted  to  the 
chest-wall.— H.] 

If  the  quantity  of  liquid  be  large  enough  to  distend  the  pleural  sac,  the 
intercostal  depressions  may  be  diminished  or  destroyed  at  the  inferior,  ante- 
rior, and  lateral  portions  of  the  chest.  This  constitutes  valuable  evidence  of 
the  presence  of  liquid. 

Other  and  marked  signs  of  effusion  are  present  if  the  quantity  of  liquid 
be  sufficient  to  dilate  the  chest.  This  occurs  exceptionally  in  acute  pleuritis. 
It  occurs  much  oftener  in  the  chronic  variety  of  the  disease,  and  the  signs 
referred  to  will  be  noticed  in  connection  with  the  diagnosis  of  the  latter. 
The  physical  signs  not  only  lead  to  a  positive  diagnosis  after  the  first 
flUge,  but  they  show  the  amount  of  liquid  in  the  pleural  sac — a  point  of 
impf»rtance  with  reference  to  treatment.  By  means  of  daily  explorations  the 
physician  is  able  to  ascertain  whether  the  effusion  be  increasing  or  diminish- 
ing, and  the  rate  of  either  the  increase  or  diminution.  The  information  thus 
obtained  is  highly  important  as  a  guide  in  the  employment  of  therapeutical 
measures.  This  information  cannot  be  obtained  from  the  symptoms.  The 
ffligns,  therefore,  are  essential  not  only  to  the  diagnosis,  but  to  a  proper  know- 
ledge of  the  progress  of  the  disease. 

After  absorption,  to  a  greater  or  less  extent,  of  the  liquid,  the  pleural  sur- 
fict^s  coming  into  contact  over  a  larger  area,  and  roughened  by  fibrin  which 
has  now  become  dense  and  closely  adherent,  a  friction  murmur  is  frequently 
produced.  This  is  sometimes  so  loud  as  to  be  heard  by  the  patient.  It  may 
eontinae  into  convalescence,  ceasing  when  the  pleural  surfaces  have  become 
ooited  by  means  of  newly-formed  tissue.  A  friction  murmur,  however,  by 
BO  means  occurs  invariably,  even  at  this  stage  of  the  disease. 

The  occasional  occurrence  of  a  pleural,  cardiac  friction  sound  in  cases  of 
pleuritis  affecting  the  left  side  is  to  be  borne  in  mind.     The  movements  of 

»  Vide  article  by  the  author,  entitled  "  Large  Pleuritic  Effusion  in  the  Right  Side, 
vithout  XoUble  iHminution  of  Vocal  Resonance  and  Fremitus,"  Am.  Jouni.  of  Med. 
&»oion,  April,  1882. 
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tln^  ktan  w^m^iUm/fA  c«e«MMi  a  rmkkkm^  ^  flevnl  frfjccs  soficieatlj  to 
^a«««;  X  ^mtA  vixk.  karm^  tW  car&r  ikj^ii  asd  bem^  iMard  when 
f^^suilamt  »  fii>fitik<4»L  mat  tuaem  u>  desoce  pcncai&i&  TVe  stmmd  is  tim- 
k^  Ur  tlie  left  ViV>ieT  <>f  tbe  Wart.  a»d  pericarfial  efaaw  is  of  eourae 
miaamz^  F'trieaniim.  wWa  this  s^  is  pieant.  it  mmst  be  coafened,  is 
»^4  at  fm^  eaJvilT  ezeliiJed.  Aa  ernj*-  of  diagaww  is  tkis  regard  is  more 
tfk^T  t//  'XKrsr  fnMi  tbe  fact  tkat  tliis  dxsei^  is  aot  a  Tcry  iiifireqveBt 
^mtt^fatU^m  *4  plenritis. 

[TIrii  pkirrvy-pricardial  frictaon  maj  be  recogmiied  bj  tke  faet  that  it 
4mftni»h*^  in  inxenshj  r/r  eea«es  entirelj  when  the  breatkiag  is  suspended, 
ft  U  «l^/.  ZA  a  rule,  k>adest  orer  the  apex  of  tbe  bean  or  limited  to  this 
r^^/ft,  wkik  tbe  frietioD-mnrmiu'  caused  bj  pencar£tis  is  kradest  over  the 
b»«e  f/f  tbe  heart. — fIJ 

Vts/ni%'f^iiii, — The  pTogn^^rtH*  in  eases  of  acute  primary  or  idiopathie  sim- 
ple plenritifi  in  alvaji  farorable.  prorided  the  disease  he  uncomplicated  and 
tbe  f^mmtnium  cif  the  patient  be  not  enfeeUed.  Without  any  therapeatical 
ifrterferenee  it  would  rery  rarely  prore  fataL  I  bare  collected  several  eases 
in  wbieb  tbe  duieaAe  paK«ed  through  its  course  faroraWy  without  any  treat- 
ment. It  may  j/fn^WAj  prore  fatal  in  consequence  of  a  large  amount  of  eflfu- 
ni/^n  tffi^mrnnfe  rery  rapidly,  death  taking  place  by  apnica,  produced,  probably, 
bj  fifnt$:4rpt'iffn  fff  tbe  lung  on  the  unaffected  side  ^collateral  fluxion),  in  addi- 
iUtn  to  tbe  hpm  of  fanction  of  the  lung  on  the  affected  side  from  compression 
by  tbe  li/jrji«h  I  bare  known  an  instance  in  which  the  death  of  a  hospital 
patient  un'Wenly  and  unexpectedly  seemed  fairly  attributable  to  the  fact  that 
tbe  pleural  mu;  was  jn'eatly  distended  with  rapidly-effused  liquid.  Deyeloped 
an  n  mvi\%if\  Ut  otber  diseanes.  or  in  tbe  course  of  a  grave  affection,  or  in  pereons 
witb  broken  fj^mjititations.  it  may  destroy  life  by  asthenia.  Acute  pericarditis 
is  fM/uietimes  developed  simultaneously  with,  or  during  the  progress  of,  pleu- 
ritic, and  th«?se  ass^Kriated  diseases  are  liable  to  prove  fatal.  Their  occasional 
lu/meuhnfJi  is  Uf  l>e  brime  in  mind,  or  tbe  pericarditis  in  this  connection,  if 
f$tfi  carefully  s^iugbt  for,  will  be  likely  to  be  overlooked.  As  already  stated, 
tbe  d<;v#;lopmentof  pneumonitis  consecutive  to  pleuritis  is  not  to  be  expected, 
nor  is  there  mncb  danger  that  an  acute  simple  pleuritis.  after  its  development, 
will  «v/fntuate  in  suppuration,  constituting  the  variety  of  the  disease  called 
emjiVfrffia.  In  short,  the  intrinsic  tendency  of  the  disease  is  to  recovery,  a 
fafal  t<fnniriation  being  due  very  rarely  to  the  disease  per  se,  but  to  affections 
with  which  it  may  be  a»»^>ciated. 
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ACUTK   PLKURITLS   (Continued). 

TreatRUsnt  of  AvmU*.  Pl<!uritiH— Mra.su n-n  indicattnl  in  the  First  Stage — General  Consider- 
HtioiiJt  rclatiiiK  to  HlofHlli'ttiriK  i"  Ariitc  Inflaiiiiuations — The  Use  of  Opium  in  Acute 
IMituritiM  ttiul  other  Acute  InflaiumatioiiH — Measures  indicated  in  the  Second  and  Third 
Hingis  of  Acute  I'leuritiH. 

rnilK  objects  of  treatment  in  acute  pleuritis  differ  in  its  different  stages, 
JL  and  the  latter  therefore  cluini,  severally,  distinct  consideration  with  refer- 
ence to  therapeutic  indications.     The  objects  in  the  first   stage  are  to  arrest, 
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if  possible,  the  progress  of  the  disease,  to  diminish  its  intensity,  if  it  be  not 
arrested,  to  limit  the  amount  of  morbid  products,  and  to  relieve  suffering ;  in 
other  word^,  the  treatment  relates  to  the  employment  of  abortive,  curative, 
mnd  palliative  measures.  The  indications  in  the  first  stage  of  this  disease  are 
essentially  the  same  as  in  the  early  period  of  most  acute  inflammations.  The 
general  principles  which  should  govern  the  treatment  in  this  stage,  therefore, 
will  be  here  considered,  and  simply  referred  to  hereafter  in  connection  with 
other  diseases  to  which  they  are  measurably  applicable. 

Owing  to  its  brief  duration,  patients  are  frequently  not  seen  until  the  first 
stage  has  passed.  Can  the  disease  be  arrested  at  this  stage  if  the  opportunity 
offer  and  a  positive  diagnosis  be  made  ?  Admitting  that  physicians  formerly 
did  sometimes  succeed,  as  they  believed,  in  cutting  short  the  disease,  it  must 
be  said  in  answer  to  this  question  that  there  are  no  known  abortive  means 
which  can  be  relied  upon.  Bloodletting  and  other  so-called  antiphlogistic 
measures  formerly  employed  for  this  object  have  certainly  not  been  success- 
ful in  a  sufficient  number  of  cases  to  warrant  their  employment  to  an  extent 
which  will  render  them  likely  to  do  harm  if  they  be  not  successful.  Assum- 
ing that  the  disease  goes  on  to  the  second  stage,  the  question  then  is,  What 
curative  and  palliative  measures  are  to  be  employed  ?  This  question  leads 
at  once  to  the  consideration  of  bloodletting. 

A  great  change  has  taken  place  with  respect  to  bloodletting  in  the  treat- 
ment of  acute  inflammations.  This  measure  was  formerly  thought  to  be 
highly  important,  and  was  rarely  omitted.  It  is  now  considered  by  many  as 
seldom,  if  ever,  called  for.  The  infrequent  use  of  the  lancet  now,  contrasted 
with  its  frequent  use  forty  years  ago,  constitutes  one  of  the  most  striking  of 
the  changes  in  the  practice  of  medicine  which  have  occurred  during  this 
period.  It  can  hardly  be  doubted  that  this  measure  was  formerly  adopted 
too  indiscriminately,  and  often  employed  too  largely  ;  but  the  natural  tend' 
ency  being  to  pass  from  one  extreme  to  another,  the  utility  of  bloodletting 
in  certain  cases  at  the  present  time  is  perhaps  not  sufficiently  appreciated. 

Experience  and  pathological  reasoning  combine  to  show  that  bloodletting 
rarely  has  a  direct  controlling  effect  upon  an  inflammatory  disease.  It  may 
exert  a  powerful  immediate  effect  as  a  palliative  measure,  but  whatever  cura- 
tive power  it  may  possess  is  exerted  indirectly.  Its  therapeutic  action  in 
general  consists  in  lessening  the  frequency  and  force  of  the  heart's  action, 
and  diminishing  arterial  tension  and  the  intensity  of  pyrexia.  In  the  early 
period  of  an  acute  inflammation  accompanied  by  notable  pyrexia  and  arterial 
tension  the  abstraction  of  blood  affords  relief,  and  may  contribute  to  a  favor- 
able progress  of  the  disease.  It  should  enter  into  the  treatment  of  a  certain 
proportion  of  cases,  provided  other  and  more  conservative  means  for  the  same 
ends  were  not  available. 

The  evils  of  bloodletting  arise  from  its  spoliative  effect  upon  the  blood.  It 
diminishes  the  red  globules,  and  these,  during  the  progress  of  an  acute  dis- 
ease, are  not  readily  reproduced.  It  induces  thus  the  anaemic  condition,  and 
in  this  way  impairs  the  vital  powers.  It  will  be  likely  to  do  harm,  therefore, 
whenever  it  is  important  to  economize  the  powers  of  life,  and  it  may  contrib- 
ute to  a  fatal  result  in  diseases  or  cases  of  disease  which  involve  danger  of 
death  by  asthenia. 

The  useful  effects  of  bloodletting  may  frequently,  if  not  generally,  be 
obtained  by  other  means  which  require  less  circumspection  in  their  employ- 
ment, because  if  injudiciously  resorted  to  they  are  in  a  less  degree  hurtful. 
The  mass  of  blood  may  be  temporarily  lessened  by  saline  purgatives  and  dia- 
phoretic remedies,  conjoined  with  a  restricted  ingestion  of  food  and  liquids. 
Depletion  is  obtained  in  this  way  without  impoverishment  of  the  blood.  The 
frequency  and  force  of  the  heart's  action  may  be  affected  by  nauseant  seda- 
.3 
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lives,  such  as  tartar  emetic,  ipecacuanha,  etc.,  and  by  direct  sedatives — 
namely,  digitalis,  aconite,  and  the  veratrum  viride.  By  antipyretic  remedies 
and  measures  for  the  abstraction  of  heat  the  pyrexia  may  be  lessened  without 
the  expenditure  of  blood,  and  thus  the  evils  of  bloodletting  be  avoided.  The 
advantage  of  bloodletting  consists  mainly  in  the  promptness  of  its  operation. 
Several  hours  are  required  to  secure  results  from  the  means  employed  in 
lieu  of  bloodletting,  whereas  the  effects  of  the  latter  are  produced  in  a  few 
moments. 

In  accordance  with  these  views,  bloodletting  is  never  indicated  by  the  fact 
simply  that  acute  inflammation  exists ;  it  is  a  measure  directed  not  to  the 
disease  per  se,  but  to  circumstances  associated  with  the  disease.  The  state 
of  the  circulation  and  other  circumstances  furnish  the  indications  for  the 
employment  of  this  measure.  It  may  be  admissible  if,  with  the  development 
of  inflammation,  there  exist  notable  pyrexia,  the  patient  being  robust  and  in 
good  health  when  attacked,  and  the  disease  not  involving  danger  of  death  by 
asthenia.  The  measure  is  admissible,  under  the  conditions  just  stat^,  when- 
ever the  promptness  with  which  its  effects  are  obtained  renders  it  desirable  to 
adopt  it  in  preference  to  other  measures  producing  the  same  effects  with  more 
or  less  delay.  Per  contra,  bloodletting  is  not  admissible  when  the  develop- 
ment of  inflammation  is  not  accompanied  by  notable  pyrexia,  when  the  patient 
was  not  in  good  health  when  attacked,  when  the  constitution  is  feeble,  and 
when  the  disease  involves  danger  of  death  by  asthenia.  These  rules  of  prac- 
tice, while  they  accord  to  bloodletting  therapeutic  value,  undoubtedly  restrict 
its  use  within  narrow  limits. 

Applying  these  rules  to  the  disease  under  consideration,  a  patient  in  the  first 
stage  of  acute  pleuritis,  robust,  suffering  from  severe  pain  and  dyspnoea,  with 
high  fever,  the  pulse  moderately  accelerated  and  not  weak,  will  derive  imme- 
diate relief  from  the  abstraction  of  from  ten  to  sixteen  ounces  of  blood.  The 
loss  of  this  quantity  of  blood  under  such  circumstances  in  a  disease  like  this, 
which  does  not  tend  to  destroy  life  by  asthenia,  will  give  rise  to  no  evil  results, 
but  will  be  likely  to  affect  favorably  the  progress  of  the  disease.  On  the 
other  hand,  a  patient  feeble  or  anaemic,  with  a  pulse  more  or  less  frequent, 
but  denoting  diminished  power  of  the  heart's  action,  should  not  be  bled,  not- 
withstanding the  local  symptoms  would  undoubtedly  be  thereby  relieved.  By 
impairing  the  vital  powers  the  loss  of  blood  will  do  harm,  and  is  not  admis- 
sible under  these  circumstances  merely  as  a  palliative  remedy.  And  in  the 
first  case,  if  the  local  symptoms  do  nol  urgently  call  for  immediate  relief, 
other  measures  may  be  substituted  for  the  bloodletting.  It  may  be  added 
that,  aside  from  the  immediate  relief  afforded  in  acute  pleuritis  by  bloodlet- 
ting, it  has  been  tbeoretically  considered  as  preventing,  in  a  measure,  fibrinous 
exudation  by  lessening  arterial  tension. 

Before  leaving  the  consideration  of  bloodletting  several  incidental  points 
may  be  briefly  noticed. 

This  measure  is  perhaps  more  applicable  to  the  treatment  of  inflammation 
affecting  the  pulmonary  organs  than  to  the  treatment  of  other  inflammatory 
affections,  in  consequence  of  the  relations  of  the  former  to  the  circulation. 
The  free  passage  of  the  blood  through  the  pulmonary  circuit  seems  to  be 
promoted,  and  the  functional  labor  which  the  lungs  have  to  perform  is  dimin- 
ished by  the  abstraction  of  blood.  At  all  events,  relief  of  the  pain  and  dysp- 
noea attendant  on  the  early  stage  of  acute  inflammation  of  any  of  the  pul- 
monary structures  is  more  (fuickly  and  effectually  procured  by  bloodletting 
than  by  other  measures.  Were  it  not  for  its  ulterior  effects,  it  would  be 
invaluable  as  a  palliative  measure  in  pleuritis  and  other  inflammatory  affec- 
tions within  the  chest. 

In  another  mode  the  abstraction  of  blood  may  sometimes  be  peculiarly  use- 
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ful  in  affections  of  the  lungs  involving  consiaerable  or  great  obstruction  to 
the  passage  of  blood  through  the  pulmonary  circuit.  This  obstruction  occa- 
sions an  accumulation  of  blood  within  the  cavities  of  the  right  side  of  the 
heart ;  hence  there  is  congestion  of  the  systemic  veins,  giving  rise,  if  sufficient 
in  degree,  to  lividity  or  cyanosis.  The  accumulation  of  blood  in  the  cavities 
of  the  right  side  of  the  heart  under  these  circumstances  weakens  the  force 
with  which  the  ventricle  and  auricle  contract,  and  paralysis  of  this  portion 
of  the  heart  from  over-distension  may  follow.  The  formation  of  a  heart-clot 
may  be  a  consequence  of  this  accumulation.  In  certain  cases  bloodletting 
may  be  advisable  with  a  view  to  diminish  the  accumulation  of  blood  in  the 
cavities  of  the  right  side  of  the  heart ;  but  it  is  to  be  employed  for  that  end 
only  when  the  contraindications  which  have  been  mentioned  are  not  present. 
After  bloodletting,  the  pulse  sometimes  appears  to  indicate  increased  power 
of  the  heart's  action^  The  artery  seems  to  strike  against  the  finger  with 
more  force  than  before  the  abstraction  of  blood.  Formerly,  practitioners 
were  misled  by  this  effect  upon  the  pulse,  and  bloodletting  was  employed  as 
a  means  of  increasing  the  power  of  the  heart's  action.  The  sensation  which 
the  finger  receives  in  these  cases  is  delusive,  and  is  caused  by  the  quickness 
of  the  movements  of  the  artery.  This  has  been  shown  by  the  sphymograph 
to  depend  on  the  diminished  tension  of  the  arteries  following  the  abstraction 
of  blood.  It  is  to  be  borne  in  mind,  in  estimating  the  power  of  the  heart's 
action  by  the  sensible  characters  of  the  pulse,  that  the  sense  of  resistance 
which  is  felt  and  the  amount  of  pressure  required  to  compress  the  artery  are 
the  evidences  of  strength. 

To  a  certain  extent  the  advantages  of  bloodletting,  inclusive  of  the  prompt- 
ness of  its  operation,  may  be  obtained  by  arresting  temporarily  or  retarding 
the  circulation  in  a  part  more  or  less  remote  from  the  seat  of  the  infiamma- 
tion.  A  ligature  applied  to  one  or  more  of  the  extremities  will  effect  thifi 
object ;  so  also  will  the  removal  of  atmospheric  pressure  over  a  considerable 
space.  There  is  reason  to  think  that  these  measures  as  substitutes  for  blood- 
letting have  not  been  sufficiently  considered.  It  is  probably  owing  to  their 
effect  in  withdrawing  temporarily  a  certain  quantity  of  blood  from  the  circu- 
lation that  dry  cups  and  various  so-called  revulsive  applications  to  the  surface 
of  the  body  are  of  utility  in  the  first  stage  of  acute  inflammation.  A  con- 
siderable number  of  dry  cups  applied  to  the  chest  constitute  an  efficient  sub- 
stitute for  bloodletting,  often  affording  promptly  notable  relief  of  pain  and 
dyspnoea. 

The  evils  of  indiscriminate  and  excessive  bloodletting  are  manifested  by  a 
larger  rate  of  mortality  in  those  diseases  which  tend  to  destroy  life  by  asthe- 
nia,  and  it  can  hardly  be  doubted  that  the  death-rate  has  been  diminished  by 
a  much  more  sparing  use  of  the  lancet  within  late  years.  But  the  results  of 
injudicious  bloodletting  are  manifested  in  cases  which  end  in  recovery  as  well 
as  in  those  which  end  fatally.  These  results  consist  in  protracted  convales- 
cence and  subsequent  feebleness.  The  cases  of  different  inflammations  treated 
formerly  by  bloodletting,  together  with  other  measures  entering  into  the 
so-called  antiphlogistic  method,  and  the  cases  now  treated  otherwise,  present 
a  striking  contrast  as  regards  the  condition  of  patients  during  convalescence 
and  after  recovery. 

The  opinion  is  held  by  some  that  diseases  have  undergone  a  notable  change 
of  type.  They  who  hold  this  opinion  suppose  that  bloodletting  and  other 
antiphlogistic  measures  are  less  appropriate  now  than  formerly,  in  consequence 
of  sach  a  change.  With  a  professional  experience  of  over  fifty  years,  I  do 
not  hesitate  to  express  a  conviction  that  acute  inflammations  at  the  present 
day  are  essentially  the  same  as  they  were  as  far  back  as  the  time  just  named, 
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the  heart  sometimes  occasion  a  rubbing  of  pleural  surfaces  sufficiently  to 
cause  a  sound  which,  having  the  cardiac  rnjthm  and  being  heard  when 
breathing  is  suspended,  may  seem  to  denote  pericarditis.  The  sound  is  lim- 
ited to  the  left  border  of  the  heart,  and  pericardial  effusion  is  of  course 
wanting.  Pericarditis,  when  this  sign  is  present,  it  must  be  confessed,  is 
not  at  once  easily  excluded.  An  error  of  diagnosis  in  this  regard  is  more 
likely  to  occur  from  the  fact  that  this  disease  is  not  a  very  infrequent 
complication  of  pleuritis. 

[This  pleuro-pericardial  friction  may  be  recognized  by  the  fact  that  it 
diminishes  in  intensity  or  ceases  entirely  when  the  breathing  is  suspended. 
It  is  also,  as  a  rule,  loudest  over  the  apex  of  the  heart  or  limited  to  this 
region,  while  the  friction-murmur  caused  by  pericarditis  is  loudest  over  the 
base  of  the  heart. — H.] 

Prognosis. — The  prognosis  in  cases  of  acute  primary  or  idiopathic  sim- 
ple pleuritis  is  always  favorable,  provided  the  disease  be  uncomplicated  and 
the  constitution  of  the  patient  be  not  enfeebled.  Without  any  therapeutical 
interference  it  would  very  rarely  prove  fatal.  I  have  collected  several  cases 
in  which  the  disease  passed  through  its  course  favorably  without  any  treat- 
ment. It  may  possibly  prove  fatal  in  consequence  of  a  large  amount  of  effu- 
sion occurring  very  rapidly,  death  taking  place  by  apncea,  produced,  probably, 
by  congestion  of  the  lung  on  the  unaffected  side  (collateral  fluxion),  in  addi- 
tion to  the  loss  of  function  of  the  lung  on  the  affected  side  from  compression 
by  the  liquid.  I  have  known  an  instance  in  which  the  death  of  a  hospital 
patient  suddenly  and  unexpectedly  seemed  fairly  attributable  to  the  fact  that 
the  pleural  sac  was  greatly  distended  with  rapidly-effused  liquid.  Developed 
as  a  sequel  to  other  diseases,  or  in  the  course  of  a  grave  affection,  or  in  persons 
with  broken  constitutions,  it  may  destroy  life  by  asthenia.  Acute  pericarditis 
is  sometimes  developed  simultaneously  with,  or  during  the  progress  of,  pleu- 
ritis, and  these  associated  diseases  are  liable  to  prove  fatal.  Their  occasional 
coincidence  is  to  be  borne  in  mind,  or  the  pericarditis  in  this  connection,  if 
not  carefully  sought  for,  will  be  likely  to  be  overlooked.  As  already  stated, 
the  development  of  pneumonitis  consecutive  to  pleuritis  is  not  to  be  expected, 
nor  is  there  much  danger  that  an  acut€  simple  pleuritis,  after  its  development, 
will  eventuate  in  suppuration,  constituting  the  variety  of  the  disease  called 
empyema.  In  short,  the  intrinsic  tendency  of  the  disease  is  to  recovery,  a 
fatal  termination  being  due  very  rarely  to  the  disease  per  «e,  but  to  affections 
with  which  it  may  be  associated. 


CHAPTER    II. 

ACUTE   PLEURITIS   (Continued). 

Treatment  of  Acute  Pleuritis— Measures  indicated  in  the  First  Stage — General  Consider- 
ations relating  to  Bloodletting  in  Acute  Inflammations — ^The  Use  of  Opium  in  Acut« 
Pleuritis  and  other  Acute  Inflammations — Measures  indicated  in  the  Second  and  Third 
Stages  of  Acute  Pleuritis. 

THE  objects  of  treatment  in  acute  pleuritis  differ  in  its  different  stages, 
and  the  latter  therefore  claim,  severally,  distinct  consideration  with  refer- 
ence to  therapeutic  indications.     The  objects  in  the  first  stage  are  to  arrest, 
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If  possible,  the  progress  of  the  disease,  to  diminish  its  intensity,  if  it  be  not 
arrested,  to  limit  the  amount  of  morbid  products,  and  to  relieve  suffering ;  in 
other  word^,  the  treatment  relates  to  the  employment  of  abortive,  curative, 
and  palliative  measures.  The  indications  in  the  first  stage  of  this  disease  are 
essentially  the  same  as  in  the  early  period  of  most  acute  inflammations.  The 
general  principles  which  should  govern  the  treatment  in  this  stage,  therefore, 
will  be  here  considered,  and  simply  referred  to  hereafter  in  connection  with 
other  diseases  to  which  they  are  measurably  applicable. 

Owing  to  its  brief  duration,  patients  are  frequently  not  seen  until  the  first 
i«tage  has  passed.  Can  the  disease  be  arrested  at  this  stage  if  the  opportunity 
offer  and  a  positive  diagnosis  be  made  ?  Admitting  that  physicians  formerly 
did  sometimes  succeed,  as  they  believed,  in  cutting  short  the  disease,  it  must 
be  said  in  answer  to  this  question  that  there  are  no  known  abortive  means 
which  can  be  relied  upon.  Bloodletting  and  other  so-called  antiphlogistic 
measures  formerly  employed  for  this  object  have  certainly  not  been  success- 
ful in  a  sufficient  number  of  cases  to  warrant  their  employment  to  an  extent 
which  will  render  them  likely  to  do  harm  if  they  be  not  successful.  Assum- 
ing that  the  disease  goes  on  to  the  second  stage,  the  question  then  is,  What 
curative  and  palliative  measures  are  to  be  employed  ?  This  question  leads 
at  once  to  the  consideration  of  bloodletting. 

A  great  change  has  taken  place  with  respect  to  bloodletting  in  the  treat- 
ment of  acute  inflammations.  This  measure  was  formerly  thought  to  be 
highly  important,  and  was  rarely  omitted.  It  is  now  considered  by  many  as 
seldom,  if  ever,  called  for.  The  infrequent  use  of  the  lancet  now,  contrasted 
with  its  frequent  use  forty  years  ago,  constitutes  one  of  the  most  striking  of 
the  changes  in  the  practice  of  medicine  which  have  occurred  during  this 
period.  It  can  hardly  be  doubted  that  this  measure  was  formerly  adopted 
too  indiscriminately,  and  often  employed  too  largely  ;  but  the  natural  tend' 
ency  being  to  pass  from  one  extreme  to  another,  the  utility  of  bloodletting 
in  certain  cases  at  the  present  time  is  perhaps  not  sufficiently  appreciated. 

Hxperience  and  pathological  reasoning  combine  to  show  that  bloodletting 
rarely  has  a  direct  controlling  effect  upon  an  inflammatory  disease.  It  may 
exert  a  powerful  immediate  effect  as  a  palliative  measure,  but  whatever  cura- 
tive power  it  may  possess  is  exerted  indirectly.  Its  therapeutic  action  in 
general  consists  in  lessening  the  frequency  and  force  of  the  heart's  action, 
and  diminishing  arterial  tension  and  the  intensity  of  pyrexia.  In  the  early 
period  of  an  acute  inflammation  accompanied  by  notable  pyrexia  and  arterial 
tension  the  abstraction  of  blood  affords  relief,  and  may  contribute  to  a  favor- 
able progress  of  the  disease.  It  should  enter  into  the  treatment  of  a  certain 
prop<irtion  of  cases,  provided  other  and  more  conservative  means  for  the  same 
ends  were  not  available. 

The  evils  of  bloodletting  arise  from  its  spoliative  effect  upon  the  blood.  It 
diminishes  the  red  globules,  and  these,  during  the  progress  of  an  acute  dis- 
ease, are  not  readily  reproduced.  It  induces  thus  the  ansemic  condition,  and 
in  this  way  impairs  the  vital  powers.  It  will  be  likely  to  do  harm,  therefore, 
whenever  it  is  important  to  economize  the  powers  of  life,  and  it  may  contrib- 
ute? uy  a  fatal  result  in  diseases  or  cases  of  disease  which  involve  danger  of 
death  by  asthenia. 

The  useful  effects  of  bloodletting  may  frequently,  if  not  generally,  be 
obtained  by  other  means  which  require  less  circumspection  in  their  employ- 
ment, because  if  injudiciously  resorted  to  they*  are  in  a  less  degree  hurtful. 
The  mass  of  blood  may  be  temporarily  lessened  by  saline  purgatives  and  dia- 
phoretic remedies,  conjoined  with  a  restricted  ingestion  of  food  and  liquids. 
Depletion  is  obtained  in  this  way  without  impoverishment  of  the  blood.  The 
frequency  and  force  of  the  heart's  action  may  l>e  affected  by  nauseant  seda- 
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tives,  such  as  tartar  emetic,  ipecacnaoha,  etc.,  and  bj  direct  sedatives — 
namely,  di^talis,  aconite,  and  the  Teratmm  viride.  Bj  antipyretic  remedies 
and  measures  for  the  abstraction  of  heat  the  pyrexia  may  be  lessened  without 
the  expenditure  of  blood,  and  thus  the  evils  of  bloodletting  be  avoided.  The 
advantaffe  of  bloodletting  consists  mainly  in  the  promptness  of  its  operation. 
Several  hours  are  required  to  secure  results  from  the  means  employed  in 
lieu  of  bloodletting,  whereas  the  effects  of  the  latter  are  produced  in  a  few 
moments. 

In  accordance  with  these  views,  bloodletting  is  never  indicated  by  the  fact 
simply  that  acute  inflammation  exists ;  it  is  a  measure  directed  not  to  the 
disease  /kt  x^,  but  to  circumstances  associated  with  the  disease.  The  state 
of  the  circulation  and  other  circumstances  furnish  the  indications  for  the 
employment  of  this  measure.  It  may  be  admissible  if,  with  the  development 
of  inflammation,  there  exist  notable  pyrexia,  the  patient  being  robust  and  in 
good  health  when  attacked,  and  the  disease  not  involving  danger  of  death  by 
asthenia.  The  measure  is  admissible,  under  the  conditions  just  stated,  when- 
ever the  promptness  with  which  its  effects  are  obtained  renders  it  desirable  to 
adopt  it  in  preference  to  other  measures  producing  the  same  effects  with  more 
or  less  delay.  Per  contra,  bloodletting  is  not  admissible  when  the  develop- 
ment of  inflammation  is  not  accompanied  by  notable  pyrexia,  when  the  patient 
was  not  in  good  health  when  attacked,  when  the  constitution  is  feeble,  and 
when  the  disease  involves  danger  of  death  by  asthenia.  These  rules  of  prac- 
tice, while  they  accord  to  bloodletting  therapeutic  value,  undoubtedly  restrict 
its  use  within  narrow  limits. 

Applying  these  rules  to  the  disease  under  consideration,  a  patient  in  the  first 
stage  of  acute  pleuritis,  robust,  suffering  from  severe  pain  and  dyspnoea,  with 
high  fever,  the  pulse  moderately  accelerated  and  not  weak,  will  derive  imme- 
diate relief  from  the  abstraction  of  from  ten  to  sixteen  ounces  of  blood.  The 
loss  of  this  quantity  of  blood  under  such  circumstances  in  a  disease  like  this, 
which  does  not  tend  to  destroy  life  by  asthenia,  will  give  rise  to  no  evil  results, 
but  will  be  likely  to  affect  favorably  the  progress  of  the  disease.  On  the 
other  band,  a  patient  feeble  or  ansemic,  with  a  pulse  more  or  less  frequent, 
but  denoting  diminished  power  of  the  heart's  action,  should  not  be  blea,  not- 
withstanding the  local  symptoms  would  undoubtedly  be  thereby  relieved.  By 
impairing  the  vital  powers  the  loss  of  blood  will  do  harm,  and  is  not  admis- 
sible under  these  circumstances  merely  as  a  palliative  remedy.  And  in  the 
first  case,  if  the  local  symptoms  do  nol;  urgently  call  for  immediate  relief, 
other  measures  may  be  substituted  for  the  bloodletting.  It  may  be  added 
that,  aside  from  the  immediate  relief  afforded  in  acute  pleuritis  by  bloodlet- 
ting, it  has  been  theoretically  considered  as  preventing,  in  a  measure,  fibrinous 
exudation  by  lessening  arterial  tension. 

Before  leaving  the  consideration  of  bloodletting  several  incidental  points 
may  be  briefly  noticed. 

This  measure  is  perhaps  more  applicable  to  the  treatment  of  inflammation 
affecting  the  pulmonary  organs  than  to  the  treatment  of  other  inflammatory 
affections,  in  consequence  of  the  relations  of  the  former  to  the  circulation. 
The  free  passage  of  the  blood  through  the  pulmonary  circuit  seems  to  be 
promoted,  and  the  functional  labor  which  the  lungs  have  to  perform  is  dimin- 
ished by  the  abstraction  of  blood.  At  all  events,  relief  of  the  pain  and  dysp- 
noea attendant  on  the  early  stage  of  acute  inflammation  of  any  of  the  pul- 
monary structures  is  more  (fuickly  and  effectually  procured  by  bloodletting 
than  by  other  measures.  Were  it  not  for  its  ulterior  effects,  it  would  be 
invaluable  as  a  palliative  measure  in  pleuritis  and  other  inflammatory  affec- 
tions within  the  chest. 

In  another  mode  the  abstraction  of  blood  may  sometimes  be  peculiarly  use- 
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ful  in  affectioDs  of  the  lungs  involving  consiaerable  or  great  obstruction  to 
the  passage  of  blood  through  the  pulmonary  circuit.     This  obstruction  occa- 
sions an  accumulation  of  blood  within  the  cavities  of  the  right  side  of  the 
heart ;  hence  there  is  congestion  of  the  systemic  veins,  giving  rise,  if  sufficient 
in  degree,  to  lividity  or  cyanosis.     The  accumulation  of  blood  in  the  cavities 
of  the  right  side  of  the  heart  under  these  circumstances  weakens  the  force 
with  which  the  ventricle  and  auricle  contract,  and  paralysis  of  this  portion 
of  the  heart  from  over-distension  may  follow.     The  formation  of  a  heart-clot 
may  be  a  consequence  of  this  accumulation.     In  certain  cases  bloodletting 
may  be  advisable  with  a  view  to  diminish  the  accumulation  of  blood  in  the 
cavities  of  the  right  side  of  the  heart ;  but  it  is  to  be  employed  for  that  end 
odIj  when  the  contraindications  which  have  been  mentioned  are  not  present. 
After  bloodletting,  the  pulse  sometimes  appears  to  indicate  increased  power 
of  the  heart's  action.     The  artery  seems  to  strike  against  the  finger  with 
more  force  than  before  the  abstraction  of  blood.     Formerly,  practitioners 
were  misled  by  this  effect  upon  the  pulse,  and  bloodletting  was  employed  as 
a  means  of  increasing  the  power  of  the  heart's  action.     The  sensation  which 
the  finger  receives  in  these  cases  is  delusive,  and  is  caused  by  the  quickness 
of  the  movements  of  the  artery.     This  has  been  shown  by  the  sphymograph 
to  depend  on  the  diminished  tension  of  the  arteries  following  the  abstraction 
of  blood.     It  is  to  be  borne  in  mind,  in  estimating  the  power  of  the  heart's 
action  by  the  sensible  characters  of  the  pulse,  that  the  sense  of  resistance 
which  is  felt  and  the  amount  of  pressure  required  to  compress  the  artery  are 
the  evidences  of  strength. 

To  a  certain  extent  the  advantages  of  bloodletting,  inclusive  of  the  prompt- 
ness of  its  operation,  may  be  obtained  by  arresting  temporarily  or  retarding 
the  circulation  in  a  part  more  or  less  remote  from  the  seat  of  the  inflamma- 
tion. A  ligature  applied  to  one  or  more  of  the  extremities  will  effect  thifi 
object ;  so  also  will  the  removal  of  atmospheric  pressure  over  a  considerable 
space.  There  is  reason  to  think  that  these  measures  as  substitutes  for  blood- 
letting have  not  been  sufficiently  considered.  It  is  probably  owing  to  their 
effect  in  withdrawing  temporarily  a  certain  quantity  of  blood  from  the  circu- 
lation that  dry  cups  and  various  so-called  revulsive  applications  to  the  surface 
of  the  body  are  of  utility  in  the  first  stage  of  acute  inflammation.  A  con- 
siderable number  of  dry  cups  applied  to  the  chest  constitute  an  efficient  sub- 
stitute for  bloodletting,  often  affording  promptly  notable  relief  of  pain  and 
dyspncea. 

The  evils  of  indiscriminate  and  excessive  bloodletting  are  manifested  by  a 
larger  rate  of  mortality  in  those  diseases  which  tend  to  destroy  life  by  asthe- 
nia, and  it  can  hardly  be  doubted  that  the  death-rate  has  been  diminished  by 
a  much  more  sparing  use  of  the  lancet  within  late  years.  But  the  results  of 
injudicious  bloodletting  are  manifested  in  cases  which  end  in  recovery  as  well 
a£  in  those  which  end  fatally.  These  results  consist  in  protracted  convales- 
cence and  subsequent  feebleness.  The  cases  of  different  inflammations  treated 
formerly  by  bloodletting,  together  with  other  measures  entering  into  the 
»H»lled  antiphlogistic  method,  and  the  cases  now  treated  otherwise,  present 
a  striking  contrast  as  regards  the  condition  of  patients  during  convalescence 
and  after  recovery. 

The  opinion  is  held  by  some  that  diseases  have  undergone  a  notable  change 
of  type.  They  who  hold  this  opinion  suppose  that  bloodletting  and  other 
antiphlogistic  measures  are  less  appropriate  now  than  formerly,  in  consequence 
of  such  a  change.  With  a  professional  experience  of  over  fifty  years,  I  do 
Dot  hesitate  to  express  a  conviction  that  acute  inflammations  at  the  present 
day  are  essentially  the  same  as  they  were  as  far  back  as  the  time  just  named, 
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and  that  antiphlogistic  measures  were  neither  more  nor  less  appropriate  then 
than  now. 

In  addition  to  general  bloodletting  or  the  employment  of  venesection,  much 
importance  was  formerly  attached  to  the  abstraction  of  blood  by  cups  or 
leeches  applied  in  the  neighborhood  of  the  inflamed  part.  Local  bloodletting 
in  some  cases  is  more  convenient  than  venesection ;  but,  so  far  as  the  abstrac- 
tion of  blood  is  concerned,  it  is  difficult  to  conceive  that  it  is  a  matter  of 
much  importance  from  what  part  of  the  body  or  vascular  system  it  is  taken. 
Whether  it  be  abstracted  by  means  of  cups,  leeches,  or  the  lancet,  the  benefit 
or  injury  will  depend  ©n  the  quantity  withdrawn  in  a  given  period.  What- 
ever advantage  may  accrue  from  the  removal  of  a  certain  amount  of  blood  by 
cups  or  leeches  over  the  extraction  of  the  same  amount  by  venesection  must 
be  derived  from  the  operation  of  the  former  as  a  revulsive  measure. 

With  these  remarks,  leaving  the  consideration  of  bloodletting,  and  reverting 
to  the  question  concerning  the  curative  and  palliative  measures  to  be  employed 
in  the  first  stage  of  acute  pleuritis,  we  are  led  to  the  consideration  of  opium. 
And  with  respect  to  this  remedy  certain  considerations  may  here  be  presented 
which  will  apply  to  the  treatment  of  other  inflammations. 

A  great  change  has  taken  place  with  respect  to  the  use  of  opium  in  acute 
inflammations.  It  was  formerly  used  with  much  reserve,  under  the  appre- 
hension that,  acting  as  a  stimulant,  it«  influence  upon  the  local  disease  must 
be  unfavorable.  It  was  regarded  as  antagonistic  to  the  antiphlogistic  plan 
of  treatment.  Clinical  experience  and  sounder  pathological  views,  however, 
have  led  to  the  knowledge  of  its  great  value  in  the  treatment  of  inflammatory 
affections  wherever  situated.  It  is  valuable,  not  alone  as  a  palliative  but  as 
a  curative  remedy.  Its  palliative  efficacy  is  of  course  intelligible,  and  we  can 
also  to  some  extent  understand  its  curative  influence.  By  relieving  pain  it 
diminishes  the  determination  of  blood  to  the  inflamed  part ;  for  pain  is  alone 
sufficient  to  occasion  an  increased  afflux  of  blood  to  a  part.  This  fact  is 
illustrated  by  cases  of  neuralgia  affecting  a  superficial  nerve.  Neuralgia  of 
the  supraorbital  nerve,  for  example,  occasions  a  determination  of  blood  to  the 
conjunctiva,  so  that  this  membrane  appears  to  be  inflamed,  and  the  congestion 
disappears  as  soon  as  the  pain  is  relieved  by  a  full  opiate.  Opium  exerts  also 
a  curative  influence  by  preventing  or  diminishing  the  constitutional  disturb- 
ance which  inflammations  are  apt  to  occasion  ;  it  places  the  system  in  a  con- 
dition to  tolerate  better  the  local  affection.  The  severity  of  an  inflammatory 
disease  depends  much  on  the  amount  of  constitutional  disturbance  which 
it  occasions ;  and  with  respect  to  the  latter  different  cases  differ  widely, 
although  in  each  the  degree  and  extent  of  the  local  affection  be  the  same. 
Life  is  often  destroyed,  not  in  consequence  of  the  injury  done  to  the  inflamed 
part,  but  because  the  vital  powers  are  inadequate  to  bear  the  continuance  of 
the  disease.  These  considerations  afford  some  insight  into  the  utility  of 
opium,  especially  when  patient.s  are  able  to  take  this  remedy  without  incon- 
venience, there  being,  as  is  well  known,  a  great  difference  among  different 
persons  in  this  regard.  The  evidence  of  the  curative  value  of  opium,  of 
course,  is  derived  from  experience,  and  there  is  ample  gfound  for  the  belief 
that  by  its  judicious  use  in  acute  inflammations  not  only  is  their  course 
divested  of  much  of  the  suffering  which  would  otherwise  be  experienced,  but 
their  intensity  is  lessened,  and  the  danger  of  death  diminished  in  those 
inflammations  which  tend  to  destroy  life  liy  asthenia.  The  immediate  effect 
of  this  remedy  is  often  very  strikingly  manifest  in  improvement  as  regards 
the  local  and  general  symptoms. 

Considering,  now,  the  use  of  opium  in  the  first  stage  of  acute  pleuritis 
after  the  abstraction  of  blood,  if  this  be  deemed  advisable,  or  after  a  saline 
purgative,  if  this  be  employed  in  lieu  of  bloodletting,  it  will  generally  be 
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judicious  to  prescribe  opium,'  in  some  form,  in  doses  sufficient  to  relieve 
pain  and  place  the  system  fairly  under  an  anodyne  influence.     If  the  pain  be 
severe  and  the  constitutional  disturbance  considerable,  the  use  of  opium  need 
not  be  delayed  for  the  operation  of  a  purgative,  but  may  be  at  once  entered 
upon.     This  is  perhaps  the  most  judicious  course  in  the  majority  of  cases,  a 
purgative  being  deferred  until  a  distinct  anodyne  impression  has  been  pro- 
duced and  maintained  for  some  hours  by  opium.     Conjoined  with  the  use 
of  opium,  sedative  remedies,  addressed  to  the  circulation,  may  be  employed. 
These  should  not  be  pushed  to  the  extent  of  producing  disorder.     If,  for 
example,  tartar  emetic  be  given,  it  should  not  be  carried  beyond  the  point  of 
:*light  nausea,'  and  the  veratrum  viride,  if  given,  should  occasion  no  appre- 
ciable effects  beyond  a  reduction  of  the  frequency  of  the  heart's  action. 
These  remedies,  it  is  to  be  borne  in  mind,  are  addressed,  not  to  the  disease 
jiff  s€,  but  to  the  symptomatic  phenomena  of  the  disease. 

Aconite  is  a  valuable  sedative  remedy  in  the  early  stage  of  this  as  of  other 
acute  inflammations.  The  most  effective  mode  of  administration  in  order  to 
secure  promptly  and  fully  its  remedial  effect  is  that  recommended  by  Rin- 
ger— namely,  half  a  drop  or  a  drop  of  the  tincture  to  be  given  every  ten 
minutes  or  quarter  of  an  hour  for  two  hours,  and  afterward  the  dose  repeated 
hourly.  Smaller  doses  are  to  be  given  if  the  pulse  become  feeble  or  there  be 
much  prostration. 

A  siummary  of  the  treatment  of  the  first  stage  of  acute  pleuritis,  then,  will 
embrace  bloodletting  in  some  cases,  the  use  of  opium  given  sufficiently  to 
relieve  pain  and  tranquillize  the  system,  a  saline  purgative,  and  remedies 
dessitmed  to  act  as  sedatives  upon  the  circulation.  Blisters  should  not  be 
applied  in  this  stage.  They  occasion  general  disturbance  more  than  enough  to 
counterbalance  any  effiect  by  way  of  revulsion.  They  add  an  inflammation  of 
the  skiu  to  the  existing  inflammation  of  the  pleura.  A  sinapism,  turpentine 
j^tupes,  or  fomentations  to  the  chest  will  secure  all  the  benefit  of  vesication 
without  the  annoyance  and  other  evils  of  the  latter.  Moreover,  a  blister  is 
an  obstacle  in  the  way  of  those  examinations  of  the  chest  which  are  of  import- 
ance a^  affording  the  only  reliable  information  respecting  the  progress  of  the 
disicase.  The  employment  of  cold  in  the  form  of  the  bath,  the  wet  sheet,  or 
sjionging  the  body,  and  other  antipyretic  measures,  are  rarely  called  for  in 
this  disease,  inasmuch  as  a  high  temperature  (hyperpyrexia)  is  of  excep- 
tional occurrence.  These  measures,  however,  are  indicated  if  the  body-heat 
rise  to  104^  or  105°,  as  occurs  in  the  so-called  pleuritis  acutissima. 

The  application  of  cold  to  the  affected  side  by  means  of  the  ice-bladder  or 
by  napkins  dipped  in  ice-water  and  renewed  every  five  minutes  is  a  safe  and 
efficient  measure  for  the  relief  of  pain.  Theoretically,  the  application  of  cold 
for  a  lt)cal  effiect  may  be  considered  to  be  useful  by  causing  contraction  of  the 
Vfssels  and  thereby  lessening  inflammatory  exudation. 

Preventing  the  respiratory  movements  of  the  chest  on  the  affected  side,  by 
means  of  long  strips  of  adhesive  plaster  encircling  this  side  and  extending 
partially  over  the  side  not  affected,  affords  notable  relief  of  the  lancinating 
pain  felt  in  the  acfts  of  inspiration. 

In  the  second  stage,  so  long  as  the  quantity  of  eff*uBion  is  small  and  a 
further  accumulation  may  be  expected  to  take  place,  the  indications  belong- 
mz  to  the  first  stage  may  continue.  If  the  pain  be  still  acute  and  the  fever 
have  not  abated,  measures  to  relieve  the  former  and  lessen  the  latter  are 
indicated.  Bloodletting  is  rarely  called  for,  but  depletion  by  purgatives 
may  be  useful,  not  only  by  lessening  fever,  but  by  restraining  the  amount 

'  The  word  "  opium "  is  here  used  as  a  general  term,  including  the  alkuluids,  mor- 
phia and  codeia. 
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titifl  ibat  antiphlogistio  measures  were  neither  luore  Dor  less  appropriate  tbeu 
that!  now. 

In  additiou  to  j^rerieral  bloodletting  or  the  emfilayment  uf  vetiescHion,  much 
importaiiee  was  tbrujerly  attuehed  to  the  ahi^traetion  of  blf>r»d  by  oups  or 
lei?ehe8  npplied  in  the  neigliborhoud  of  tlie  inflamed  part.  Local  IdoodlettiDg 
in  »on»e  cases  is  more  convenient  than  venesection  ,  but,  so  fnr  as  the  abstmc- 
tiori  of  blood  if*  concerned,  it  is  difficnit  to  conceive  that  it  is  a  matter  of 
much  importance  from  what  part  of  the  body  or  vascular  system  it  is  tak<?n. 
Whether  it  be  abstracted  by  means  of  cups,  h*«M^hes,  or  the  lancet,  the  benefit 
or  injury  will  depend  ©n  the  quantity  withdrawn  in  a  given  period-  What- 
ever advantage  may  accrue  from  the  removal  of  a  certain  amount  of  bloud  by 
cups  or  leeches  over  the  extraction  of  the  same  amount  by  venesection  must 
be  derived  from  the  operation  of  the  former  as  a  revui.^ive  measure 

With  these  remarks,  leaving  the  consideration  of  Woodletting,  and  reverting 
to  the  question  concerning  the  curative  and  palliative  measures  to  be  employed 
ill  tlic  first  stage  of  acute  pleuritis,  we  are  led  to  tlie  consideration  of  opium. 
And  with  respect  to  this  remedy  certain  considerations  may  here  be  presented 
which  will  applv  to  the  treatment  nf  other  inflammations. 

A  great  change  has  taken  place  with  respect  to  the  use  of  opium  in  acute 
iutlamniations.  It  was  furmerly  used  with  much  reserve,  uinler  the  appre- 
hcoj^ion  that,  acting  as  a  stimulant,  its  influence  upon  the  local  di^eahC  must 
h€  unfavorable.  It  was  regarded  as  antagonistic  to  the  antiphlogistic  plau 
of  trcfttraent.  Clinical  experience  and  sounder  pathological  views,  however, 
have  led  to  the  knowledge  of  its  great  value  in  the  treatment  of  inflammatory 
affeetions  wherever  situated.  It  is  valuable,  not  alone  as  a  palliative  but  a» 
a  curative  remedy.  Its  puUiative  efficacy  isof  courrn.^  intelligible,  and  we  eau 
also  to  some  extent  understand  its  curative  influence.  By  relieving  pain  il 
diminishes  the  determination  uf  blood  to  the  inflamed  part ;  f(»r  pain  is  alone 
suflicient  to  occasion  an  increased  afflux  of  blood  to  a  part.  This  fact  i^ 
illustrated  by  cases  of  neuralgia  alTecting  a  superficial  nerve.  Neuralgia  of 
the  supraorbital  nerve,  for  example^  occasions  a  det^»rmii»atiou  of  blood  tn  the 
conjunctiva,  so  that  this  membrane  appears  to  be  inflamed,  and  the  congestion 
disappears  as  soon  as  the  paiti  is  relieved  by  a  full  opiate,  ()i>ium  exerts  also 
a  curative  influence  by  preventing  or  diminishing  the  constitutional  disturb* 
anco  which  inflammations  are  apt  to  occasion ;  it  places  the  system  in  a  con- 
dition  to  tolerate  better  the  local  affection.  The  severity  of  an  inflammatory 
disease  depends  much  on  the  amount  of  constitutional  disturbance  which 
it  occasions;  and  with  respect  to  the  latter  different  cases  difl*er  widely^ 
allhuugh  in  each  the  degree  and  extent  of  the  local  affection  be  the  same. 
Life  i^  often  destroyed,  not  in  consequence  of  the  injury  done  to  the  inflamed 
part,  but  because  the  vital  powers  are  inadequate  to  liear  the  continuance  of 
the  disease.  These  considerations  afford  some  insight  into  the  utility  of 
iipiujn,  especially  when  patients  are  able  to  take  this  remedy  without  rncoti- 
venieuce^  there  being,  as  is  well  known,  a  great  difference  among  different 
persons  in  this  reganl.  The  evidence  of  the  curative  value  of  opium,  of 
oourse^  is  derived  from  experience,  and  there  is  ample  ground  for  the  belief 
that  by  its  judicious  use  in  acute  inflammations  not  only  is  their  course 
divested  of  much  of  the  suffering  which  would  otherwise  be  experienced,  but 
their  intensity  is  lessened,  and  the  danger  of  death  diminished  in  those 
influnimations  which  tend  to  destroy  lite  by  asthenia.  The  iinuiediate  effiict 
of  this  remedy  is  often  very  strikingly  manifest  in  improvement  as  regards 
the  local  and  general  symptoms. 

Considering,  now,  the  use  of  opium  in  the  first  stage  of  acute  plcuritis 
after  the  abstraction  tjf  blood,  if  this  be  deemed  advisable,  or  after  a  saline 
purgative,  if  this  ho  employed   in   lieu  of  bloodletting,  it  will  generally  be 
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judicious  to  prescribe  opium,'  in  some  form,  in  doses  sufficient  to  relieve 
pain  and  place  the  system  fairly  under  an  anodyne  influence.  If  the  pain  be 
severe  and  the  constitutional  disturbance  considerable,  the  use  of  opium  need 
not  be  delayed  for  the  operation  of  a  purgative,  but  may  be  at  once  entered 
upon.  This  is  perhaps  the  most  judicious  course  in  the  majority  of  cases,  a 
purgative  being  deferred  until  a  distinct  anodyne  impression  has  been  pro- 
duced  and  maintained  for  some  hours  by  opium.  Conjoined  with  the  use 
of  opium,  sedative  remedies,  addressed  to  the  circulation,  may  be  employed. 
These  should  not  be  pushed  to  the  extent  of  producing  disorder.  If,  for 
example,  tartar  emetic  be  given,  it  should  not  be  carried  beyond  the  point  of 
slight  nausea,'  and  the  veratrum  viride,  if  given,  should  occasion  no  appre- 
ciable effects  beyond  a  reduction  of  the  frequency  of  the  heart's  action. 
These  remedies,  it  is  to  be  borne  in  mind,  are  addressed,  not  to  the  disease 
per  se,  but  to  the  symptomatic  phenomena  of  the  disease. 

Aconite  is  a  valuable  sedative  remedy  in  the  early  stage  of  this  as  of  other 
acute  inflammations.  The  most  effective  mode  of  administration  in  order  to 
secure  promptly  and  fully  its  remedial  effect  is  that  recommended  by  Rin- 
ger— ^namely,  half  a  drop  or  a  drop  of  the  tincture  to  be  given  every  ten 
minutes  or  quarter  of  an  hour  for  two  hours,  and  afterward  the  dose  repeated 
hourly.  Smaller  doses  are  to  be  given  if  the  pulse  become  feeble  or  there  be 
much  prostration. 

A  summary  of  the  treatment  of  the  first  stage  of  acute  pleuritis,  then,  will 
embrace  bloodletting  in  some  cases,  the  use  of  opium  given  sufficiently  to 
relieve  pain  and  tranquillize  the  system,  a  saline  purgative,  and  remedies 
designed  to  act  as  sedatives  upon  the  circulation.  Blisters  should  not  be 
applied  in  this  stage.  They  occasion  general  disturbance  more  than  enough  to 
counterbalance  any  effect  by  way  of  revulsion.  They  add  an  inflammation  of 
the  skin  to  the  existing  inflammation  of  the  pleura.  A  sinapism,  turpentine 
stupes,  or  fomentations  to  the  chest  will  secure  all  the  benefit  of  vesication 
without  the  annoyance  and  other  evils  of  the  latter.  Moreover,  a  blister  is 
an  obstacle  in  the  way  of  those  examinations  of  the  chest  which  are  of  import- 
ance as  affording  the  only  reliable  information  respecting  the  progress  of  the 
disease.  The  employment  of  cold  in  the  form  of  the  bath,  the  wet  sheet,  or 
sponging  the  body,  and  other  antipyretic  measures,  are  rarely  called  for  in 
this  disease,  inasmuch  as  a  high  temperature  (hyperpyrexia)  is  of  excep- 
tional occurrence.  These  measures,  however,  are  indicated  if  the  body-heat 
rise  to  104°  or  105°,  as  occurs  in  the  so-called  pleuritis  acutissima. 

The  application  of  cold  to  the  affected  side  by  means  of  the  ice-bladder  or 
by  napkins  dipped  in  ice-water  and  renewed  every  five  minutes  is  a  safe  and 
efficient  measure  for  the  relief  of  pain.  Theoretically,  the  application  of  cold 
for  a  local  effect  may  be  considered  to  be  useful  by  causing  contraction  of  the 
vessels  and  thereby  lessening  inflammatory  exudation. 

Preventing  the  respiratory  movements  of  the  chest  on  the  affected  side,  by 
means  of  long  strips  of  adhesive  plaster  encircling  this  side  and  extending 
partially  over  the  side  not  affected,  affords  notable  relief  of  the  lancinating 
pain  felt  in  the  acfts  of  inspiration. 

In  the  second  stage,  so  long  as  the  quantity  of  effusion  is  small  and  a 
further  accumulation  may  be  expected  to  take  place,  the  indications  belong- 
ing to  the  first  stage  may  continue.  If  the  pain  be  still  acute  and  the  fever 
have  not  abated,  measures  to  relieve  the  former  and  lessen  the  latter  are 
indicated.  Bloodletting  is  rarely  called  for,  but  depletion  by  purgatives 
may  be  useful,  not  only  by  lessening  fever,  but  by  restraining  the  araount 

'  The  wonl  "opium"  is  here  used  as  a  general  term,  including  the  alkaloids,  mor- 
phia and  codeia. 


38  ACUTE  PLEUBITIS, 

of  effusion.  Diaphoretic  remedies  are  useful  by  contributing  to  the  two 
ends  just  stated.  Opium  is  indicated  in  proportion  to  the  pain  and  constitu- 
tional disturbance,  and  sedative  remedies  addressed  to  the  circulation  may  be 
employed. 

These  measures  cease  to  be  appropriate  when  considerable  effusion  of  liquid 
has  taken  place,  when  pain  is  no  longer  a  prominent  symptom^  and  when  the 
pyrexia  has  either  ceased  or  become  much  diminished.  The  object  of  treat- 
ment now  is  to  promote  absorption  of  the  effused  liquid.  The  means  which 
may  be  employed  for  this  object  are  hydragogue  purgatives,  diuretics,  blisters, 
and  the  use  of  certain  remedies  which  have  been  supposed  to  act  directly  as 
sorbefacients. 

Hydragogue  purgatives  act  most  promptly  and  efficiently.  The  more  active 
hydragogues,  which  are  drastic  in  their  operation,  should  be  given  circum- 
spectly, and  generally  need  not  be  employed.  Reference  is  had  to  such  rem- 
edies as  elaterium  and  gamboge.  The  saline  purgatives,  such  as  the  bitartrate 
of  potassa,  either  alone  or  in  combination  with  jalap  (pulvis  purgans),  the 
citrate  or  the  sulphate  of  magnesia,  are  to  be  preferred  as  sufficiently  effec- 
tive and  less  severe. 

[The  last-mentioned  drug  is  best  administered  after  the  method  of  Hay : 
From  half  an  ounce  to  an  ounce  and  a  half  of  Epsom  salts  should  be  given 
evcfry  morning  before  breakfast,  the  drug  being  dissolved  in  the  least  possible 
amount  of  water.  The  effect  of  such  doses  is  to  cause  profuse  watery  dis- 
charges, and  under  their  use  effusions  sometimes  disappear  with  remarkable 
rapidity.  They  should,  however,  only  be  administered  to  comparatively 
robust  patients,  since  they  act  by  draining  away  large  quantities  of  serum 
and  are  equivalent  to  a  species  of  depletion. — H.] 

Diuretics  are  sometimes  equally  but  less  rapidly  effective.  They  effect  the 
object  with  less  perturbation  and  are  less  debilitating.  The  union  of  two  or 
more  diuretic  remedies  is  more  likely  to  prove  effective  than  a  single  remedy 
of  this  class.  Half  an  ounce  of  the  infusion  of  digitalis,  freshly  made,  given 
three  or  four  times  daily,  and  either  the  bitartrate  or  the  acetate  of  potassa 
given  in  addition,  form  a  combination  which  is  often  efficient. 

[The  surest  and  most  powerful  diaphoretic  is  undoubtedly  jaborandi,  which 
may  be  given  either  in  the  form  of  infusion  or  fluid  extract ;  or.  better  still, 
the  alkaloid  pilocarpine,  in  the  form  of  the  nitrate  or  hydrochlorate,  may  be 
injected  beneath  the  skin.  These  substances  are,  however,  decidedly  depress- 
ing, and  should  never  be  administered  to  weakly  individuals. — H.] 

Kestricrion  in  the  amount  of  fluids  ingested  is  an  important  point  with 
reference  to  absorption.  The  elimination  of  water  by  the  bowels  or  kidneys 
is  of  little  avail  if  the  patient  be  allowed  to  take  as  much  into  the  system 
as  is  eliminated.  The  quantity  should  be  as  small  as  is  compatible  with 
comfort. 

Blisters  in  this  stage  of  the  disease  doubtless  contribute  to  the  object  under 
consideration.  If  other  means  be  effective,  however,  they  may  be  dispensed 
with.  Their  interference  with  examinations  of  the  chest  is  a  matter  of  con- 
siderable consequence,  and  the  annoyance  which  they  frequently  occasion 
is  not  an  inconsiderable  objection.  If  employed,  small  blisters  successively 
applied  in  different  situations,  removed  as  soon  as  vesication  commences, 
the  vesicated  surfaces  being  allowed  to  dry  up  rapidly,  accomplish  all  the 
good  to  be  effected  in  this  way,  with  the  smallest  amount  of  inconvenience 
both  to  the  physician  and  patient. 

Remedies  which  have  been  supposed  to  act  as  sorbefacients  are  mercury 
and  iodine.  Mercury  I  have  long  ceased  to  employ  in  this  disease.  Of 
doubtful  efficacy,  the  annoyance  and  other  evils  incident  to  mercurialization 
render  it  objectionable.     The  efficacy  of  iodine  is  perhaps  equally  doubtful, 
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bat  it  is  not  open  to  similar  objections.   It  may  be  given  internally  or  applied 
externally  in  the  form  of  either  the  ointment  or  tincture. 

[Marked  success  often  attends  the  treatment  of  pleurisy  with  the  salicyl 
compounds,  many  cases  of  the  disease  being,  as  previously  stated,  of  rheu- 
matic origin.  The  sodium  salicylate  may  be  given  in  divided  doses  to  the 
extent  of  from  1  to  2  drachms  in  the  twenty-four  hours.  The  chief 
objection  to  this  drug  is  that  it  is  decidedly  nauseous  to  many  individuals, 
but  this  may  sometimes  be  obviated  by  administering  it  in  pill  or  cap- 
sule.—H.] 

It  is  an  important  injunction  not  to  continue  perturbatory  measures  with 
a  view  to  promote  absorption  too  long  nor  too  push  their  use  too  far.     The 
decrease  of  effusion  after  it  has  reached  a  certain  point  is  likely  to  go  on  slowly, 
for  reasons  already  stated.     Whenever  this  point  is  reached,  cathartics  and 
diuretics  should  be  discontinued  or  employed  with  great  moderation,  else  they 
will  be  likely  to  do  harm  rather  than  good,  by  weakening  the  patient ;  and 
if  at  any  time  these  measures  appear  to  impair  the  general  condition,  the  pro- 
priety of  continuing  them  is  doubtful.     A  leading  object  in  the  second  stage 
of  the  disease  is  to  maintain  the  constitutional  strength.     For  this  object  the 
diet  should  be  nutritious ;  tonic  remedies  are  useful,  and  a  little  wine  or  spirit 
may  be  allowed.     These  measures  should  constitute  the  treatment  after  those 
designed  to  promote  absorption  have  been  sufficiently  carried  out,  and  should 
take  the  place  of  the  latter  whenever  there  is  evidence  of  the  strength  giving 
▼ay. 

it  b  very  rarely  the  case  that  this  disease  tends  to  a  fatal  ending  by 
asthenia.  Should  such  a  tendency  be  manifested  by  the  symptoms — namely, 
frequency  and  feebleness  of  the  pulse,  muscular  prostration,  etc. — the  meas- 
ures which  constitute  the  supporting  treatment  are  of  course  indicated.  These 
measures,  which  form  the  most  important  part  of  the  treatment  of  the  diseases 
involving  danger  by  asthenia,  consist  of  alcoholics,  nutritious  alimentation, 
and  tonic  remedies.  They  will  be  noticed  more  fully  in  connection  with  dis- 
esLS^  in  the  treatment  of  which  they  are  oftener  called  for.  (Vide  Treatment 
of  Pneumonitis,  Chapter  IV.) 

A  fatal  result  in  acute  pleuritis  may  be  due  to  rapid  and  excessive  effusion 
of  liquid,  as  already  stated.  If  the  liquid  accumulate  sufficiently  to  endanger 
life,  it  should  be  at  once  withdrawn  from  the  chest  by  aspiration.  This  meas- 
ure is  much  more  frequently  indicated  in  chronic  pleuritis,  and  will  be  consid- 
ered in  connection  with  the  latter  variety  of  the  disease. 

The  measures  which  have  reference  to  the  promotion  of  absorption  may 
eoDtinue  to  be  indicated  in  the  third  stage ;  that  is,  for  a  certain  period  dur- 
ing the  progress  of  absorption.  When  these  measures  have  been  carried  to  a 
sufficient  extent,  and  the  amount  of  liquid  is  considerably  reduced,  the  patient 
is  to  be  considered  as  convalescent.  During  convalescence  the  chief  object  is 
the  re-establishment  of  the  health  of  the  patient.  This  is  to  be  done  by  tonic 
remedies,  a  nutritious  diet,  and  other  hygienic  means.  Solid  food,  embracing 
a  fair  proportion  of  meat,  may  be  allowed  whenever  taken  with  relish  and 
digested.  Alimentation  is  important ;  and  if  the  appetite  be  small  and  the 
digestion  weak,  remedies  to  improve  both  are  indicated.  No  apprehension 
need  be  felt  that  a  diet  as  nutritious  as  can  be  taken  without  inconvenience 
will  do  any  harm ;  on  theicontrary,  the  more  nutritious  the  food  which  can 
be  taken  and  digested,  the  more  rapid  the  convalescence.  Wine,  spirit,  or 
beer  in  small  quantities,  taken  with  meals,  will  expedite  recovery.  Going 
out  of  doors  and  gentle  exercise  are  to  be  encouraged.  The  patient  will  gain 
Bore  rapidly  as  regards  appetite,  digestion,  and  strength  if  not  confined  too 
loog  within  doors,  and  with  proper  precautions  no  risk  of  harm  is  incurred. 
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The  removal  of  the  liquid  which  remains,  the  absortion  of  fibrin,  and  the 
development  of  new  tissue  leading  to  adhesion  will  go  on  rapidly  in  propor- 
tion to  the  rapidity  with  which  improvement  in  the  general  condition  takes 
place. 

In  the  foregoing  account  of  the  treatment  of  simple  acut€  pleuritis  it  is 
assumed  that,  exclusive  of  a  small  number  of  cases  in  which  this  disease 
destroys  life  either  by  asthenia  or  apnoea,  its  course  is  toward  convalescence 
without  becoming  chronic.  This  is  the  rule,  to  which  there  are  exceptions. 
If  the  disease  become  chronic,  the  measures  of  treatment  indicated  are  those 
which  will  be  considered  in  connection  with  chronic  pleuritis. 

The  prevention  of  acute  pleuritis  hardly  claims  consideration.  The  abrupt 
and  rapid  development  of  the  disease  precludes  the  employment  of  prophy- 
lactic measures,  and  there  are  no  premonitions  which  warrant  our  anticipation 
of  its  occurrence. 

Marked  dulness  on  percussion  over  the  affected  side,  especially  at  the 
inferior  portion,  continues  for  some  time  after  the  effusion  has  disappeared, 
the  symptoms,  general  and  local,  denoting  recovery,  and  the  vesicular  murmur 
of  respiration  being  heard  over  the  whole  of  the  affected  side.  This  shows 
that  fibrin  remains  to  be  absorbed,  but  it  need  occasion  no  apprehensions. 
After  the  effusion  has  disappeared,  as  shown  by  vesicular  breathing  and  vocal 
resonance  extending  to  the  base  of  the  chest,  considerable  dulness  remains, 
and  generally  continues  for  several  weeks. 


CHAPTER    III. 
VARIETIES   OF   PLEURITIS. 

Chronic  Pleuritis:  Anatomical  Characters;  Clinical  History;  Pathological  Character; 
Causation;  Prognosis;  Diagnosis  ;  Treatment;  Thoracentesis.— Empyema.  Pyothorax, 
or  Suppurative  Pleuritis:  Diagnosis;  Prognosis;  Treatment.— Pulsating  Pleurisy. — 
Pleuritis  with  Pneumothorax,  Pneumo-hydrothorax,  Pneumo-pyothorax,  or  Pneumo- 
hiemothorax:  Anatomical  Characters ;  Clinical  History;  Causation;  Diagnosis;  Prog- 
nosis ;  Treatment. — Pneumothorax. — Circumscribed  Pleuritis. — Hydrothorax. 

OF  the  varieties  of  pleuritis,  the  first  to  be  considered  is  the  simple  or  ordi- 
nary chronic  form  of  the  disease.  Other  varieties  are  suppurative  pleu- 
ritis or  empyema,  and  pleuritis  with  pneumothorax.  Circumscribed  pleuritis 
will  claim  some  consideration.  This  chapter  will  be  devoted  to  these  affec- 
tions, including  a  brief  account  of  pneumothorax  without  pleuritis,  and  of 
hydrothorax. 

Chronic  Pleuritis.^ 

Anatomical  Characters. — The  anatomical  characters  in  simple  chronic 
or  sero-fibrinous  pleuritis  are  essentially  the  same  as  in  the  acute  form.  The 
pleural  cavity  contains  serum  and  fibrin  in  variable  relative  proportions,  but 
as  a  rule  the  (juantity  of  fibrin  is  less  and  the  accumulation  of  liquid  greater 
than  in  acutp  pleuritis.     Effusion  frequently  takes  place  to  such  an  extent 
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that  the  affected  side  is  more  or  less  dilated.     The  lung  is  then  compressed 

into  a  small  solid  mass,  usually  situated  at  the  upper  and  posterior  part ;  the 

thoracic  walls  are  expanded  in  every  direction ;   the  intercostal  spaces  are 

pu-ihed  out  to  a  level  with  the  ribs  or  even  beyond  this  level,  and  show  no 

depression    with    the  act  of  inspiration ;  the  diaphragm  may  be  depressed, 

pushing  downward  the  abdominal  organs  situated  in  proximity  to  it — namely, 

the  !«tomach,  spleen,  and  liver ;  the  lateral  pressure  may  be  sufficient  to  move 

the  heart  from  it«  normal  situation,  and,  if  the  effusion  be  in  the  left  side,  the 

hean  may  be  carried  quite  into  the  space  belonging  to  the  right  side  of  the 

chest. 

The  dilatation  decreases  as  absorption  of  the  liquid  takes  place,  and  con- 
traction of  the  affected  side  succeeds.  The  latter  arises  from  the  fact  that 
compressed  lung  does  not  readily  resume  its  former  volume  when  the  pressure 
of  the  liquid  is  removed,  in  consequence  of  the  layers  of  fibrin  with  which  it 
i«  more  or  less  invested,  and  sometimes  because  pleuritic  adhesions  have 
already  taken  place.  Other  things  being  equal,  the  extent  of  contraction  is 
Id  proportion  to  the  amount  of  the  previous  dilatation  and  its  duration. 
Usually,  the  dimensions  of  the  affected  side  in  every  direction  are  lessened, 
the  shoulder  is  lowered,  and  lateral  spinal  curvature  is  likely  to  ensue.  In 
^me  ca.<es  in  which  the  lung  expands  to  a  certain  point  and  becomes  fixed 
bv  permanent  adhesions  at  that  point,  the  removal  of  the  liquid  below  leads 
to  a  deep  depression ;  the  chest  presents  an  appearance  as  if  the  lower  ribs 
had  been  crushed  inward.  The  contraction  succeeding  a  large  effusion  is 
generally  permanent.  It  becomes  less  marked  after  several  months  or  years 
in  s>me  cases,  and  if  the  patient  be  young  it  may  in  the  progress  of  time 
nearly  disappear.  In  a  patient  who  had  chronic  pleuritis  with  very  large 
effuj*ion  ai  the  age  of  seventeen  years,  followed  by  great  contraction,  I  found, 
ten  years  afterward,  the  two  sides  presenting  only  a  slight  disparity.  The 
formation  of  new  connective  tissue  in  the  shape  of  fibrous  thickening  of  the 
pleural  membrane  and  of  bands  of  adhesion  between  the  pleural  surfaces  is 
mure  extensive  after  chronic  pleuritis  than  after  the  acute  form. 

Clinical  History. — Chronic  pleuritis,  in  the  great  majority  of  cases,  is 
a  subacute  affection  from  the  first.  Occasionally  it  follows  the  acute  form  of 
the  disease.  The  chronic  is  a  more  frequent  affection  than  the  acute — a  fact 
•^hich  shows  that  the  latter  does  not  usually  precede  the  former,  as  has  been 
stated  by  some  authors.  Of  35  recorded  cases  which  I  analyzed  with  refer- 
ence to  this  point  many  years  ago,  the  inflammation  was  subacute  from  the 
fir^t  in  20.  The  left  side  is  affected  oftener  than  the  right,  as  in  acute  pleu- 
ritis. Of  42  cases,  the  left  side  was  affected  in  23.  Of  78  cases  analyzed 
by  Blakiston,  the  left  side  was  affected  in  58. 

This  variety  of  pleuritis  is  often  developed  imperceptibly,  and,  as  far  as  the 
symptoms  are  concerned,  it  may  be  one  of  the  most  insidious  and  latent  of 
diseases.  It  is  often  overlooked  by  those  who  do  not  employ  the  physical 
methods  of  examination.  Its  development  is  not,  as  in  the  vast  majority  of 
cases  of  acute  pleuritis,  characterized  by  pain.  Pain  is  often  either  wanting 
or  so  slight  as  scarcely  to  attract  attention.  In  some  cases,  however,  the  pain 
is  moderate  or  considerable,  but  falling  much  short  of  that  intensity  which 
belongs  to  the  acute  affection.  Tenderness  over  the  chest  is  slight  or  mod- 
erate, and  may  be  wanting. 

C«»ugh  and  expectoration  are  frequently  wanting,  and  are  rarely  prominent 
•ymfaom.**.  The  cough,  if  present,  is  dry,  short,  hacking,  and  the  matter  of 
exj»ectoration  consists  of  mucus,  transparent  or  slightly  opaque.  If  there 
be  considerable  expectoration  and  the  matter  expectorated  be  muco-purulent, 
either  bronchitis  coexists  or  the  pleuritis  is  associated  with  ])hthisis. 
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The  frequency  of  the  respirations  is  increased,  assuming  the  pleuritis  to  be 
accompanied  by  a  large  efiusion  of  liquid.  The  increase,  however,  may  be 
moderate  while  the  patient  is  at  rest,  but  it  becomes  marked  on  exercise. 
Deficiency  of  breath  is  also  shown  by  inability  to  speak  with  a  sustained 
expiration,  the  speech  being  interrupted  at  short  intervals  for  a  fresh  inspi- 
ration. Dyspnoea  is  rarely  present  except  on  exercise.  Here,  as  in  acute 
pleuritis,  the  embarrassment  of  breathing  depends  much  on  the  rapidity  with 
which  the  effusion  takes  place.  The  suppression  of  the  respiratory  function 
of  an  entire  lung  in  this  affection,  if  it  be  slowly  induced,  does  not  usually 
occasion  lividity  of  the  face  or  prolabia. 

The  pulse  is  generally  more  or  less  accelerated,  ranging  from  80  to  120  per 
minute.  It  is  small  and  compressible.  There  is,  however,  considerable  vari- 
ation in  different  cases  as  regards  these  characters  of  the  pulse.  The  surface 
of  the  body  frequently  presents  more  or  less  capillary  congestion.  Sweating 
is  apt  to  occur,  especially  during  the  night,  and  may  be  profuse  without  having 
been  preceded  by  a  chill  or  febrile  movement.  Irregular,  slight  chills,  how- 
ever, are  not  unusual,  leading  sometimes  to  the  error  of  supposing  the  disease 
to  be  malarial. 

The  appetite  is  sometimes  notably  impaired,  but  sometimes  it  is  preserved 
and  the  digestion  continues  good.  Diarrhoea  occurs  in  some  cases.  Generally, 
the  countenance  is  pallid,  denoting  ansemia,  but  this  is  not  true  of  all  cases, 
and  a  healthy  aspect  is  sometimes  maintained.  Emaciation  is  not  usually 
marked,  except  when  the  disease  is  associated  with  phthisis.  The  strength 
is  often  retained  in  a  remarkable  degree.  Patients  usually  do  not  take  to 
the  bed,  and  they  may  be  able  to  be  up  and  out  of  doors  even  with  one  side 
of  the  chest  filled  with  liquid.  I  have  known  repeatedly  persons  in  this  con- 
dition to  continue  pursuits  which  required  active  muscular  exertion. 

This  sketch  of  the  symptomatology  applies,  of  course,  to  cases  of  chronic 
pleuritis  not  associated  with  other  affections  furnishing  symptoms  which  are 
combined  with  those  belonging  to  the  disease  under  consideration.  It  may 
be  associated  with  phthisis.  The  coexistence  of  the  latter  affection  renders 
cough  more  prominent,  and  gives  rise  to  a  more  or  less  abundant  expectora- 
tion. Emaciation  and  muscular  feebleness  are  also  more  marked.  Pericar- 
ditis coexists  in  a  small  proportion  of  cases.  With  this  complication  the 
circulation  is  more  disturbed,  there  is  more  suffering  from  dyspnoea,  and  the 
symptoms  in  general  denote  greater  gravity  of  disease.  The  affection  may 
be  developed  in  the  course  of  either  acute  or  chronic  disease  of  the  kidneys ; 
under  these  circumstances  general  dropsy  may  be  present,  emaciation  and 
feebleness  are  greater,  and  the  tendency  to  asthenia  is  more  apparent.  In 
like  manner,  other  affections  which  may  be  associated  modify  and  add  to  the 
symptoms  pertaining  to  the  pleuritic  inflammation. 

The  duration  is  variable,  but  the  career  rarely  ends  until  after  several  weeks, 
and  generally  it  extends  over  several  months.  As  regards  stages,  when  acute 
pleuritis  has  not  preceded,  cases  do  not  come  under  observation  until  more  or 
less  effusion  has  taken  place,  and,  it  may  be,  not  until  the  pleural  sac  is  filled 
with  liquid.  It  suffices  to  consider  the  career  of  the  disease  as  consisting 
of  two  stages — one  embracing  the  period  during  which  the  liquid  either  is 
accumulating  or  remains  stationary,  and  the  other  embracing  the  period 
during  which  absorption  of  the  liquid  is  going  on.  AHer  absorption  has 
made  a  certain  amount  of  progress  the  patient  may  be  regarded  as  conva- 
lescent. 

Pathological  Character. — Simple  chronic  sero-fibrinous  pleuritis  is  a 
subacute  inflammation,  differing  from  the  acute  form  of  the  disease  only  in 
a  lesser  degree  of  the  inflammatory  condition.     The  inflammation  has  no 
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special   character,  but  is  of  a  low  grade  of  intensity,  with  a  tendency  to 
continuance  for  an  indefinite  period. 

Causation. — [The  belief  is  universal  that  pleurisy  may  arise  from  exposure 
to  cold  and  dampness,  and  is  supported  by  the  fact  that  it  is  most  prevalent 
during  the  inclement  seasons,  the  winter  and  spring.    Large  statistics  compiled 
by  von  Ziemssen '  show  that  the  largest  number  of  cases  occur  in  January, 
the   smallest  in  October.     It  is  scarcely  necessary  to  add  that  the  causal 
relation   between  cold  and  pleurisy  is  indirect.     This  is  proved  by  the  fact 
that   one  individual  exposed  to  cold  may  develop  bronchitis ;  another,  artic- 
ular rheumatism  ;  a  third,  nephritis ;  and  a  fourth,  pleurisy.     Cold,  exposure, 
fatigue,  and  privation  act  merely  by  reducing  the  powers  of  resistance  to  the 
specific  causes  of  disease,  and  it  is  in  the  same  indirect  manner  that  pleurisy 
Li  caused  by  blows  and  wounds. — H.]     It  occurs  occasionally  during  the 
course  of  affections  of  the  kidneys.     In  many  cases  it  proceeds  from  internal 
causes  which  are  not  understood,  and  it  is  then  said  to  be  spontaneous.     In 
a  &mall  proportion  of  cases  the  chronic  follows  the  acute  disease.     In  much 
the  larger  proportion  the  inflammation  is  subacute  from  the  first. 

An  important  point  of  inquiry  relates  to  its  pathological  relations  to 
phthisis.  According  to  some  authors,  it  is  generally  consecutive  to  and 
dependent  upon  a  phthisical  affection.  There  has  been  no  evidence  of  this 
in  a  large  majority  of  the  cases  which  have  come  under  my  observation.  Of 
42  cases  analyzed  several  years  ago,  the  evidence  of  coexisting  phthisis  was 
present  in  only  3,  and  of  a  large  number  of  cases  which  I  have  since  observed 
I  am  sure  that  the  two  affections  have  been  associated  in  but  a  small  propor- 
tion. As.  however,  the  occurrence  of  pleuritic  effusion  retards  and  contrib- 
utes to  the  arrest  of  the  progress  of  phthisis,  the  association  of  the  two 
affections  may  sometimes  exist  without  being  apparent. 

[It  must  be  admitted  also  that,  from  our  present  bacteriological  standpoint, 
the  presence  or  absence  of  tuberculosis  cannot  be  decided  upon  by  a  study  of 
the  physical  signs  alone.  A  pleural  effusion  cannot  be  declared  non-tubercu- 
lar until  culture  experiments  and  microscopic  examination  have  yielded  none 
but  negative  results  so  far  as  the  bacillus  tuberculosis  is  concerned.  The  fact 
that  a  patient  recovers  from  a  pleurisy  does  not  necessarily  indicate  that  it 
»  non -tubercular,  for  tubercular  processes  in  serous  membranes,  such  as  the 
peritoneum  and  pleura,  are  often  remarkably  benign. 

An  important  practical  contribution  to  this  subject  was  recently  made  by  Dr. 
Vincent  Y.  Bowditch  of  Boston,  who  investigated  the  results  of  the  cases  of  pleu- 
risy occurring  in  his  father*8  practice  from  1849  to  1879.  He  obtained  satisfac- 
tory records  of  90  cases,  which,  without  entering  into  minute  details,  may  be 
summed  up  in  the  concluding  words  of  his  paper :  "The  results  of  this  inves- 
tigation show  us  at  least,  first,  that  whether  we  can  prove  absolutely  by  such 
statistics  that  all  pleurisies  are  tubercular  or  not,  yet  a  large  percentage  of 
the5»e  patients  who  were  afllicted  with  pleurisy,  often  in  apparently  chronic 
forms,  recovered  their  health  and  have  never  had  any  recurrence  of  the 
ori^nal  trouble  nor  development  of  subsequent  pulmonary  or  otherwise 
tubercular  trouble ;  second,  that  while  undoubtedly  there  are  many  cases  in 
which  an  attack  of  pleurisy  is  followed  within  a  comparatively  short  space 
of  time  by  pulmonary  trouble — and  therefore  special  care  should  be  taken 
of  the  patient  during  convalescence  from  the  former  disease — yet  we  are  not 
justified  in  giving  such  gloomy  prognosis  as  we  should  be  inclined  by  accept- 
bp  the  extreme  views  held  by  Landouzy  and  his  followers." — H.] 

Chronic  as  well  as  acute  pleuritis  occurs  rarely  in  infancy.     It  is  not  of 
>  Klinische  Vortrdge,  1889. 
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infrequent  occurrence  in  chil(lho4>d  and  early  life,  but  it  is  most  frequent 
between  puberty  and  middle  life.     It  is  of  rare  occurrence  in  the  aged. 

Progx08I8. — Simple  ch^nic  pleuritis,  not  associated  with  phthisis  or 
complicated  with  any  serious  affection,  and  occurring  in  a  healthy  subject, 
tends  to  recoTcry.  A  fatal  result  may  take  place  in  consequence  of  a  rapid 
and  large  accumulation  of  liquid,  but  instances  of  this  are  exceedingly  rare. 
If  death  occur,  it  is  generally  from  associated  affections  or  complications. 

Recovery  takes  place,  leaving  the  affected  side  more  or  less  contracted,  and 
sometimes  the  contraction  is  so  marked  as,  in  connection  with  the  lateral  cur- 
vature of  the  spine  which  it  occasions,  to  produce  a  considerable  and  perma- 
nent deformity.  In  general,  however,  the  contraction  which  follows  is  attended 
with  little  or  no  inconvenience,  and  is  not  observed  unless  the  chest  be  denuded 
and  the  two  sides  compared. 

A  permanent  dislocation  of  the  heart  to  the  right  side  of  the  sternum  is 
sometimes  an  effect  of  the  removal  of  a  large  collection  of  liquid  from  the 
right  pleural  sac ;  and  in  some  cases  of  pleuritis  with  large  effusion  in  the 
left  side  the  heart,  which  was  dislocated  by  the  lateral  pressure  of  the  liquid, 
is  found  on  the  right  side  of  the  sternum  after  recovery  from  the  pleuritis, 
adhesions  having  taken  place  which  prevent  it  from  returning  to  the  left  side 
after  the  liquid  is  removed. 

Phthisis  becomes  manifest  sooner  or  later  after  recovery  in  a  certain  pro- 
portion of  cases.  In  .some  of  the  cases  in  which  this  disease  appears  to  be  a 
sefjuel  it  may  have  existed  prior  to  the  pleuritis  and  have  undergone  arrest. 
The  proportion  of  cases  in  which  phthisis  follows  is  not  sufficiently  large  to 
show  a  predisposition  to  this  disease  derived  from  the  pleuritis.  Tlie  opinion, 
frequently  and  perhaps  commonly  entertained,  that  chronic  pleuritis,  when  it 
does  not  supervene  on  a  phthisical  affection,  predisposes  strongly  to  the  occur- 
rence of  the  latter,  I  believe  to  be  incorrect.  This  belief  is  based  on  my  own 
experience.  It  is  sustained  by  statistics  communicated  many  years  since  by 
Blaki.<ton.*  Of  53  cases  observed  by  that  author,  the  patients  remaining  • 
under  observation  for  several  years  after  recovery,  not  one  became  affected 
with  pulmonary  tuberculosis.  This  result  is  striking,  for  it  might  be  expected 
that  out  of  so  large  a  number  of  cases  of  any  disease,  occurring,  as  does  pleu- 
ritis, for  the  most  part  at  an  early  age,  a  certain  proportion  would  be  likely 
in  the  course  of  several  years  to  become  phthisical.  In  estimating  the  influ- 
ence of  this  or  any  disease  in  determining  the  subsequent  development  of 
phthisis,  the  liability  to  the  latter,  irrespective  of  antecedent  affections,  is 
of  course  to  be  taken  into  account. 

The  idea  that  chronic  pleuritis  affecting  the  right  side  of  the  chest  denotes 
phthi.^is  has  been  disproved  by  statistics  reported  by  Bowditch.' 

The  mortality  from  chronic  pleuritis.  even  without  regard  to  associated 
affections  and  complications,  is  not  great.  The  rate  of  mortality  probably 
does  not  exceed  that  which  several  years  ago  I  deduced  from  my  recorded 
cases — namely,  17  per  cent. 

Recovery  is  understood  to  imply  the  removal,  by  absorption,  of  the  effusion. 
The  disease,  however,  may  terminate  in  another  way,  leaving  no  local  symp- 
toms, the  patient  regaining  good  health.  This  consists  in  the  affected  side 
of  the  chest  remaining  permanently  filled  with  li(juid.  The  following  case, 
illustrative  of  this  termination,  came  under  my  observation  in  the  Charity 
Hospital  of  New  Orleans  in  18U1  : 

The  patient,  a  man  aged  about  forty-five,  stated  that  he  had  been  ill  and 
confined  to  the  bed  for  four  days,  having  previously  been  in  good  health. 

*  Practicfd  Obi^rratiom  on  Certain  I>ii*eaAfn  of  the  (Vient,  etr,^  Amer.  ed.,  1848. 
'  American  Journal  of  the  Medical  Scienceiif  January,  1863. 
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In  answer  to  inqairies  suggested  by  the  marks  of  cupping  on  the  left  side,  he 
stated  that  he  had  had  pleurisy  several  years  before.     The  left  side  was  dilated, 
everywhere   flat   on    percussion,  and    the    respiratory    murmur   suppressed. 
Death   occurred  on  the  third  day  after  his  admission,  and  my  notes  do  not 
contain  data  showing  the  probable  cause  of  death.     The  man  presented  a 
robust  appearance,  and  declared  that  he  was  quite  well  when  seized  with 
illner^s  four  days  before  his  admission.     His  habits  were  intemperate.     On 
examination  of  the  chest  after  death,  the  left  pleural  sac  was  found  to  be  so 
resisting  that  it  was  removed  entire  and  brought  to  the  college.     The  sac  was 
then   opened  with  some  difficulty,  and  a  large  amount  of  turbid  liquid,  esti- 
mated to  be  two  gallons,  removed.     After  the  liquid  had  escaped,  the  pleural 
sac  was  sufficiently  rigid  to  retain  the  shape  which  it  had  before  being  opened. 
A  calcified  fibrous  tissue,  from  one-eighth  to  one-quarter  of  an  inch  in  thick- 
0€r:*,<.  lined  the  entire  pleura.     The  parietal  portion  of  the  membrane  could 
in  $ome  places  be  stripped  from  this  calcified  tissue.     Calcareous  matter  was 
abundantly  deposited  in  the  latter.     The  lung  was  compressed  into  a  solid, 
small  mass  which  resisted  efforts  at  insufilation. 

Another  case,  illustrative  of  a  similar  permanency  of  effusion,  came  under 
my  obs^ervation  in  private  practice.  A  lawyer,  aged  about  thirty,  had  an 
attack  of  pleuritis,  which  confined  him  for  some  time  to  the  bed,  nine  years 
befiire  my  first  examination,  in  1861.  Five  years  afterward  he  was  in  excellent 
health,  being  entirely  free  from  any  pulmonary  symptoms  except  deficiency 
of  breath  on  exercise.  Flatness  on  percussion  existed  over  the  whole  of 
the  lef^  side,  with  suppression  of  respiratory  sound  and  vocal  resonance, 
except  %t  the  summit,  where  bronchial  respiration  and  bronchophony  existed. 
These  signs  were  considered  as  denoting  liquid  in  sufficient  quantity  to  fill 
the  pleural  sac  and  compress  the  lung  into  a  solid  mass.  The  patient  stated 
ihat  he  had  been  repeatedly  examined  since  the  attack  of  pleuritis  nine  years 
before,  and  there  had  been  no  change  in  the  condition  of  the  chest  since  his 
apparent  recovery  from  that  disease. 

5 Sudden  death  is  a  possible  event  in  cases  of  pleurisy  with  large  effusion, 
may  be  due  to  torsion  of  the  inferior  vena  cava  at  the  point  where  it 
traverses  the  central  tendon  of  the  diaphragm.  Bartels  considers  this  a  not 
uncommon  accident.  It  is  due  to  the  traction  exerted  upon  the  vein  by  the 
displaced  heart,  and  can  scarcely  occur  except  in  cases  of  left-sided  effu- 
sion.— H.j 

Diagnosis. — Owing  to  the  latency  of  chronic  pleuritis  as  regards  the  sub- 
jective symptoms  in  many  cases,  the  existence  of  intrathoracic  disease  is 
often  overlooked  by  those  who  do  not  employ  physical  exploration.  Of  the 
cabled  which  have  come  under  my  observation,  in  not  a  few  the  patients  have 
been  supposed  to  have  either  dyspepsia,  irregular  malarial  fever,  hepatic  trou- 
ble, or  some  ailment  not  connected  with  the  chest.  If  the  symptoms  point 
to  the  existence  of  intrathoracic  disease,  patients  are  often  supposed  to  be 
phthisical,  and  the  cough,  deficiency  of  breath,  night  perspirations,  etc. 
rationally  favor  such  a  conclusion.  A  positive  diagnosis  can  hardly  be  made 
without  the  aid  of  physical  signs. 

The  signs  on  which,  taken  in  connection  with  the  history  and  symptoms, 
the  diagnosis  may  be  based  are  those  denoting  pleuritic  effusion.  The  signs 
of  eflFusion  are  the  same  in  chronic  as  in  acute  pleuritis,  and  need  not  be 
again  stated  ;  but  in  chronic  more  fretjuently  than  in  acute  pleuritis  the 
accumulation  of  liquid  is  so  large  as  to  occasion  more  or  less  dilatation  of 
the  aflFectcd  side,  and  then  are  superadded  signs  obtained  by  inspection  and 
palpation,  notice  of  which  was  deferred  in  treating  of  the   acute  disease. 

Dilatation  of  the  affected  side  by  liquid  is  apparent  to  the  eye,  and  may 
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be  ascertained  by  mensuration  either  with  graduated  tape  or  calipers.  The 
intercostal  spaces  are  pushed  out  to  a  level  with  the  ribs,  and  may  be  bulg- 
ing. The  side  is  motionless  or  nearly  so  in  the  acts  of  respiration,  the 
movements  of  the  opposite  side  being  exaggerated.  By  applying  the  fingers 
within  the  intercostal  spaces,  and  making  peripheral  and  diametrical  percus- 
sion, a  sense  of  fluctuation  is  sometimes  obtained.  The  heart  is  moved  from 
its  normal  situation,  as  ascertained  either  by  palpation  or  auscultation.  If 
the  effusion  be  in  the  left  side,  the  apex-beat  and  the  maximum  intensity  of 
the  heart-sounds  are  on  the  right  side  of  the  sternum,  and  they  are  carried 
toward  the  left  lateral  portion  of  the  chest  if  the  effusion  be  in  the  right  side. 
[Another  valuable  sign  of  large  left-sided  effusion  is  a  diminution  or  oblitera- 
tion of  the  '*  semilunar  space  of  Traube."  On  the  left  side,  anteriorly  and 
below,  there  exists,  in  health,  an  area  of  tympany  having  the  shape  of  a  half 
moon  with  its  convexity  upward.  It  corresponds  to  the  splenic  end  of  the 
stomach,  and  in  cases  of  copious  left-sided  effusion  is  replaced  in  pig-t  or 
altogether  by  dulness  on  percussion.  From  the  fact  that  Traube  was  the 
first  to  emphasize  the  diagnostic  importance  of  this  tympanitic  region,  it  is 
known  as  the  '*  semilunar  space  of  Traube.'* — H.]  The  diaphragm  is 
depressed,  pushing  downward  the  abdominal  organs  in  contact  with  it. 
The  addition  of  these  signs  renders  the  diagnosis  of  pleuritic  effusion  still 
more  complete  and  positive  than  the  signs  which  denote  the  presence  of 
liquid  without  dilatation. 

The  presence  of  liquid  is  demonstrated  by  the  introduction  of  a  small 
exploring  trocar,  previously  disinfected.  A  hypodermic  syringe,  the  needle 
being  sufficiently  strong  to  obviate  danger  of  its  being  broken  off  and^remain- 
ing  in  the  chest,  answers  for  the  exploratory  puncture,  or  a  small  aspirating 
needle  may  be  used.  This  should  be  resorted  to  in  all  cases,  both  of  acute 
and  of  the  different  varieties  of  chronic  pleuritis,  in  order  to  ascertain  the 
character  as  well  as  the  presence  of  liquid.  With  as  well  as  without  this 
exploration  there  is  one  liability  to  error  in  diagnosis — namely,  carcinomatous 
or  sarcomatous  infiltration  of  an  entire  lung,  which  may  cause  an  enlargement 
of  its  volume,  and,  a  certain  amount  of  pleuritic  efiiision  coexisting,  the  signs 
may  seem  to  denote  simply  chronic  pleuritis.  An  exploratory  puncture  demon- 
strates the  presence  of  liquid.  The  diagnosis  can  then  be  settled  only  by 
aspiration.  Removing  the  liquid,  the  affected  side  remains  enlarged ;  the 
needle  or  trocar  even  passes  into  a  solid  mass,  as  shown  by  its  remaining 
fixed ;  that  is,  the  point  not  movable  while  in  the  chest. 

A  sanguinolent  effusion,  if  scorbutus  be  excluded,  renders  the  coexistence 
of  phthisis  probable. 

During  the  stage  of  absorption  the  signs  show  the  progressive  diminution 
of  liquid  until  the  quantity  is  no  longer  sufficient  to  occasion  dilatation,  and 
from  this  point  the  continued  decrease  in  quantity  is  ascertained  as  in  acute 
pleuritis.  The  contraction  of  the  affected  side  which  follows  chronic  pleuritis 
is  more  marked  than  that  succeeding  the  acute  affection. 

Treatment. — The  main  objects  of  treatment  in  simple  chronic  pleuritis 
are  twofold — namely, y?V»/,  to  effect  the  removal  of  the  effused  liquid;  and 
fiecond,  to  develop  and  sustain  the  powers  of  the  system.  For  the  first  object 
the  measures  which  may  be  employed  are  the  same  as  in  the  second  and  the 
third  stage  of  acute  pleuritis,  consisting  of  the  milder  hydragogues.  diuretics, 
small  blisters  applied  in  succession  over  different  portions  of  the  affected  side, 
and  the  use  of  iodine  internally  and  externally.  Bloodletting,  general  or  local, 
is  never  indicated  in  chronic  pleuritis. 

In  pursuing  measures  with  reference  to  the  first  object,  the  second  is  not  to 
be  overlooked  or  neglected.     Cases  are  often  injudiciously  treated  in  conse- 
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quence  of  the  attention  being  too  much  engrossed  with  the  measures  to  pro- 
mote absorption ;  and  these  measures  will  do  harm  if  continued  too  long  or 
pushed  too  far.  Ader  a  certain  amount  of  effect  has  been  produced,  if  these 
measures  cease  to  be  further  effective,  they  should  be  discontinued,  at  least 
for  a  time;  nor  should  they  be  persisted  in  if  they  fail  to  have  any  effect. 
Harm  is  produced  by  their  injudicious  employment  in  proportion  as  they 
debilitate. 

The  second  object  calls  for  tonic  remedies,  nutritious  alimentation,  the 
moderate  use  of  alcoholic  stimulants,  and  gentle  exercise  out  of  doors.  These 
measures  are  always  important,  and  they  are  pre-eminently  so  if  from  asso- 
ciated affections,  complications,  or  the  general  condition  of  the  patient  the 
powers  of  the  system  be  notably  lowered.  I  have  repeatedly  seen  a  marked 
change  for  the  better  occur  at  once,  followed  by  progressive  improvement  in 
all  respects,  on  the  discontinuance  of  measures  having  reference  to  the  absorp- 
tion of  liquid,  and  the  substitution  of  measures  for  building  up  the  system. 
Hygienic  measures — namely,  nutritious  diet  and  exercise  in  the  open  air 
under  proper  restrictions — are  especially  important. 

A  mode  of  effecting  the  first  object — namely,  the  removal  of  the  liquid — 
requires  distinct  consideration.  Reference  is  now  had  to  the  operation  of 
piiracenteaU  or  thitracentesix.  The  propriety  of  puncturing  the  chest  when 
the  accumulation  of  liquid  is  sufficient  to  place  the  patient  in  imminent  dan- 
ger is  unquestionable.  But  it  is  a  question  whether  it  be  not  advisable  to 
puncture  although  the  patient  be  not  in  great  distress  or  danger.  It  is 
clearly  an  object  to  get  rid  of  the  liquid,  and  the  point  is  whether  it  be 
better  to  resort  to  the  direct  mode — that  is,  to  puncture  and  withdraw  it — or 
to  endeavor  to  effect  the  object  indirectly  by  purgatives,  diuretics,  etc. 

Formerly,  this  operation  was  performed  only  as  a  dernia-  ressort,  when  little 
was  to  be  expected  from  any  measure.  It  was  deferred  as  long  as  possible, 
sometimes  on  account  of  doubt  as  to  the  diagnosis,  and  because  the  perfora- 
tion and  introduction  of  air  involves  danger  of  an  increase  of  the  inflamma- 
tion. A  considerable  opening  was  necessary  in  order  to  give  free  exit  to  the 
liquid,  and  it  was  difficult  to  prevent  air  from  entering  the  pleural  cavity. 
Objection  to  the  operation  on  the  score  of  diagnosis  is  now  removed  by  our 
pre^tent  knowledge  of  physical  signs.  Moreover,  the  operation  was  divested 
of  all  severity,  and  the  liability  to  the  introduction  of  air  provided  against, 
bv  the  application  of  suction  in  1850.  The  introduction  of  air,  aside  from 
the  entrance  of  organisms  giving  rise  to  putrefactive  changes,  is  objection- 
able, because  its  presence  is  an  obstacle  to  the  full  expansion  of  the  lung 
after  the  liquid  is  removed.  Its  introduction  is  prevented  by  the  em- 
ployment of  a  suction  force  in  withdrawing  the  liquid.  The  operation  is 
rendered  trivial,  because  with  suction  a  small  exploring  trocar  suffices  to 
make  the  puncture,  which  causes  very  little  pain  and  closes  as  soon  as 
the  canula  is  removed. 

The  credit  of  the  introduction  of  the  practice  of  withdrawing  the  liquid 
through  a  small  canula  by  means  of  suction — or,  as  it  is  now  called,  aspira- 
tion— is  due  to  Bowditch.  He  operated  in  this  way  250  times  on  154  per- 
sons in  the  course  of  twenty  years.  In  no  instance  was  any  permanent 
injury  referable  to  the  operation.  It  was  in  some  cases  repeated  several 
time:<  during  the  progress  of  the  disease.  In  a  considerable  proportion  of 
cases  recovery  appeared  to  be  attributable  to  the  operation.  Immediate  and 
great  relief  was  obtained  in  cases  which  ultimately  proved  fatal.  Bowditch 
!ia-i  Wen  led  by  his  experience  to  operate  in  all  cases  in  which  the  quantity 
of  liquid  Induces  either  permanent  or  occasional  dysjjnoea  of  a  severe  charac- 
ter, and  in  all  cases  in  which  the  pleural  cavity  is  filled,  if,  after  a  reasonable 
amount  of  general  treatment,  the  liquid  do  not  diminish. 
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My  own  experience  in  the  practice  of  the  operation  has  been  considerable, 
and  I  can  testify  in  behalf  of  its  innocuousness,  the  relief  which  it  affords, 
and  its  value  as  a  means  of  reselling  in  some  instances  patients  from  a  con- 
dition of  imminent  danger  to  life.  The  conclusions  of  Bowditch,  as  just  stated, 
are  not  only  sustained  by  his  large  experience,  and  at  the  present  time  by  the 
experience  of  many  others,  but  they  are  consonant  with  common  sense.  If, 
by  an  operation  trivial  with  respect  to  pain  or  any  evil  eflfects,  and  easily  per- 
formed, the  effusion  may  be  withdrawn  at  pleasure,  this  mode  is  certainly  to 
be  preferred  to  measures  which  are  indirect,  not  very  reliable,  requiring  con- 
siderable time,  and  producing  more  or  less  disturbance  and  debility  of  the 
system.  An  important  advantage  of  the  operation  is,  the  li<(uid  being 
removed  before  the  lung  has  been  subjected  to  long  pressure  and  has  become 
adherent  by  dense  layers  of  fibrin  or  perhaps  organized  tissue,  the  expansion 
takes  place  more  fully  and  is  followed  by  less  deformity  of  the  chest  from 
contraction  of  the  affected  side.  It  is  a  noteworthy  fact  that  directly  after 
the  operation  the  temperature  declines  and  may  fall  to  the  normal  standard. 

Thoracentesis  by  means  of  a  small  trocar  with  the  aid  of  suction,  the 
puncture  made  at  a  convenient  point  either  behind,  laterally,  or  in  front,  is 
admissible  whenever  the  pleural  cavity  remains  filled  with  liquid  after  a  brief 
trial  of  the  measures  designed  to  promote  absorption ;  and  the  operation 
should  not  be  delayed  whenever  the  accumulation  of  liquid  is  sufficient  to 
involve  danger  or  distressing  dyspnoea. 

For  many  years,  in  place  of  the  suction-pump  employed  by  Bowditch,  1 
have  used  a  simpler  apparatus — namely,  a  small  trocar  and  a  canula  fitted  to 
screw  upon  the  flexible  suction-tube  of  Davidson's  syringe.  The  canula  should 
be  provided  with  a  stopcock.  The  trocar  and  canula  being  introduced  into 
the  chest,  the  trocar  is  withdrawn  and  the  canula  attached  to  the  syringe ; 
the  liquid  is  then  removed  by  means  of  the  expansion  of  the  India-rubber 
bulb  after  its  compression  with  the  hand.  I  have  used  this  apparatus  in  many 
cases  with  satisfactory  results.  It  has  also  been  used  with  success  by  many 
others.  After  a  certain  quantity  of  liquid  has  been  withdrawn,  the  patient 
often  is  seized  with  cough  and  experiences  a  distressing  sense  of  constriction 
in  the  chest.  These  symptoms  probably  arise  from  the  atmospheric  pressure 
upon  the  thoracic  wall  and  from  the  disruption  of  the  pleural  surfaces,  united 
by  fibrin,  by  the  expansion  of  the  compressed  lung.  They  may  also  be  in 
part  due  to  the  suction  force  exerted  laterally  upon  the  lung  of  the  healthy 
side.  They  may  be  delayed,  and  sometimes  avoided,  by  withdrawing  the 
liquid  very  slowly,  thus  allowing  time  for  the  expansion  of  the  compressed 
lung  and  the  gradual  accommodation  of  the  parts  to  fill  the  vacuum  occasioned 
by  the  removal  of  the  liquid.  When  these  symptoms  occur  the  further 
removal  of  liquid  should  be  postponed  for  another  operation.  As  regards 
the  quantity  removed  at  one  operation,  much  will  be  gained  by  following  the 
injunction  to  withdraw  the  liquid  slowly,  especially  when  the  patient  begins 
to  cough  and  complain  of  constriction.  The  advantage  of  my  apparatus  over 
the  suction-pump  is  its  greater  8inij)licity,  the  ease  with  which  it  is  managed, 
and  a  less  liability  to  get  out  of  order. 

More  recently  an  instrument  for  aspiration-^r  aspirator,  as  it  is  called— 
constructed  on  a  different  plan,  was  introduced  by  Dieulafoy.  The  peculiarity 
of  Dieulafoy 's  aspirator  consists  in  first  producing  a  vacuum  in  a  glass 
receiver,  and  then  opening  a  communication  between  the  latter  and  a  canula 
or  hollow  needle  introduced  into  the  chest.  The  objections  to  the  instrument 
are — first,  being  complicated,  it  is  likely  to  get  out  of  order ;  and  second,  it  is 
expensive  as  compared  with  the  suction-pump,  and  especially  with  that  devised 
by  me.  A  little  appendage  has  been  added  to  the  canula  to  be  attached  to 
Davidson's  syringe,  so  that  it  may  be  in  an  instant  connected  with  the  latter. 
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It  is  easy  to  secure  more  expansive  force  than  is  obtained  by  the  ordinary 
syringe  used  for  enemata,  by  having  an  instrument  made  especially  for 
aspimtion,  with  a  larger  and  thicker  India-rubber  bulb. 

A  much  simpler  instrument  than  the  aspirator  of  Dieulafoy,  on  the  same 
principle,  is  a  glass  bottle  from  which,  by  an  arrangement  for  that  purpose, 
the  air  is  withdrawn  by  means  of  a  small  syringe,  and  the  communication 
"with  the  canula  within  the  chest  then  opened  through  a  tube  connecting  the 
latt-er  with  the  bottle.  This  kind  of  aspirator  is  as  efficient  as  the  more  costly 
one  of  Dieulafoy. 

I>ieulafoy*s  aspirators  are  provided  with  small  trocars  and  hollow  needles. 
The  latter  should  never  be  used  in  aspirating  the  chest.  The  sharp  needle- 
points are  liable  to  tear  the  lung  with  which  it  may  come  in  contact  after 
a  certain  quantity  of  liquid  has  been  withdrawn,  giving  rise  to  pneumo- 
thorax. 

[The  first  and  most  important  step  in  thoracentesis  is  disinfection  of  the 
skill  of  the  patient  at  the  site  of  puncture,  the  hands  of  the  operator,  and 
the  different  parts  of  the  aspirator.  This  is  best  accomplished  by  bathing 
them  successively  with  a  five  per  cent,  solution  of  carbolic  acid,  a  sublimate 
solution  (1  :  1000),  and  finally  with  alcohol. — H.] 

Failure  in  aspiration  may  be  caused  by  the  trocar  carrying  before  it  a  por- 
tion of  false  membrane  which  prevents  the  liquid  from  being  reached.  With 
a  view  to  obviate  this  difficulty,  the  trocar  should  be  pushed  with  a  certain 
ilesrree  of  quickness  and  force  into  the  chest.  Another  difficulty  is  the  plug- 
ging of  the  end  of  the  canula  with  floating  pieces  of  fibrin.  This  obstruction 
may  generally  be  removed  by  means  of  a  probe. 

Instances  have  been  reported  of  grave  symptoms,  and  even  death,  resulting 
fn»m  aspiration.  Tliey  have  been  most  frequently  reported  by  French  writers, 
who  affixed  to  the  condition  the  name  ejpecf oration  s^ro-albvmt'jieuse,  derived 
frr»m  one  of  the  most  prominent  symptoms.  The  condition  is  characterized 
by  dyspncea,  cough,  with  expectoration  of  frothy,  watery,  and  sometimes 
bliKMi-stained  liquid,  and  the  symptoms  of  collapse.  A  probable  explanation 
is  the  hyperaemia  which  follows  removal  of  pressure  from  the  capillaries  of 
the  compressed  lung,  these  capillaries  being  more  or  less  impaired  in  their 
nutrition  by  long-continued  pressure.  Recovery  is  common,  following  the 
administration  of  heart-stimulants.  I  believe  that  the  risk  is  almost  nil,  if 
the  fluid  be  withdrawn  slowly  and  aspiration  be  suspended  as  soon  as  cough 
or  dyspncea  is  produced.  But  even  if  this  statement  be  not  admitted,  the 
risk  is  too  .small  to  constitute  a  serious  objection  to  the  measure  if  it  be  indi- 
cated. I  may  add  that  during  the  past  twenty  years  aspiration  has  been  prac- 
tijied  almost  weekly  in  the  wards  of  Bellevue  Hospital,  and  I  have  not  heard 
of  a  single  instance  in  which  any  serious  consequences  have  resulted  from  it. 
i>nly  one  such  instance  has  come  within  my  cognizance  in  private  practice. 
In  this  instance  an  alarming  dyspnoea  followed  the  removal  of  a  large  quan- 
tity of  pus.  This  effect  was  temporary,  and  the  case  ended  in  recovery.  It 
is  pnibable  that  the  effect  in  that  instance  was  attributable  to  a  too  rapid 
withdrawal  of  the  liquid.  I  had  previously  withdrawn  a  large  quantity  of 
pu*  in  this  ca.se  without  any  unpleasant  symptoms. 

[It  is  rarely  advisable  to  remove- more  than  fifty  ounces  of  fluid  at  a  single 
operation,  but  no  stereotyped  rule  can  be  laid  down  with  reference  to  this 
matter.  I  have  removed  more  than  one  hundred  ounces  at  one  time  with 
none  but  favorable  results,  while,  on  the  other  hand,  I  have  been  compelled 
to  withdraw  the  canula,  on  account  of  violent  cough,  before  thirty  ounces 
had  escaped. 

It  is  impossible  to  withdraw  all  the  fluid  from  the  pleural  sac,  and  fortu- 
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nately  it  is  unnecessary,  because  its  absorption  often  goes  on  with  great 
rapidity  when  the  pleural  vessels  are  relieved  of  pressure. 

After  aspiration  the  attempts  to  promote  absorption  of  the  remaining  fluid 
by  means  of  counter-irritants,  purgatives,  diuretics,  and  diaphoretics  should 
be  renewed.  It  is  true  that  these  various  measures  may  have  been  pre- 
viously employed  in  vain,  but  experience  proves  that  they  may  accomplish 
at  one  stage  of  the  disease  what  they  have  failed  to  do  at  another. — H.] 

Empyenut—Pyothorax— Suppurative  Pleuritis. 

These  names  denote  a  form  of  pleuritis  characterized  by  the  accumulation 
of  a  purulent  liquid  in  the  pleural  cavity.  The  term  empyema  expresses  only 
the  existence  of  pus  without  indicating  its  situation.  Pyothorax  is  a  better 
name,  but  this  does  not  express  the  existence  of  pleuritic  inflammation. 
Suppurative  pleuritis  is  a  simple  title  suggested  as  more  fully  expressive 
of  the  affection. 

Suppurative  pleuritis  may  be  either  acute  or  subacute  at  the  beginning, 
but  it  becomes  chronic.  It  is  a  more  severe  form  of  inflammation  than  sero- 
fibrinous pleuritis.  At  the  beginning  the  inflammatory  products  may  be  the 
same  in  both  diseases,  but  in  suppurative  pleuritis  the  emigration  of  white 
blood-corpuscles  is  greater,  causing  the  fluid  in  the  pleural  cavity  to  acquire  a 
purulent  character.  Sometimes  the  fluid  is  thick,  creamy  pus,  but  usually  it 
is  thin  and  sero-purulent  or  fibrino-purulent.  There  is  less  fibrin  in  the  exu- 
dation than  in  sero-fibrinous  pleuritis,  suppurative  inflammation  checking  the 
production  of  fibrin.  The  pleural  membrane  itself  is  more  severely  affected 
than  in  acute  pleuritis.  It  is  thickened  and  converted  into  a  kind  of  gran- 
ulation-tissue, containing  leucocytes,  new  connective-tissue  cells,  and  new 
blood-vessels.  The  inflammation  may  even  extend  to  the  subpleural 
tissues. 

Suppurative  pleuritis.  at  least  in  the  great  majority  of  cases,  is  not  to  be 
regarded  as  an  intense  variety  of  ordinary  sero-fibrinous  pleuritis,  but  as  an 
inflammation  depending  upon  some  special  cause.  The  micro-organisms  which 
have  been  found  in  suppurative  inflammations  elsewhere  have  been  observed 
in  this  affection.  There  are  various  micro-organisms  capable  of  inducing  sup- 
puration, so  that  the  specific  infective  agent  is  not  the  same  in  all  cases.  It 
is  not  probable  that  sero-fibrinous  pleuritis  can  eventuate  in  suppurative  pleu- 
ritis without  the  addition  of  some  new  special  agent  of  infection.  The  inflam- 
mation has  generall}'  a  suppurative  character  from  the  first,  but  in  some  cases 
the  emigration  of  white  blood-corpuscles  is  for  some  time  insufficient  to  render 
the  exudation  distinctly  purulent. 

In  rare  in.stances  the  walls  of  the  pleural  cavity  become  gangrenous  and 
the  cavity  contains  a  brownish,  fetid  fluid.  The  pleuritis  is  then  designated 
as  gnmjrvwfus  or  putrid.  Putrid  pleuritis  is  usually  secondary  to  gangrene  of 
the  lungs,  but  it  may  occur  as  an  independent  affection.  The  putrefaction  is 
the  result  of  the  invasion  of  the  pleura  with  the  bacteria  of  decomposition. 
In  putrid  pleuritis  are  found  bacilli  as  well  as  micrococci. 

Sometimes,  as  a  result  of  empyema,  but  more  frequently  in  connection  with 
putrid  pleuritis,  the  ribs  become  carious  and  the  parietal  pleura  is  easily 
detached  fnmi  them. 

There  are  no  distinctive  points  pertaining  to  the  symptomatology  of  sup- 
purative pleuritis,  and  it  is  not  necessary,  therefore,  to  consider  under  a  dis- 
tinct head  its  clinical  history. 

As  regards  causation,  suppurative  pleuritis  may  be  produced  traumatically. 
It  is  sometimes  secondary  to  lobar  ]>neumonia.  It  may  be  developed  in  pyae- 
mia or  as  a  complication  of  other  acute  infectious  diseases,  and  it  may  be 
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seeuudary  to  absees8es  in  adjoining  parts,  as  in  the  lungs,  the  chest-walls,  the 
^j^^r,  or  the  peritoneum.  In  many  cases  it  occurs  as  an  idiopathic  or  primary 
di»ea«e.  As  already  stated,  the  special  cause  is  probably,  in  most  if  not  in 
all   cases,  infection  with  micro-organisms. 

[In  empyema  consecutive  to  pneumonia  the  diplococcus  of  Fraenkel  and 
the  pneuniococcus  of  Fricdliinder  have  both  been  found.  In  other  cases  the 
^treptococcu8  pyogenes  and  the  staphylococcus  pyogenes,  aureus,  and  citreus 
are  present,  and  in  putrid  effusions  the  leptothrix  pulmonalis. — H.] 

Diagnosis. — The  signs  as  well  as  symptoms  in  suppurative  pleuritis  are 
not  di!«tinetive  of  this  disease.  They  represent  the  presence  of  more  or  less 
liquid  in  the  pleural  cavity,  and  they  are  essentially  the  same  when  the  liquid 
is  purulent  as  when  it  is  sero-fibrinous.  The  point  of  inquiry  in  regard  to 
dia^osis  is  whether  there  be  any  means  of  determining  that  the  liquid  is 
purulent.  This  is  an  important  point  with  reference  to  prognosis  and  treat- 
ment. Tlie  occurrence  of  chills,  more  fever,  hectic  paroxysms,  etc.  is  not 
reliable  in  this  differential  diagnosis.  As  a  rule,  however,  the  axillary  tem- 
perature is  higher  than  in  simple  pleuritis.  The  symptoms  and  signs,  in  fact, 
exclusive  of  spontaneous  perforation  of  the  thoracic  walls,  will  hardly  war- 
rant a  positive  diagnosis.  But  the  purulent  character  of  the  liquid  may  be 
inferred  with  considerable  confidence  if  the  quantity  progressively  continue 
to  increase  notwithstanding  the  employment  of  measures  to  promote  absorp- 
tion. A  serous  effusion  is  generally  either  diminished  or  retarded  by  the  use 
of  hydragogues,  diuretics,  etc.,  but  these  measures  are  not  likely  to  exert  any 
influence  upon  a  purulent  liquid. 

SBaccelli  of  Rome  maintains  that  the  whispered  voice  is  audible  over  serous 
inaudible  over  purulent  effusions,  and  this  statement,  on  account  of  the 
recognized  authority  of  its  author,  has  obtained  general  currency.  "  Bac- 
celli  s  sign,"  however,  is  far  from  infallible,  there  being  cases  of  empyema  in 
which  the  whispered  voice  is  plainly  conducted,  and  cases  of  sero-fibrinous 
pleurisy  in  which  it  is  inaudible. — H.] 

A  positive  diagnosis,  however,  may  be  easily  made  by  an  exploratory  punc- 
ture. A  small  trocar  or  the  needle  attached  to  a  hypodermic  syringe  may  be 
introduced  into  the  chest  and  a  little  of  the  liquid  withdrawn,  when  the  gross 
and  microscopical  characters  of  the  specimen  thus  obtained  will  at  once  settle 
the  question.  This  procedure  is  warrantable  as  a  means  of  diagnosis  in  view 
t»f  the  bearing  on  the  prognosis  and  treatment.  Indeed,  the  operation  is  so 
fe^light  as  to  be  in  no  wise  objectionable.  The  needle  should  be  sufficiently 
«tn>ng  not  to  incur  the  risk  of  fracture,  leaving  a  portion  within  the  chest. 
I  have  known  of  several  instances  in  which  this  accident  has  occurred. 

Spontaneous  perforation  of  the  walls  of  the  chest  occurs,  after  a  time,  in 
casei*  of  suppurative  pleuritis.  When  this  occurs,  before  ulceration  of  the 
integument  ensues,  a  soft'  fluctuating  tumor  makes  its  appearance  over  or  near 
the  point  of  perforation.  The  appearance  of  such  a  tumor,  developed  rapidly 
without  having  been  preceded  by  inflammation  exterior  to  the  thoracic  walls, 
is  at  once  significant  of  this  variety  of  pleuritis.  The  size  of  the  tumor  may 
be  observed  to  vary  with  forcible  acts  of  inspiration  and  expiration.  The 
action  of  the  heart  upon  the  liquid  within  the  chest  may  communicate  a  pul- 
sation to  the  tumor,  and  this  may  at  first  lead  to  a  suspicion  of  aneurism ; 
bat  an  examination  of  the  chest,  by  furnishing  the  evidence  of  the  pleural 
ne  bein^  filled  with  liquid,  will  show  the  character  of  the  affection.  If  the 
tumor  be  not  opened,  inflammation  of  the  integument  from  distension  and 
alteration  supervene,  and  the  pus  makes  its  escape  from  the  tumor  and  the 
pleural  cavity.  "  Paracentesis  from  necessity,"  as  it  is  called,  has  then  taken 
place.     Thi«  result  is  almost  exclusively  due  to  suppurative  pleuritis,  but  I 
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liav<'  known  an  inHtancc  in  which  spontaneous  perforation  took  place  when 
tho  liquid  did  not  have  the  ^oss  characters  of  pus. 

In  a  smaller  proportion  of  cases  a  spontaneous  evacuation  occurs  in 
another  direction.  Perforation  of  the  lung  takes  place,  and  the  pus  finda 
its  way  into  the  air-passages.  The  occurrence  of  this  event  is  marked  hj  a 
sudden  and  copious  purulent  expectoration.  This  expectoration  continues  for 
an  indt^finite  period.  With  rare  exceptions,  air  enters  the  pleural  cavity,  and 
the  diHcase  is  converted  into  pneumo-pyothorax,  which  will  presently  be  con- 
sidered under  a  separate  heading.  Perforation  successively  of  both  the  walls 
of  the  chest  and  of  the  lung  sometimes  occurs. 

[There  are  numerous  other  paths  by  which  a  purulent  effusion  may  make 
its  exit.  The  diaphragm,  for  example,  may  be  perforated  and  the  pus  be  dis- 
charged into  the  stomach  or  intestine ;  or  it  may  rupture  into  the  peritoneum 
or  burrow  into  the  posterior  mediastinum.  In  the  latter  event  it  may  gravi- 
tate downward  in'  the  retro-peritoneal  connective  tissue,  and  finally  reach  the 
surface  in  the  lumbar  region,  the  buttock,  or  the  thigh. — H.] 

}*R()ON08i8. — Suppurative  inflammation  of  the  pleura  is  a  more  serious  dis- 
ease than  simple  pleuritis,  whether  acut€  or  chronic.  Inasmuch  as  the  pus 
cannot  be  removed  by  absorption,  but  must  be  evacuated  either  sponta- 
neously or  by  puncture,  the  condition  is  analogous  to  that  of  a  large  abscess 
which,  after  opening,  continues  to  discharge  through  a  fistulous  orifice.  After 
the  purulent  contents  of  the  pleural  cavity  are  evacuated,  the  membrane  con- 
tinues to  furnish  pus,  and  thus  the  discharge  continues  indefinitely.  Emacia- 
tion, debility,  hectic  paroxysms,  etc.  result  from  long-continued  suppuration, 
and  death  takes  place  by  slow  asthenia.  An  unfavorable  termination  may  be 
due,  as  in  certain  cases  of  simple  pleuritis,  to  the  coexistence  of  phthisis,  peri- 
carditis, or  some  other  serious  affection.  In  the  case  of  a  patient  ten  years 
of  age  which  came  under  my  observation  sudden  death  followed  perforation  of 
tlie  lung,  the  discharge  of  pus  taking  place  rapidly  and  causing  suffocation  by- 
filling  the  bronchial  tubes. 

Recovery  from  suppurative  pleuritis,  however,  is  by  no  means  infrequent, 
and  may  reasonably  be  hoped  for  if  the  patient  have  a  good  constitution  and 
the  affection  be  uncomplicated.  The  prognosis  is  more  favorable  in  children 
than  in  adults.  The  i)urulent  discharge  continues  for  weeks,  months,  and 
perhaps  years,  but  progressively  diminishes ;  pleuritic  adhesions  take  place, 
the  affection  becoming  more  and  more  circumscribed,  until  at  length  they 
become  universal,  and  the  recovery  is  completed,  leaving  the  affected  side 
considerably  or  greatly  contracted. 

Treatment. — In  the  treatment  of  suppurative  pleuritis  no  reliance  is  to 
be  placed  on  measures  to  cause  absorption  of  the  purulent  liquid.  If  the 
pleural  cavity  contain  pus  in  considerable  quantity,  it  will  not  be  absorbed ; 
but  if  life  be  sufficiently  prolonged  and  thoracentesis  be  not  reso'^ted  to,  it 
will  sooner  or  later  make  its  way  either  into  the  air-passages  or  through 
the  thoracic  walls.  Hydragogues,  diuretics,  blisters,  etc.  will  not  only  prove 
unavailing,  but  they  do  harm  by  impairing  the  powers  of  the  system.  Thora- 
centesis should  be  performed  as  soon  as  the  purulent  character  of  the  liquid 
is  ascertained.  Aspiration  may  be  employed  and  repeated,  but  in  many  cases, 
owing  to  the  reaccumulation  of  pus,  this  mode  of  performing  thoracentesis 
will  prove  unsatistactory.  An  opening  should  be  made  at  the  bottom  of  the 
pleural  sue.  allowing  the  pus  to  escape  freely.  Air  will  of  course  pass  into 
the  chest,  and,  since  this  is  unavoidable,  its  ingress  and  egress  should  be 
unobstructed.  A  small  orifice,  not  sufficient  for  the  free  escape  of  the  pus 
and  allowing  air  to  be  pent  up  within  the  pleural  cavity,  is  injudicious.     Hav- 
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iDg  made  a  free  opening,  allowing  ail  the  pus  to  escape,  the  orifice  should  be 
kept  open  bj  the  introduction  of  an  oakum  tent.  This  is  preferable  to  the 
insertion  of  a  drainage-tube,  which  is  a  foreign  body  within  the  pleural  cavity, 
and  therefore  objectionable.  [Irrigation  of  the  pleural  sac  is  only  permissible 
when  the  effusion  is  putrid,  and  should  then  be  performed  with  the  greatest 
care.  Convulsions,  paralysis,  and  fatal  collapse  have  followed  the  washing 
oat  of  the  pleural  cavity.  Such  accidents  are  sometimes  due  to  the  direct 
irritation  of  the  heart  and  lungs ;  at  others  they  are  caused  by  emboli  which 
are  detached  from  the  cavities  of  the  heart  or  from  the  walls  of  the  pulmo- 
nary blood-vessels  by  the  impact  of  the  injected  fluid.  Owing  to  their  poi- 
sonous properties  neither  carbolic  acid  nor  corrosive  sublimate  should  be 
injected.  Salicylic  acid,  boracic  acid,  and  thymol  are  the  best  drugs  for  this 
purpose. — H.J  I  should  add  that  I  have  known  a  complete  withdrawal  of 
the  pus  by  a  single  aspiration  to  prove  sufficient,  but  the  probability  of 
this  result  is  small.  Aspiration  repeatedly  performed  has  succeeded  in  sev- 
eral cases  under  my  observation,  but  these  cases  are  exceptional.  There  is 
DO  objection  to  giving  aspiration  a  fair  trial  before  resorting  to  a  free  open- 
io«r.  Indeed,  this  is  generally  advisable.  In  children,  simple  aspiration  not 
infrefjuently  effects  a  cure. 

[A  cure  of  empyema  can  only  occur  by  obliteration  of  the  pleural  sac 
through  adhesion  of  its  opposed  layers,  and  an  indispensable  requisite  to 
such  adhesion  is  contact  between  the  costal  and  pulmonary  pleurae.  Such 
contact  must  be  the  result  of  retraction  of  the  thorax  or  expansion  of  the 
long  or  of  a  combination  of  both  these  processes.  In  recent  cases,  in  which 
the  lung  has  been  but  a  short  time  compres.^ed,  expansion  predominates  over 
retraction,  and  the  cure  is  attended  with  little  or  no  deformity.  On  the  other 
band,  in  old  cases,  in  which  the  lung  is  carnified  or  bound  down  by  adhesions, 
the  contact  of  the  pleural  layers  can  only  be  the  result  of  a  sinking  in  of  the 
chest-wall  which  may  give  rise  to  great  deformity.  The  retraction  of  the 
thorax  is  greatly  facilitated  by  resection  of  one  or  more  ribs,  and  the  amount 
of  bone  removed  should  depend  upon  the  expansive  power  of  the  lung  and 
the  elasticity  of  the  thorax.  A  correct  decision  with  reference  to  this  import- 
ant matter  can  only  be  the  result  of  experience. — H.] 

If  spontaneous  perforation  of  the  chest-wall  take  place,  as  denoted  by  the 
development  of  a  fluctuating  tumor,  the  latter  may  be  at  once  opened  ;  but  if 
the  perforation  be  at  a  point  so  far  above  the  bottom  of  the  sac  that  a  portion 
only  of  the  pus  is  evacuated,  more  or  less  remaining  constantly  below  the 
point  of  perforation,  a  counter-opening  may  be  requisite.  Aspiration,  how- 
ever, may  be  fairly  tried  before  resorting  to  this  measure  and  before  making 
in  incision  into  the  subcutaneous  tumor. 

If  perforation  of  the  lung  take  place  aspiration  should  be  employed,  and 
if  this  do  not  succeed  a  free  incision  into  the  chest-wall  should  be  made,  pro- 
vided the  pus  be  not  fully  discharged  by  expectoration.  The  fact  that  only 
t  portion  of  the  pus  within  the  pleural  cavity  is  expelled  through  the  pulmo- 
nary orifice  is  readily  ascertained  by  pieans  of  the  physical  signs.  In  most 
inrtances  perforation  of  the  lung  converts  the  disease  into  pneunio-pyothorax, 
\mX  sometimes  pus  passes  through  the  opening  into  the  bronchial  tubes  with- 
mt  the  entrance  of  air  into  the  pleural  space. 

To  support  the  powers  of  the  system  is  an  object  of  still  greater  iniport- 
ittoe  in  the  treatment  of  suppurative  than  of  simple  chronic  pleuritis.  The 
iaportance  is  greater  because  there  is  more  danger  of  death  by  asthenia,  and 
ID  fiivorable  cases  the  duration  of  the  affection  is  longer.  The  measures  to 
be  employed   for  this  object  are  the  same  in  both  forms  of  the  disease. 
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[Pulsating  Pleurisy. 

On  page  51  it  was  mentioned  that  the  tumor  which  forms  in  cases  of 
*^  paracentesis  of  necessity ''  may  pulsate  synchronously  with  the  heart's 
action.  This  remarkable  occurrence  demands  a  more  extended  notice.  The 
term  *'  pulsating  empyema  of  necessity  "  was  introduced  by  MacDonnell,* 
who  was  the  first  to  publish  a  detailed  account  of  cases  of  empyema  charac- 
terized by  one  or  more  circumscribed  pulsating  tumors.  It  has  since  been 
ascertained  that  pulsation  may  occur  without  the  pus  having  forced  its  way 
through  the  chest-wall  so  as  to  form  a  circumscribed  tumor,  and  also  that 
there  may  be  pulsation  when  the  effusion  is  serous.  Pulsating  pleurisy  i.« 
therefore  a  more  acurate  term  than  pulsating  empyema:  In  the  great 
majority  of  cases,  however,  the  effusion  is  purulent  and  occupies  the  left 
pleural  sac. 

Pulsating  pleurisy  is  a  rare  disease.  Alfred  Keppler,'  who,  with  reference 
to  this  point,  examined  the  medical  literature  of  more  than  two  hundred 
years,  found  but  38  cases  of  the  affection. 

There  are  different  opinions  concerning  the  cause  of  the  pulsation,  and  it  is 
probable  that  it  may  be  produced  in  different  ways.  F^r^ol  believes  that  a 
certain  amount  of  air  in  the  pleural  cavity  is  essential  to  its  production, 
which  air  must  be  under  considerable  pressure,  and  therefore  shut  off  from 
communication  with  the  bronchi.  Under  such  circumstances  it  acts  as  an 
elastic  cushion,  transmitting  the  cardiac  pulsations  through  the  effusion  tu 
the  chest-wall. 

Traube  reports  two  cases  of  pulsating  pleurisy  in  which  pericardial  effusion 
was  also  present.  He  believes  the  pulsation  in  his  cases  to  have  been  due 
partly  to  the  unusual  mobility  of  the  heart,  which  was  suspended  in  the 
effusion  and  displaced  to  the  right,  and  partly  to  the  relaxation  of  the  chest- 
wall  caused  by  destruction  of  the  costal  pleura. 

A  careful  study  of  the  recorded  cases  makes  it  probable  that  the  most 
important  factors  in  the  etiology  of  pulsating  pleurisy  are — (1)  copious 
effusion ;  (2)  paresis  of  the  intercostal  muscles,  inducing  relaxation  of  the 
thoracic  wall ;   (3)  a  somewhat  forcible  heart-beat. 

Air  in  the  pleural  sac  under  high  tension  and  adhesion  of  compressed  lung 
to  the  pericardium  are  co-operating,  but  not  necessary,  causes. — H.] 

Pleuritis  with  Pneumothorax— Pneumo-hydrothorax— 
Pneumo-pyothorax— Pneumo-haBmothorax. 

The  terra  pneumo-hydrothorax  denotes  the  presence  of  air  or  gas  and 
licjuid  in  the  pleural  cavity.  As  the  liquid,  however,  is  either  sero-fibrinous 
or  purulent,  hydrothorax,  which  signifies  a  purely  serous  liquid,  is  not  strictly 
appropriate:  the  liquid  is  due  to  inflammation,  and  the  affection  is  a  variety 
of  pleuritis.  It  would  be  more  correct  to  say  pleuritis  with  pneumothorax. 
Pneumothorax  denotes  the  presence  of  air  without  liquid.  The  latter  affec- 
tion is  rare,  but  it  occurs  and  claims  separate  notice. 

[Pneumothorax  is  apt  to  be  overlooked  at  post-mortem  examinations  unless 
proper  ])recautions  are  taken.  As  a  rule,  the  gas  in  the  pleural  cavity  escapes 
with  more  (»r  less  force  when  the  knife  penetrates  the  chest,  but  this  can  only 
occur  when  it  is  under  positive  pressure.  The  presence  of  pneumothorax  is 
best  demonstrated  by  thrusting  into  the  pleural  sac  a  hollow  needle  to  which 
is  attached  a  rubber  tube  the  free  end  of  which  is  immersed  in  water.  If 
the  pleura  contains  gas  which  is  under  positive  pressure,  bubbles  will  be  seen 

'  Dublin  Journcd  of  Mefiiral  SrU'nci'y  March  1,  1844. 
»  Deutsches  Archivfiir  klin.  Med.,  1887,  Bd.  41,  p.  220. 
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rising  in  the  water,  and,  if  desired,  the  gas  may  be  collected  for  analysis.  If 
the  fZiOA  in  the  pleura  is  under  negative  pressure,  it  may  be  made  to  escape  by 
forcibly  compressing  the  thorax. — H.] 

AxATOMicAL  Characters. — If  the  patient  have  survived  sufficiently  long 
after  the  perforation,  the  pleural  cavity  usually  contains  an  inflammatory 
exudation.  This  exudation  is  in  most  cases  purulent  (pyo-pncumothorax), 
but  is  frequently  sero-fibrinous  (sero-pneumothorax).  Sometimes  the  perfo- 
ration is  attended  by  hemorrhage  into  the  pleural  cavity  (hasmato-pneumo- 
thorax).  If  the  disease  be  associated  with  pulmonary  gangrene,  and 
exceptionally  in  other  cases,  the  air  and  liquid  are  fetid  in  consequence  of 
putrefaction. 

The  sixe  of  the  perforation  varies.  It  is  usually  small  when  the  affection 
supervenes  on  phthisis,  but  in  cases  of  gangrene  it  may  be  quite  large. 
Usually,  the  site  of  the  perforation  can  be  demonstrated  by  inflating  the 
lungs  through  the  trachea.  Sometimes,  however,  it  is  impossible  to  find  the 
perfo  ration. 

The  perforation  may  be  found  open  or  closed,  or  in  the  form  of  a  valve- 
like structure  which  allows  air  to  enter,  but  not  to  escape  from,  the  pleural 
cavity.  The  tension  of  the  enclosed  air  is  usually  greatest  when  the  per- 
foration is  valvular.  The  perforation  may  be  closed  by  a  fibrinous  layer. 
*  The  lung  on  the  affected  side  is  compressed  into  a  solid  mass  if  this  be 
not  prevented  by  old  adhesions. 

Clinical  History. — The  occurrence  of  perforation  of  the  lung  is  usually 
marked  by  acute  pain  denoting  the  development  of  pleuritis.  The  introduc- 
tion  of  air  and  the  speedy  effusion  of  liquid  give  rise  generally  to  notable 
dy.spn<Ba,  with  accelerated  breathing,  accompanied  frequently  with  lividity. 
The  pulse  is  in  most  cases  rapid  and  feeble.  These  symptoms  show  the 
supervention  of  a  serious  affection  of  some  kind,  and  point  to  the  chest  as 
iLs  seat. 

In  8«jme  cases  the  accelerated  breathing  and  dyspnoea  continue  to  be  prom- 
inent .s3'mptoms,  the  patient  suffering  greatly,  and  perhaps  being  unable  to 
lie  down  (orthopnoea),  the  affection  ending  fatally,  usually  under  these  cir- 
cumstances atler  the  lapse  of  a  few  days,  and  it  may  end  fatally  in  the  course 
of  a  few  hours.  But  in  other  cases  the  violence  of  the  symptoms  subsides 
after  a  short  time,  and  the  dyspnoea  may  be  moderate  or  wanting,  save  on 
exercise.  In  some  instances  even  considerable  exercise  is  practicable.  As 
regards  strength  and  the  general  condition  there  is  much  variation  in  differ- 
ent cases.  In  the  majority  of  cases  patients  are  confined  to  the  room  and 
bed,  but  sometimes  they  are  able  to  be  out  of  doors,  preserving  appetite  and 
not  presenting  a  notably  morbid  aspect.  [The  general  condition  will  depend 
large!}'  upon  the  nature  of  the  disease  of  which  the  pneumothorax  is  a 
complication. — H.] 

As  an  exception  to  the  rule,  pleuritis  with  pneumothorax  from  perforation 
irf  developed  gradually  and  imperceptibly.  It  may  remain  for  a  greater  or  less 
period  quite  latent.  In  some  instances  the  accumulation  of  liquid  becomes 
large,  the  air  disappears,  and  the  affection  is  converted  into  simple  pleuritis 
with  effusion.  In  several  instances  of  this  kind  which  have  fallen  under  my 
observation  thoracentesis  was  resorted  to,  and  the  communication  between 
the  air-passages  and  pleural  cavity  through  the  perforation  was  resumed 
after  the  liquid  was  withdrawn. 

Causation. — It  is  estimated  that  from  80  to  90  per  cent,  of  all  cases  of 
poeumot borax  are  due  to  the  rupture  of  a  phthisical  cavity  into  the  pleural 
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cavity.  Although  this  rupture  usually  occurs  in  an  advanced  stage  of  phthinis, 
it  may  take  place  before  any  suspicion  of  this  disease  exists.  The  perfora- 
tion is  more  frequently  at  the  middle  or  inferior  portion  of  the  lung  than  at 
the  summit.  Crangrene,  abscesses,  and  hemorrhages  in  the  lungs  are  rare 
causes  of  pneumothorax.  It  is  sometimes  due  to  the  bursting  of  an  emphy- 
sematous bleb  situated  just  beneath  the  pleura.  As  in  such  cases  the  air  may 
not  contain  any  inflammatory  irritant,  the  pneumothorax  may  exist  without 
any  inflammatory  exudation.  Bronchiectasis  may  lead  to  rupture.  Next  in 
frequency  to  phthisis  as  a  cause  of  pneumothorax  is  the  ulceration  of  an 
empyema  into  the  lung.  When  an  empyema  opens  spontaneously  through 
the  thoracic  walls,  it  may  be  that  no  pneumothorax  follows,  because  the  open* 
ing  is  sinuous  and  in  some  cases  acts  like  a  valve.  Injuries  of  the  chest  which 
cause  laceration  of  the  lung  are  attended  by  pneumothorax.  The  most  fre- 
quent of  these  is  fracture  of  the  ribs.  Simple  stab-wounds  of  the  lung 
may  occur  without  causing  pneumothorax.  A  very  small  number  of  cases 
of  pneumothorax  are  the  result  of  communication  between  the  pleural  cavity 
on  the  one  hand  and  the  oesophagus,  the  stomach,  or  the  intestine  on  the  other 
hand.  Ulcerative  and  cancerous  diseases  of  these  organs  may  lead  to  this 
abnormal  communication. 

It  is  held  by  some  authorities  that  gas  may  be  spontaneously  generated  in 
the  pleural  cavity  by  the  decomposition  of  inflammatory  exudations  or  of 
blood,  [and  it  must  be  acknowledged  that  there  are  facts  which  strongly 
support  this  view.  In  the  first  place,  there  are  numerous  cases  of  pneumo- 
thorax in  which  the  most  careful  search  has  failed  to  reveal  any  communica- 
tion with  the  lung  or  other  air-containing  organ  ;  and,  secondly,  it  is  now  well 
established  that  there  are  micro-organisms  whose  activity  is  attended  with  the 
evolution  of  gas.* — H.] 

Diagnosis. — When  this  affection  is  developed  with  marked  symptoms  in 
the  course  of  phthisis,  its  existence  should  certainly  be  at  once  suspected; 
but  the  symptoms  are  not  sufficiently  distinctive  of  this  affection,  as  con- 
trasted with  pleuritis  and  effusion  without  the  presence  of  air,  to  warrant  a 
positive  differential  diagnosis.  Moreover,  as  just  stated,  the  affection  is  some- 
times latent,  the  symptoms  not  warranting  even  the  diagnosis  of  pleuritis. 
A  positive  diagnosis,  in  short,  must  be  based  on  physical  signs,  and  these  are 
easily  obtained  and  very  explicit. 

[The  results  of  percussion  are  by  no  means  uniform,  being  dependent  upon 
the  tension  of  the  air  in  the  pleural  sac.  If  the  effusion  is  considerable,  the 
dulness  over  the  lower  portion  of  the  affected  side  is  of  course  absolute. 
Over  the  air-containing  portions  of  the  chest  there  may  be  either  tympanitic 
resonance  or  marked  dulness.  The  resonance  is  tympanitic  if  the  case  is  one 
of  "  open  "  pneumothorax — i.  c.  if  there  is  a  free  communication  between  the 
bronchi  and  the  pleural  cavity,  so  as  to  render  the  atmospheric  pressure  equal 
on  both  sides  of  the  thoracic  wall. 

On  the  other  hand,  when  the  air  in  the  pleural  sac  is  under  great  tension, 
as  is  the  case  when  the  perforation  of  the  lung  is  of  such  a  valvular  character 
as  to  permit  the  entry  of  air  into  the  pleura  and  prevent  its  exit,  the  percus- 
sion-note is  dull.  It  is  owing  to  this  fact  that  pneumothorax  frequently 
escapes  detection,  for  the  examiner,  finding  dulness  on  percussion,  is  apt  to 
be  misled  into  the  belief  that  it  is  caused  by  pulmonary  consolidation  or 
pleuritic  effusion. 

The  belief  seems  to  be  almost  universally  prevalent  that  air  in  the  pleural 
sac  must  give  rise  to  tympanitic  resonance  under  all  circumstances,  and  there- 

*  See  Bulletin  of  the  Johns  Hopkins  Hospital,  July- August,  1*892,  for  an  account  of  the 
bacitlus  aerofjenes  mpsnlatusj  by  rrof.  W.  II.  Welch,  M.  1>. 
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fore  the  fact  is  here  emphasized  that  the  percussion -note  over  an  air-containing 
cmvity  may  be  dull. 

Another  diagnostic  mark  of  pneumo-hydrothorax  is  that  the  fluid  is  freely 
movable  in  the  pleural  sac,  and  therefore  the  line  corresponding  to  its  level  may 
be  made  to  vary  in  accordance  with  the  position  of  the  patient.  For  example, 
when  the  patient  is  made  to  lie  on  the  sound  side  the  lateral  region  of  the 
diseased  side,  which  has  been  previously  dull,  may  become  tympanitic. 
A^in,  when  the  decubitus  is  dorsal  the  line  of  dulness  is  higher  behind 
than  in  front,  whereas  when  the  patient  assumes  a  sitting  posture  this  line 
becomes  horizontal. 

The  auscultatory  signs  of  pneumo-hydrothorax  depend  largely  upon  the 
existence  or  not  of  communication  with  the  bronchi.  If  the  aperture  of 
communication  is  open,  the  respiration  is  amphoric  or  even  distinctly  metallic, 
whereas  if  it  is  closed  all  respiratory  sound  may  be  suppressed. — H.] 

Respiratory  sound  is  sometimes  wanting  over  the  whole  of  the  affected 
side.  Over  the  compressed  lung  bronchial  respiration  may  often  be  found. 
The  ordinary  cavernous  respiration  is  sometimes  heard,  but  in  most  cases 
amphoric  respiration  and  amphoric  voice  or  echo  are  present,  either  limited  or 
difl^sed  over  the  whole  of  the  aflected  side,  and  metallic  tinkling  is  generally 
conjoined.  The  presence  of  these  striking  and  distinctive  signs  renders  the 
diagnosis  easy  and  positive,  taken  in  connection  with  other  signs. 

Saccussion  almost  invariably  develops  a  splashing  sound,  frequently  hav- 
ing the  same  kind  of  musical  intonation  as  the  respiration,  voice,  and  tinkling 
sounds.  This  proof  of  the  presence  of  air  and  liquid  is  positive,  and  it  ena- 
bles the  diagnosis  to  be  made  in  an  instant. 

[A  pathognomonic  sign  known  as  the  coin-sound  {bruit  d'airain)  may  be 
obtained  by  auscultatory  percussion.  The  auscultator  applies  his  ear  to  the 
back  of  the  chest  while  an  assistant  holds  one  coin  against  the  anterior  portion 
of  the  affected  side  and  strikes  it  with  another.  There  is  then  conveyed  to 
the  ear  of  the  examiner  a  ringing  metallic  sound  which  is  absolutely  diagnostic 
of  air  in  the  pleural  sac. — H.] 

The  affected  side  is  frequently  dilated,  and  presents  the  same  appear- 
ances as  in  cases  of  dilatation  from  liquid  either  in  simple  or  suppurative 
pleuritis. 

Ley  den  has  called  attention  to  the  rare  occurrence  of  abscesses  containing  air, 
gitnated  just  below  the  diaphragm,  either  on  the  right  or  the  left  side,  oftener 
on  the  right,  between  the  diaphragm  and  the  upper  surface  of  the  liver.' 
The  diagnostic  features  of  these  abscesses  were  first  recognized  by  Barlow 
and  Wilts  in  1845.  Leyden  calls  the  affection  pneumothorax  subphrenicus. 
Cossy  calls  it  false  pneumothorax.  The  abscesses  result  from  perforating 
ulcers  of  the  stomach  or  duodenum  from  which  gas  is  derived,  circumscribed 
peritonitis  having  been  produced.  The  signs  of  pyo-pneumothorax  are  pres- 
ent. Leyden  diagnosticated  the  affection  in  two  cases,  each  connected  with 
perforating  ulcer  of  the  stomach.  The  differential  points  are — the  presence 
of  the  respiratory  murmur  from  the  clavicle  down  to  the  third  rib  ;  the  exten- 
•ion  of  the  respiratory  murmur  downward  by  deep  inspiration ;  and,  at  first, 
absence  of  cough  and  expectoration.  The  abscesses  may  burst  eventually 
into  the  lungs.  A  capital  point  in  the  diagnosis  is  the  history  of  the  develop- 
ment of  the  abscess  with  the  signs  of  peritonitis  following  symptoms  referable 
to  the  stomach  or  intestine. 

[The  signs  of  diaphragmatic  hernia  and  pneumo-hydrothorax  are  almost 

ab^lately  identical.    In  both  the  heart  is  displaced  and  the  lung  compressed, 

aod  in    both  the  signs  derived  from  percussion  and  auscultation  are  alike. 

Metallic  tinkling  may  also  be  obtained  in  both.     The  chief  point  of  distinc- 

»  ZeiUiehriftfur  klinische  MeiUciu,  Bd.  1,  p.  320. 
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tion  is  that  diaphragmatic  hernia  is  either  the  result  of  a  severe  injury  or  is 
congenital.  In  the  latter  instance  the  signs  may  suddenly  disappear  on 
account  of  the  return  of  the  bowel  to  its  normal  position,  and  reappear  with 
equal  suddenness.  The  peculiar  rumbling  sounds  (''  borborygmi  ")  caused  by 
the  movement  of  air  in  the  displaced  bowel  are  pathognomonic  of  hernia. 
The  appearance  of  the  signs  of  pneumo-hydrothorax  immediately  aft«r  a 
severe  injury  should  always  excite  suspicions  of  diaphragmatic  hernia. — H.] 

Prognosis. — The  prognosis  in  cases  of  pleuritis  with  pneumothorax  is 
always  unfavorable.  In  this  statement  traumatic  cases  are  excluded;  the 
prognosis  in  these  cases  is  generally  favorable.  Of  the  cases  of  empyema  in 
which  pneumo-pyothorax  is  produced  by  perforation  of  lung  there  is  a  fair 
prospect  of  recovery  if  other  circumstances  be  favorable.  If  the  affection 
be  connected  with  pulmonary  gangrene,  death  takes  place  generally  within 
a  short  period.  Other  things  being  equal,  when  it  occurs  in  the  course  of 
phthisis  a  fatal  termination  is  speedy  in  proportion  to  the  progress  which 
the  latter  affection  has  made.  There  is  a  wide  variation  in  different  cases 
as  regards  its  duration  before  a  fatal  ending ;  in  many  cases  it  ends  fatally 
within  a  few  days  or  weeks,  but  sometimes  life  is  prolonged  for  months  or 
even  years.  It  may  continue  for  an  indefinite  period,  the  patient  experiencing 
so  little  inconvenience  as  to  consider  himself  in  fair  health.  The  following 
unique  case  will  serve  to  verify  this  statement,  and  also  to  illustrate  the 
latency  of  the  affection  occurring  in  connection  with  phthisis : 

I  received  from  Dr.  J.  II.  II.  Burge  of  Brooklyn,  N.  Y.,  the  left  lung  which 
he  had  removed  at  a  post-mortem  examination  made  two  or  three  days  before. 
The  patient,  aged  eighteen,  an  accountant,  was  seized  four  days  before  his 
death  with  an  acute  affection  which  proved  to  be  pneumonitis  affecting  the 
lower  lobe  of  the  right  lung.  At  the  time  of  the  attack  he  considered  him- 
self in  fair  health.  He  was  attended  by  Dr.  Burge,  who  found  the  physical 
signs  denoting  pneumonitis,  and  the  affected  lobe  was  found  after  death  in 
the  second  stage  of  this  disease.  On  an  examination  of  the  chest,  in  addi> 
tion  to  the  pneumonitis  Dr.  Burge  discovered  the  signs  of  pneumo-hydro- 
thorax affecting  the  left  side.  Metallic  tinkling  and  .amphoric  respiration 
and  voice  were  well  marked.  The  upper  portion  of  the  chest  on  this  side 
yielded  a  tympanitic,  and  the  lower  portion  a  dull,  resonance  on  percussioiu 

On  incjuiry  as  to  the  previous  health  the  patient  declared  that  he  was  well 
when  attacked  with  the  acute  disease  ;  that  is,  four  days  before  his  death. 
On  close  questioning,  however,  it  was  ascertained  that  he  had  had  a  slight 
cough  for  a  year,  but  so  slight  that  he  thought  nothing  of  it.  He  was  not 
conscious  of  any  deficiency  of  breath,  was  not  subject  to  pain  in  the  side, 
and,  in  short,  there  were  no  symptoms  pointing  to  so  grave  an  affection  as 
pleuritis  with  pneumothorax. 

The  left  lung  was  completely  condensed  from  compression.  The  lower  lobe 
was  readily  inflated ;  the  upper  lobe  but  slightly,  owing  to  the  free  escape  of 
air  through  a  perforation  as  large  as  a  crow's  quill  situated  on  the  anterior 
aspect  of  this  lobe  about  midway  from  the  upper  to  the  lower  extremity.  On 
closing  the  aperture  this  lobe  was  readily  inflated.  The  perforation  was  gap- 
ing, the  orifice  being  surrounded  by  a  cartilaginous  rim.  On  passing  a  probe 
inU)  the  aperture  it  entered  a  small  cavity  of  about  the  size  of  an  American 
walnut.  The  cavity  was  smooth  and  lined  by  a  membrane.  This  was  the 
only  cavity  in  the  left  lung,  and  there  were  no  phthisical  deposits.  The 
whole  surface  of  the  lung  was  covered  with  fibrin,  which  was  dense  and 
closely  adherent.  The  pleural  cavity  contained  more  than  a  quart  of  turbid 
liquid  which  was  not  fetid.  When  this  side  of  the  chest  was  opened  air 
escaped  with  force,  emitting  no  fetor.     The  upper  portion  of  the  right  lung 
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contained  several  phthisical  cavities,  the  largest  of  the  size  of  an  English 
walnut,  with  small  phthisical  deposits. 

Treatment. — The  treatment  of  pleuritis  with  pneumothorax  in  most  cases 
embraces  only  palliative  and  sustaining  measures.  The  severity  of  the  pain 
and  the  distressing  dyspnoea  frequently  call  urgently  for  measures  to  procure 
relief.  Opium,  soothing  applications  to  the  chest,  and  the  ethereal  prepara- 
tions are  indicated  for  this  object.  The  powers  of  the  system  are  to  be  sus- 
tained by  tonic  remedies,  alcoholic  stimulants,  and  a  nutritious  diet.  These 
measures  will  generally  serve  only  to  mitigate  the  sufferings  of  the  patient 
and  prolong  life  ;  and  in  the  rare  cases  in  which  the  affection  continues  for 
months^  years,  or  indefinitely,  and  is  not  incompatible  with  comfortable  health, 
there  is  no  special  treatment  to  be  pursued,  the  main  object  being  to  invigor- 
ate and  support  the  powers  of  the  system. 

If  the  patient  suffer  greatly  from  dyspnoea  arising  from  dilatation  of  the 
affected  side,  the  chest  may  be  punctured  as  a  palliative  measure.  I  have 
resorted  to  this  operation  to  the  great  relief  of  the  patient.  The  air  will  be 
likely  to  reaccumulate  and  the  side  become  again  dilated  as  before ;  but  I 
have  known  this  not  to  occur  for  some  weeks,  and  the  operation  may  be 
repeated  as  often  as  called  for  by  the  dyspnoea  arising  from  the  dilatation. 

[If  an  exploratory  puncture  has  shown  the  effusion  to  be  serous,  it  is  better 
to  postpone  operation  unless  the  pressure-symptoms  are  severe.  The  reason 
for  postponing  operation  in  the  absence  of  urgent  symptoms  is  that  the  with- 
drawal of  the  fluid  is  apt  to  be  followed  by  the  escape  of  fresh  quantities 
of  air  into  the  pleural  sac ;  or,  if  the  pulmonary  fistula  has  closed,  the 
removal  of  the  fluid  may  cause  it  to  reopen.  On  the  other  hand,  by  placing 
the  patient  in  the  most  favorable  hygienic  environment  and  postponing  ope- 
ration there  is  a  fair  chance  for  both  air  and  fluid  to  be  absorbed. 

In  order  to  diminish  the  danger  resulting  from  suddenly-reduced  pressure, 
Potain  has  constructed  an  apparatus  with  which  sterilized  air  may  be  pumped 
into  the  pleural  cavity  immediately  after  the  performance  of  paracentesis. 

In  most  cases  the  fluid  is  purulent,  and  in  that  event  the  treatment  is  the 
same  as  that  of  empyema — namely,  free  incision  and  drainage. 

If  the  patient  is  in  an  advanced  stage  of  pulmonary  phthisis  the  question 
of  operation  is  a  difficult  one,  and  can  only  be  decided  by  a  careful  study  of 
the  individual  case.  If  the  pressure-symptoms  are  severe  and  life  seems  to 
be  imperilled,  incision  and  drainage  without  resection  of  ribs  should  be  per- 
formed. The  improvement  following  this  procedure  is  often  decided,  while, 
on  the  other  hand,  it  sometimes  appears  to  stimulate  the  tubercular  process 
to  renewed  activity. — H.] 

Pneumothorax. 

The  term  pneumothorax  denotes  the  presence  of  air,  without  liquid,  in  the 

pleural  cavity.     Under  these  circumstances  pleuritis  either  does  not  exist  or 

it  i.s  not  accompanied  by  effusion.     This  affection  is  certainly  extremely  rare. 

Its  tK'Currence  has  been  doubted,  but  its  existence  is  sufficiently  established. 

In  cases  of  pneumothorax  without  pleuritis  the  perforation  of  lung  is  not 

incident  to  either  gangrene  or  phthisis,  but  is  probably  connected  generally. 

if  not  invariably,  with  emphysema,  which  may  not  be  general  but  circum^ 

i>cribed.     Emphysematous  dilatation  of  the  air-cells,  perhaps  confined   to  a 

few  lobules  at  the  margin  of  a  lobe  or  an  emphysematous  bleb,  may  lead  to  a 

minute  rupture  through  which  air  is  forced  by  the  acts  of  breathing  into  the 

cavity  of  the  pleura.     Under  these  circumstances  rupture  may  be  caused  by 

lifUng  a  heavy  burden,  severe  coughing,  or  violent  exertions  of  any  kind. 


60  VARIETIES  OF  PLEURITIS. 

The  perforation,  as  remarked  by  Gairdner,  may  be  no  larger  than  a  pinhole. 
The  presence  of  the  air  does  not  excite  pleuritis,  but  the  accumulation  may 
be  sufficient  to  compress  the  lung  into  a  solid  mass,  as  in  pleuritis  with  large 
effusion,  dilating  the  affected  side  and  removing  the  heart  from  its  normal 
situation. 

Pneumothorax  without  effusion  from  pleuritis  is  characterized  by  the 
absence  of  the  symptoms  and  signs  denoting  inflammation  and  the  presence 
of  liquid.  The  patient  suffers  chiefly  from  the  mechanical  effects  of  the 
presence  of  air.  These  effects  relate  exclusively  to  the  respiration  and  circu- 
lation. There  is  little  or  no  febrile  movement;  the  appetite,  digestion,  and 
nutrition  are  not  affected,  and  the  vital  powers  are  maintained.  If  the  affec- 
tion were  to  end  fatally,  it  would  be  by  apnoea,  assuming  that  pleuritis  is 
not  developed  sooner  or  later.  It  is  unquestionable  that  this  affection  may 
end  in  recovery.  Under  the  influence  of  compression  the  perforation  may 
become  sealed  up  by  a  circumscribed  pleuritis  with  the  exudation  of  fibrin,  or 
by  the  adhesion  of  the  pleural  surfaces  at  the  point  of  perforation,  the  lung 
again  expanding  and  resuming  its  function.  Gairdner  has  quoted  the  report 
of  a  remarkable  case  illustrative  of  the  occurrence  of  pneumothorax  without 
pleuritis,  and  of  its  favorable  course  and  termination.^  Gairdner  regards  this 
case  as  unique  in  respect  of  the  distinctness  of  the  clinical  facts  on  which 
the  diagnosis  was  based.  A  case  equally  striking,  and  not  less  distinct  as 
regards  the  diagnosis,  has  fallen  under  my  observation.  The  important  points 
taken  from  the  history  of  this  case,  which  was  recorded  very  fully,  are  a» 
follows : 

A  Polish  peddler,  aged  twenty-nine,  was  admitted  into  hospital  January  29^ 
1856.  He  stated  that  twelve  days  before  his  admission,  being  apparently  in 
perfect  health,  he  was  attacked  suddenly  with  a  sharp  pain  in  the  region  of 
the  left  nipple,  accompanied  with  shortness  of  breath.  This  occurred  while 
he  was  carrying  his  pack,  which  weighed  about  seventy  pounds.  He  had  no 
cough  or  expectoration.  The  pain  soon  disappeared,  but  the  want  of  breath 
obliged  him  to  give  up  his  occupation  and  led  him  to  the  hospital.  He  was  a 
vigorous  man,  weigbing  about  one  hundred  and  seventy-five  pounds.  He 
presented  a  healthy  aspect,  complaining  only  of  deficiency  of  breath  on  exer- 
cise. This  difficulty  did  not  prevent  him  from  being  up  and  walking  freely 
about  the  ward. 

The  left  side  was  dilated  and  the  intercostal  depressions  obliterated ;  the 
resonance  over  this  side  was  purely  tympanitic,  and  auscultation  furnished 
a  well-marked  amphoric  echo  without  any  respiratory  sound.  Subsequently 
amphoric  respiration  became  extremely  well  marked,  together  with  metallic 
tinkling.  The  heart-sounds  showed  the  heart  to  be  to  the  right  of  the 
sternum. 

After  a  month  there  was  considerable  improvement  with  regard  to  the  defi- 
ciency of  breath  on  exercise.  The  dilatation  of  the  left  side  was  no  longer 
apparent,  and  the  intercostal  depressions  became  visible ;  vesicular  respiration 
extended  from  the  summit  to  the  nipple,  and  the  amphoric  sounds,  with  the 
metallic  tinkling,  had  disappeared. 

Three  weeks  afterward  the  patient  felt  sufficiently  improved  to  leave  the 
hospital  and  return  to  his  occupation.  The  respiratory  murmur  on  the  left 
side  was  feeble,  but  everywhere  appreciable,  with  no  abnormal  modification 
save  in  intensity,  and  no  amphoric  sounds.  The  impulse  of  the  heart  was 
felt  on  the  left  side  of  the  sternum. 

The  patient  consulted  nic  a  month  after  his  discharge  from  the  hospital. 
He  had  returned  to  his  occupation  of  peddling,  carrying  his  pack  on  his  back 
as  before.  He  had  experienced  no  difficulty  from  want  of  breath  until  three 
» ainiad  Meflicine,  Eilinburgh,  1862,  p.  381. 
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<iavs  before  his  visit  to  nie,  but  for  three  days  the  deficiency  of  breath  on 
exercise  had  been  considerable.  On  examination  of  the  chest  the  left  side 
was  everywhere  tympanitic ;  there  was  no  respiratory  murmur  on  that  side, 
and  the  heart  was  on  the  right  side  of  the  sternum.  No  amphoric  sounds. 
He  complained  of  nothing  but  the  want  of  breath ;  excepting  this  he  was 

well. 

I  did  not  see  the  patient  afterward  for  eleven  months.  At  the  end  of  that 
time  he  called  to  see  me  with  another  patient.  After  his  former  call  upon 
me  he  gave  up  peddling  and  became  a  farm-laborer.  He  •  now  appeared  and 
reported  himself  to  be  perfectly  well.  The  respiratory  murmur  was  every- 
where heard  over  the  left  side,  but  was  slightly  weaker  than  on  the  right 
ttde.  The  apex-beat  of  the  heart  was  in  its  normal  situation.  The  left  side 
laterally  and  posteriorly  presented  to  the  eye  slight  contractiiw. 

This  was  a  case  of  simple  pneumothorax  without  pleuritis.  A  pinhole 
perforation  at  a  weak  point  or  the  rupture  of  an  emphysematous  bleb  prob- 
ably took  place  in  consequence  of  the  muscular  exertion  of  carrying  his 
pack.  He  had  nearly  recovered  when,  on  resuming  his  occupation,  the  per- 
foration was  reopened  and  the  pneumothorax  reproduced.  Recovery  again 
took  place,  and  after  the  lapse  of  several  months  appeared  to  be  permanent. 
A  sufficient  number  of  cases  of  pneumothorax  without  pleuritis  to  serve 
as  a  basis  for  the  clinical  history  and  prognosis  are  not  yet  available.  The 
infrer|uency  of  the  affection  is  such  that  the  collection  of  a  considerable 
number  of  cases  for  analysis  cannot  soon  be  expected.  The  case  just  given, 
and  the  case  reported  by  Gairdner,  go  to  show  that  a  favorable  prognosis 
may  be  entertained.  The  physical  signs  are  those  of  pneumo-pyothorax  or 
pneuniivhydrothorax,  excluding  those  denoting  the  presence  of  liijuid.  The 
affection  is  to  be  diflferentiated  from  diaphragmatic  hernia. 

As  regards  treatment,  it  is  obvious  that  no  special  course  of  medication  is 
called  for.     The  compression  of  lung  probably  favors  the  healing  up  of  the 
perforation,  so  that  it  would  not  be  advisable  to  puncture  the  chest  in  order 
to  allow  the  air  to  escape.     Active  exercise  or  muscular  efforts,  as  in  strain- 
ing, are  to  be  avoided,  not  only  during  the  continuance  of  the  affection,  but 
for  8ome  time  after  recovery,  lest  the  orifice  may  be  reopened,  as  in  the  case 
just  detailed.     Soothing  embrocations  to  the  chest  will  be  useful  as  palli- 
atives, but  nothing  can  be  gained  by  active  counter-irritation.     A  nutritious 
diet   may  be  allowed.     Cathartics,  diuretics,  and  rubefacients  are  not  indi- 
cated. 

CJircumscribed  Pleuritis. 

The  frequency  with  which  pleuritic  adhesions  over  a  limited  area  are  found 
afttT  death  is  proof  that  circumscribed  pleuritis  often  occurs.  But  the  inflam- 
mation which  results  in  these  adhesions  is  often  subacute,  and  generally  occurs 
without  giving  rise  to  much  pain  or  other  disturbance.  As  already  stated, 
cirfum.«*cribed  pleuritis  is  secondary  to  some  pulmonary  affection,  especially 
pfathi.sis  and  pneumonitis.  It  differs  from  a  primary  general  pleuritis  in  not 
•jiving  rise  to  pleuritic  effusion.  Fibrinous  exudation  is  sometimes  small, 
and  |»erhap8  may  be  altogether  absent,  the  adhesions  taking  place  purely 
by  a  hyperplasia  or  proliferation  of  the  connective  tissue.  Limited  to  the 
pleura  investing  the  diaphragm  (diaphragmatic  or  phrenic  pleuritis),  inflam- 
mation is  supposed  to  give  rise  to  symptoms  which  are  distinctive — namely, 
hiccough  attended  with  pain,  and  pain  referable  to  the  diaphragm  in  tlie  acts 
of  i-oughing.  It  may  be  doubted,  however,  if  these  symptoms  be  sufficiciit 
to  mark  the  situation  of  inflammation  or  to  distinguish  inflammation  from 
pleurodynia.     If  from   the  symptoms  circumscribed  pleuritis  be  suspected, 
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the  treatment  indicated  embraces  moderate  counter-irritation,  soothing  appli- 
cations to  the  chest,  and  anodyne  remedies.  The  successive  attacks  of  cir- 
cumscribed pleuritis  which  occur  during  the  progress  of  phthisis,  and  which 
lead  to  firm  adhesions,  are  seldom  accompanied  by  much  pain  and  only  call 
for  palliative  measures. 

Circumscribed  collections  of  sero-fibrinous  or  purulent  liquid  are  usually, 
if  not  always,  preceded  by  general  pleuritis,  which  has  led  to  the  adhesions 
surrounding  the  space  in  which  the  liquid  is  contained.  These  collections 
may  be  situated  at  the  lower  part  of  the  chest,  between  the  lung  and  dia- 
phragm or  between  the  lobes.  The  previous  history  and  the  appearances  of 
the  chest  will  generally  show  the  prior  existence  of  general  pleuritis.  The 
diagnosis  of  circumscribed  collections  of  liquid  is  not  always  easy.  For  the 
physical  signs  the  reader  is  referred  to  works  which  treat  more  fully  of 
thoracic  diseases.  The  treatment  embraces  the  measures  for  promoting 
absorption,  and  if  the  liquid  be  purulent,  this  fact  having  been  demonstrated 
by  means  of  the  exploring  trocar,  it  is  advisable  to  effect  its  removal  by  a  free 
opening  after  a  trial  of  repeated  aspirations.  The  latter  have  been  successful 
in  some  cases  under  my  observation. 

Hydrothorax. 

Hydrothorax,  using  the  term  correctly,  is  not  a  variety  of  pleuritis,  but  it 
is  noticed  in  this  connection  because,  as  far  as  certain  symptoms  and  physical 
signs  are  concerned,  it  has  points  in  common  with  pleuritis  accompanied  by 
liquid  effusion.  In  the  proper  sense  of  the  term  it  denotes  a  dropsical  affec- 
tion. The  effused  liquid  is  serum  devoid  of  fibrin.  The  effusion  is  not  a 
result  of  inflammation  or  any  other  affection  of  the  pleural  membrane,  but 
proceeds  from  those  conditions  relating  to  the  blood  and  circulation  on  which 
dropsical  effusion  in  other  situations  depends.  [The  chief  constituent  both  of 
inflammatory  effusions  and  dropsical  transudations  is  albumin,  but  the  amount 
of  this  substance  is  much  greater  in  the  former  than  in  the  latter.  The  deter- 
mination of  the  percentage  of  albumin  in  a  fluid  withdrawn  from  the  pleural 
cavity  may  therefore  be  of  diagnostic  importance,  but  it  requires  an  analysis 
too  elaborate  for  clinical  purposes.  The  specific  gravity  of  the  fluid  furnishes 
all  the  information  that  is  practically  required  by  the  clinician.  In  inflamma- 
tory effusions  this  has  been  observed  to  vary  between  1015  and  1023,  whereas 
in  mere  transudation  it  is  generally  below  the  former  figure.  As  a  general 
rule,  if  the  specific  gravity  of  the  fluid  is  above  1018,  it  may  be  set  down 
with  certainty  as  inflammatory. — H.]  Hydrothorax  very  rarely,  if  ever, 
occurs  alone,  but  is  an  element  of  general  dropsy ;  that  is,  dropsical  effusion 
exists  at  the  same  time  in  the  peritoneal  cavity  and  in  the  subcutaneous 
areolar  tissue,  the  latter  constituting  either  oedema  or  anasarca.  As  a  rule, 
in  cases  of  general  dropsy  the  hydrothorax  is  subsequent  to  the  anasarca  and 
to  hydroperitoneum. 

The  signs  which  denote  the  presence  of  liquid  in  the  pleural  cavity  are 
applicable  alike  to  inflammatory  and  dropsical  effusion.  The  proof  afforded 
by  the  change  of  level  of  the  liquid,  corresponding  with  changes  of  the  posi- 
tion of  the  body,  is  more  constantly  available  in  hydrothorax,  because  fibrin 
is  not  present  to  agglutinate  the  pleural  surfaces  and  lead  to  permanent  adhe- 
sions. But  the  distinctive  feature  of  this  affection  is  the  existence  of  effusion 
in  both  pleural  cavities.  Hydrothorax  is  bilateral,  provided  the  pleural  cavity 
on  one  side  be  not  abolished  by  universal  adhesions  due  to  a  previous  attack 
of  pleuritis,  whereas  pleuritis  when  it  is  primary  is  unilateral.  The  amount 
of  dropsical  effusion,  however,  in  both  sides  is  generally  not  uniform.  It  is 
not  uncommon  to  find  in  the  pleural  cavity  on  one  side  a  quantity  of  liquid 
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e«>n!?iderably  larger  than  is  contained  in  the  cavity  on  the  other  side.  It  may 
then  be  laid  down  as  a  rule  that  if  the  physical  signs  show  the  presence  of 
liquid  in  both  sides  and  general  dropsy  coexist,  the  affection  is  hydrothorax. 
A  friction  murmur  is  of  course  not  developed  in  this  affection. 

Symptoms  denoting  inflammation — namely,  pain,  cough,  and  febrile  move- 
ment— -do  not  belong  to  the  clinical  history  of  hydrothorax.    The  respirations 
are  increased  in  frequency,  and  the  patient  suffers  from  deficiency  of  breath  or 
dyspnoea  in  proportion  to  the  amount  of  dropsical  effusion.     Existing  in  both 
ades^  it  is  obvious  that  the  embarrassment  of  respiration  will  be  the  same  as 
if  all  the  liquid  were  in  one  pleural  cavity,  and  twice  as  much  as  if  the  effu- 
fldon  in  one  side  were  unaccompanied  by  an  equal  effusion  in  the  other  side. 
If  there  be  considerable  effusion  dyspnoea  will  be  marked,  amounting  per- 
liaps  to  orthopnoea,  and  death  by  apnoea  may  be  due  to  the  amount  of  effu- 
non.     Cardiac  lesions  producing  obstruction  of  the  mitral  orifice  especially 
favor  the  occurrence  of  hydrothorax  after  these  lesions  have  led  to  dilatation 
of  the  right  cavities  of  the  heart. 

The  measures  of  treatment  in  hydrothorax  are  those  indicated  in  general 
dropsy,  and  these  need  not  be  considered  in  this  connection.  Aspiration 
should  be  resorted  to  as  a  palliative  measure  if  the  amount  of  effusion  be 
sufficiently  large  to  occasion  much  suffering,  although  not  sufficient  to  endan- 
ger life.  If  there  be  any  danger  from  apncea,  aspiration  is  to  be  employed 
without  delay.  It  is  an  unobjectionable  measure.  I  have  resorted  to  it 
frequently.  As  there  is  no  obstacle  to  the  expansion  of  the  compressed 
lang  in  eases  of  hydrothorax,  all  the  effused  liquid  may  be  at  once  removed 
without  the  distress  which  is  liable  to  accompany  aspiration  in  cases  of  pleu- 
risy. 

It  should  be  added  that,  in  some  cases  in  which  it  is  dependent  on  mitral 
obstniction,  hydrothorax  is  greatly  out  of  proportion  to  the  amount  of  drop- 
fl'cal  effiision  in  other  situations.  I  have  repeatedly  observed  prompt,  com- 
plete, and  permanent  relief  procured  by  the  hydragogiie  operation  of 
elaterium  in  these  cases,  but,  as  a  more  prompt  and  less  debilitating 
measure,  aspiration  is  to  be  preferred. 
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PNEUMONITIS. 

Seat  of  the  Inflammation. — Varieties :  Acute  Lobar  Pneumonitis :  Anatomical  Characters ; 
LawB  of  the  Disease ;  Clinical  History ;  Causation ;  Diagnosis ;  Pathological  Charac- 
ter ;   Pro^osis. 

HAVING  considered  in  the  preceding  chapters  inflammation  affecting  the 
serous  membrane  investing  the  lungs,  inflammation  seated  in  the  pulmo- 
nary substance  or  parenchyma  is  next  to  be  considered.  The  latter  is  called 
pntntnonitis  or  pneumrmia.  Pneumonia  is  the  name  commonly  used,  but 
poeamoDitis  is  the  more  appropriate  term,  being  in  conformity  with  the  plan 
of  distinguishing  inflammatory  affections  by  the  suffix  ith.  The  latter  term 
will  be  adopted  in  the  headings,  but  elsewhere  the  two  names  will  be  used 
indifferently.  The  question  at  once  arises,  What  constitutes  the  parenchyma 
or  imbdtance  of  the  lungs?  These  terms  relate  to  the  pulmonary  lobules, 
which  are  composed  of  air-cells,  infundibula,  alveolar  passages,  and  bron- 
chioles. A  bronchus  after  it  enters  a  lobule  is  called  a  lobular  bronchus  or 
hroDcbioie ;   it  divides  dichotomously  once  or  twice,  and  terminates   in  the 
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alveolar  passages,  into  which  open  the  air-cells,  air-vesicles,  or  alveoli.  Tha 
alveolar  passages  also  divide  a  few  times,  and  end  in  funnel-shaped  spaces 
called  infundibula,  the  walls  of  which  are  composed  of  thickly-placed  air- 
vesicles.  The  lobular  bronchi  are  devoid  of  cartilage-plates  and  of  mueou« 
f^lands,  and  are  lined  with  a  layer  of  low  cylindrical  ciliated  epithelial  cell«. 
The  walls  of  the  air-cells  and  alveolar  passages  are  coTuposed  of  a  homoge- 
neous basement-substance  containing  a  few  oval  nuclei  of  connective-tissue 
cells  and  a  rich  network  of  elastic  fibres  and  of  pulmonary  capillaries.  They 
are  lined  with  a  single  layer  of  flat  polygonal  cells,  some  of  which  are  small, 
nucleated,  and  granular,  others  larger,  non-nucleated,  and  homogeneous  in. 
appearance.  It  is  only  the  nucleated,  granular,  epithelial  cells  which  tak^ 
any  active  part  in  inflammatory  diseases  of  the  lungs.  In  acute  pneumonitis 
the  inflammation  is  seated  in  the  air-cells  and  bronchioles.  The  differences 
in  structure  between  the  membrane  composing  the  wall  of  these  parts  an<) 
the  bronchial  mucous  membrane,  together  with  a  difference  of  function  an</ 
of  blood-supply,  will  serve  to  account  for  the  fact  that  the  inflammation  in 
pneumonitis  may  be  limited  to  the  pulmonary  substance,  and  also  the  fact 
that  in  bronchitis  the  inflammation  rarely  extends  to  the  pulmonary  parea- 
chyina.  This  is  in  accordance  with  a  pathological  law  —  namely,  that 
inflammation  of  a  structure  does  not,  as  a  rule,  extend  to  another  structure, 
however  proximate,  which  has  important  anatomical  differences  or  which 
differs  as  regards  its  functions.  Some  striking  examples  of  conservatism  in 
disease  will  be  found  to  hinge  upon  this  pathological  law.  The  fact  also 
that  the  lining  membrane  of  the  air-cells  is  not,  strictly  speaking,  a  mucous 
membrane  will  account  for  important  differences  pertaining  to  the  inflam- 
matory products  of  pneumonitis  when  compared  with  bronchitis  and  other 
mucous  inflammations.  The  relation  of  the  air-cells  to  the  terminal  branches 
of  the  pulmonary  artery  is  also  involved  in  the  pathological  phenomena  of 
inflammation  of  the  parenchyma  of  the  lungs. 

The  different  forms  of  pneumonitis  may  be  classified  as  fibrinous  or  lobar, 
catarrhal  or  lobular,  purulent,  fibrous,  and  caseous  or  tubercular.  Caseous 
pneumonitis  and  fibrous  pneumonitis  will  be  considered  in  connection  with 
phthisis. 

Acute  Lobar  Pneumonitis— Pneumonic  Fever. 

Acute  lobar  pneumonitis  is  the  disease  called  by  German  writers  cro^tjyonn 
pnnnnunia.  By  others,  especially  French  writers,  it  is  sometimes  called 
Jibrinjnt»  pneumonitis.  According  to  the  view  which  will  be  presented  in 
treating  of  the  pathological  character  of  the  disease,  each  of  these  names  is 
incorrect,  and  they  all  imply  that  the  disea.se  is  a  purely  local  inflammation, 
whereas  there  are  sufficient  grounds  for  regarding  it  as  an  essential  fever.  A 
more  appropriate  name,  therefore,  is  pneumonic  fever.  The  name  acute  lobar 
pneumonitis  is  here  retained  in  conformity  with  usage  and  for  the  sake  of 
convenience  for  reference. 

Anatomical  Characters. — The  first  appreciable  change  resulting  from 
acute  inflammation  is  the  same  here  as  in  other  situations — namely,  active 
conircstion  accompanied  by  transudation  of  serum.  This  is  known  as  the 
first  stage  or  stage  of  congestion  or  engorgement  {engouement).  The 
inflamed  portion  of  the  lung  is  heaver  than  in  its  healthy  state ;  on  section 
the  cut  surfaces  present  a  dark-red  appearance,  and  a  bloody,  frothy  liquid 
flows  in  abundance.  The  affected  jmrtion  of  the  lung  presents  the  same 
appearance  as  in  oedema  with  marked  congestion.  The  microscopical  exami- 
nation shows  the  pulmonary  capillaries  widely  distended  with  blood,  and  the 
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air-cells  filled  with  a  serous  fluid  containing  red  blood-corpuscles  in  abundance, 
g  few  white  blood-corpuscles,  and  larger  granular  cells  which  are  the  epithe- 
lial cells  washed  off  by  the  watery  transudation  from  the  blood.  In  this 
gtage  the  affected  portion  of  the  lung  does  not  sink  in  water. 

Id  the  second  stage,  usually  called  the  stage  of  red  hepatization,  the  air- 
eeljs  and  bronchioles  become  filled  with  a  solid  exudation  and  cease  to  con- 
tain air.     The  solidified  lung  is  of  a  brownish-red  color,  non-crepitant,  and 
pre:*eDts  an  appearance  not  unlike  that  of  the  liver,  whence  the  name  hepat- 
iMtion.    Upon  its  cut  or  torn  surface  it  presents  a  very  characteristic  granular 
appearance,  due  to  the  projection  of  the  little  solid  masses  which  distend  the 
air-cells  and  bronchioles.    In  a  lung  previously  affected  with  emphysema  these 
granules  are  very  large  and  distinct.     When  examined  soon  after  death  the 
cut  surface  is  dry  ;  later,  a  viscid,  turbid,  reddish  fluid  may  be  made  to  escape. 
The  substance  of  the  lung  breaks  down  under  the  pressure  of  the  finger  more 
readily  than  in  its  healthy  state ;  that  is,  it  is  more  friable.     Its  volume  is 
about  equal  to  that  of  the  lung  in  a  state  of  full  inspiration,  and  it  does  not 
collap!>e  when  the  chest  is  opened.     Its  weight  is  much   increased ;  a  single 
lobe  solidified  by  inflammatory  exudation  increases  in  weight  from  one  to  two 
pounds,  and  an  entire  lung  solidified  may  acquire  an  additional  weight  of  four 
pounds.    Owing  to  the  absence  of  air,  portions  of  the  solidified  lung  sink 
when  thrown   into  water.     Examined   with   the  microscope,  the   substance 
filling  the  air-cells  and  small  bronchi  is  found  to  be  composed  of  a  network 
of  fibrillated  fibrin  containing  in  its  meshes  a  large  number  of  pus-cells  or 
whit^  blood-corpuscles  and  of  red  blood-corpuscles.     A  few  desquamated  and 
proliferating  epithelial  cells  of  the  alveoli  and  a  variable  amount  of  amorph- 
ous granular  matter  are  also  present.     The  reddish  color  of  the  lung  in  this 
stage  is  due  to  congestion  and  to  the  large   number  of  red  blood-corpuscles 
pre!*fnt  in  the  exudation.     Some  of  the  air-cells  often  appear  to  be  com- 
pletely filled  with  fibrin  and  red  blood-corpuscles,  conveying  the  impression 
of  an  extravasation  of  blood.     Probably  most  of  the  red  blood-corpuscles 
ej*cape  by  diapedesis.     There  can  be  little  doubt  that  the  pus-cells  are  emi- 
grated white  blood-corpuscles.     The  lung-texture  is  not  essentially  altered  by 
the  inflammatory  process.     It  contains,  especially  in  the  interlobular  connec- 
tive tissue,  some  emigrant  cells. 

When  the  brownish-red  color  of  the  solidified  lung  gives  place  to  a  gray 
trtAoT.  the  lung  is  said  to  be  in  the  stage  of  gray  hepatization.  The  granular 
appearance  is  then  less  distinct  and  the  surface  is  moist.  The  red  blood-cor- 
pufc'les  are  fewer  in  number,  but  the  leucocytes  are  more  abundant  and  con- 
tain molecules  of  fat.  The  lung  may  present  the  appearance  of  gray  hepatiza- 
tion after  death  within  a  few  days  from  the  onset  of  the  disease,  or  the  aspect 
may  }>e  that  of  rod  hepatization  after  the  disease  has  lasted  two  weeks  or 
more.  Mo.«t  frequently  the  lung  is  found  in  the  condition  of  mottled  hepat- 
ization ;  that  is,  of  mixed  gray  and  red.  It  is  usually  considered  that  gray 
hepatization  is  a  later  stage  of  red  hepatization,  the  inflammatory  products 
l>eing  in  process  of  absorption.  Absorption  may  take  place  with  great  rapid- 
ity. The  statement  by  Rindfleiseh  and  others  that  the  greater  part  of  the 
exudation  is  expectorated  is  certainly  incorrect.  The  matter  expectorated, 
in  general,  bears  no  proportion  to  the  quantity  of  exudation,  and  there  are 
ea.*es  in  which  the  exudation  disappears  without  any  expectoration. 

In  the  third  stage,  or  stage  of  absorption,*  the  red  blood-corpuscles  lose 
their  coloring  matter,  the  leucocytes  undergo  fatty  degeneration,  the  fibrin 

'  Anatomically,  it  is  customary  to  reckon  four  stages  of  pneumonitis— viz.  engorge- 
ment, red  hepatization,  gray  hepatization,  and  resolution.    As  red  hepatization  and  gray 
hepatization  cannot  be  distinguished  from  each  other  clinically^  they  are  here  combined 
into  one  stage,  that  of  consolidation. 
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becomes  granular,  and  an  effusion  of  serum  takes  place,  so  that  a  kind  of 
granulo-fatty  emulsion  is  formed  suitable  for  absorption  by  the  lymphatics 
and  blood-vessels.  In  favorable  cases  after  the  removal  of  the  exudation 
the  air-cells  are  found  to  have  sustained  no  damage.  The  pulmonary  struc- 
ture remains  intact  while  the  exudation  remains,  and  its  functional  capacity 
is  fully  restored  aft^r  the  exudation  disappears. 

When  after  death  the  color  of  the  inflamed  lung  is  yellow  or  grayish-yel- 
low, the  granular  appearance  absent,  the  tissue  soft  and  exuding  a  creamy 
fluid,  the  lung  is  said  to  be  in  the  condition  of  "  purulent  infiltration."  [This 
term,  introduced  by  Laennec,  is  in  most  cases  a  misnomer,  for,  although  there 
is  an  active  immigration  of  leucocytes  into  the  alveoli,  the  process  of  fatty 
degeneration  of  the  alveolar  contents  undoubtedly  predominates,  and  gives 
the  exudate  its  creamy,  purulent  appearance. — H.]  The  exudation  which 
fills  the  air-cells  consists  almost  wholly  of  pus,  and  pus-cells  are  present 
abundantly  in  the  interlobular  tissue,  but  the  lung-tissue  is  not  broken 
down.  This  condition  of  so-called  purulent  infiltration  is  thought  to  favor 
the  formation  of  pulmonary  abscesses  in  which  collections  of  pus  take  place 
in  cavities  resulting  from  breaking  down  of  the  lung-tissue.  Gangrene  of 
the  affected  portion  of  lungs  sometimes  occurs,  but  this,  as  well  as  the  occur- 
rence of  abscess,  is  extremely  rare.  Lobar  pneumonitis  never  terminates 
directly  in  caseous  degeneration,  as  has  been  claimed  by  some  writers.  When 
phthisis  supervenes  upon  lobar  pneumonitis  an  infection  with  the  tuberculous 
virus  must  have  occurred. 

It  is  probable  that  in  rare  inst^inces  lobar  pneumonitis  terminates  in  inter- 
stitial pneumonitis  characterized  by  a  neW  growth  of  connective  tissue  in  the 
walls  of  the  air-cells.  Littie  nodules  of  connective  tissue  may  grow  from 
the  alveolar  walls  into  the  interior  of  the  air-cells,  which  are  thereby  more 
or  less  completely  occluded.  There  is,  however,  a  difference  of  opinion  as  to 
whether  these  cases  of  interstitial  pneumonitis  apparently  following  lobar 
pneumonitis  are  not  from  the  beginning  a  peculiar  form  of  pneumonia  not 
to  be  identified  with  the  ordinary  lobar  variety.  The  symptoms,  however, 
at  the  onset  of  the  disease  may  not  be  distinguishable  from  those  of  lobar 
pneumonia. 

Pleuritis  with  fibrinous  exudation  is  developed  in  the  portion  of  the  pleura 
covering  the  affected  lobe  or  lobes  of  the  lung.  This  concurrent  pleuritis  is 
never  absent  except  in  those  rare  cases  in  which  the  pneumonitis  has  not 
extended  to  the  surface  of  the  lung.  The  pleuritis  is  circumscribed  and 
dry  ;  much  liquid  effusion  occurs  only  as  an  exception  to  the  rule.  To  these 
exceptional  cases  with  liquid  eff^usion  may  be  applied  the  term  plenro-pneu- 
mfjnioy  although  in  a  strict  sense  nearly  every  case  of  pneumonia  is  pleuro- 
pneumonia. 

More  or  less  bronchitis,  affecting  the  bronchial  tubes  within  the  affected 
lobe  or  lobes,  usually  exists  with  pneumonitis.  In  some  cases,  however,  the 
pneumonitis  passes  through  its  whole  course  without  affording  any  evidence 
of  this  circumscribed  bronchitis.  Bronchitis  affecting  the  bronchial  tubes  of 
both  lungs  is  sometimes,  but  rarely,  present  with  pneumonitis.  When  these 
two  affections  are  combined  it  is  accidental ;  bronchitis,  as  the  primary  affec- 
tion, does  not  tend  to  the  development  of  pneumonitis,  and  the  latter  has  no 
tendency  to  give  rise  to  bronchitis  save  within  the  affected  lobe  or  lobes. 

[The  heart  is  generally  flabby  and  pale,  but  the  muscular  fibres  of  the 
organ  are  found  with  the  microscope  to  be  in  a  healthy  state.  Occasionally 
they  present  the  signs  of  fatty  degeneration,  apparently  of  recent  origin. 
The  liver  is  usually  hyperaemic  and  enlarged,  w^hile  the  spleen,  as  in  other 
infectious  diseases,  is  enlarged,  softened,  and  congested.  The  kidneys  are 
also  congested,  and  often  present  the  appearances  of  parenchymatous  inflam- 
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mation.  The  mucous  membrane  of  the  intestine  is  frequently  in  a  catarrhal 
condition,  and  it^  glandular  apparatus  (solitary  follicles  and  Peyer's  patches) 
are  abnormally  distinct. — H.] 

To  the  foregoing  sketch  of  the  anatomical  characters  may  be  added  certain 
laws  of  the  dii«ease,  which  are  best  presented  in  this  connection.  One  of  these 
relate*  to  the  situation  of  the  pulmonary  affection.  Pneumonitis  attacks,  in 
the  ^eat  majority  of  cases,  the  lower  lobe,  and  the  lower  lobe  of  the  right 
oftener  than  of  the  left  lung.  Exceptionally,  it  sometimes  attacks  primarily 
an  upper  lobe,  and  in  these  cases,  as  a  rule,  the  disease  is  more  severe ;  but 
to  thii?  rule  there  are  exceptions.  The  disease  very  rarely,  if  ever,  attacks 
two  lobes  simultaneously,  but  it  invades  not  infrequently  in  succession  a  sec- 
ond and  even  a  third  lobe.  The  inflammation  does  not  extend  from  one  lobe 
to  another,  but  whenever  a  new  lobe  is  affected  it  is  the  seat  of  a  new  inva- 
flon.  The  lobes  of  one  lung  may  be  successively  invaded  or  a  single  lobe  on 
both  sides ;  or,  an  entire  lung  being  first  affected,  a  lobe  of  the  other  lung 
may  be  attacked.  In  the  two  latter  cases  the  pneumonitis  is  said  to  be 
doable.  The  name  **  crossed  pneumonia "  has  been  applied  to  the  disease 
when  the  lower  lobe  of  one  lung  and  the  upper  lobe  of  the  opposite  lung  are 
affected. 

The  inflammation  extends  at  least  over  an  entire  lobe,  as  the  name  lobar 
pneumonitis  implies,  in  the  great  majority  of  cases.     There  are  exceptions  to 
this  rule.     I  have  known  some  instances  in  which  the  physical  signs  clearly 
fhowed  the  occurrence  of  inflammation  extending  over  a  limited  area,  with* 
out  any  evidence  of  the  circumscribed  pneumonitis  being  a  complication  of 
any  other  pulmonary  disease.     In  a  lobe  invaded  secondarily — that  is,  one 
hie  being  already  affected — the  inflammation  is  sometimes  found  after  death 
to  have  extended  over  a  portion  only  of  the  lobe.     This  fact  I  have  repeat- 
edly noted,  but  perhaps  had  the  life  of  the  patients  been  prolonged  the  whole 
of  the  lobs  would  have  been  affected. 

The  whole  of  the  lobe  first  invaded  is  not  at  once  affected.  The  inflamma- 
tion begins  at  a  certain  point  or  at  several  distinct  points,  and  extends  from 
lobule  to  lobule  until  the  entire  lobe  is  involved.  The  point  or  points  of 
departure  may  be  at  either  the  upper  or  lower  extremity  of  the  lobe,  and  at 
either  the  superficies  or  centre  of  the  lobe.  The  diffusion  of  the  inflamma- 
tioD  over  the  lobe  takes  place  with  more  or  less  rapidity ;  sometimes  a  few 
hours  suflice,  but  in  some  cases  it  occupies  several  days.  The  progress  of 
the  solidification  from  the  exudation  may  be  determined  very  accurately  from 
day  to  day  or  from  hour  to  hour  by  means  of  physical  signs. 

The  inflammation  very  rarely  ends  with  the  occurrence  of  engorgement 
only,  without  exudation.  Solidification  almost  always  occurs,  and,  when  the 
inflammation  is  not  secondary  to  another  pulmonary  disease,  usually  extends 
over  the  lobe  or  lobes  invaded. 

With  respect  to  the  situation  and  extent  of  the  affection,  the  following  are 
the  results  of  an  analysis  of  121  cases:*  In  29  cases  it  was  limited  to  the 
lower  lobe  of  the  ri^hfy  and  in  25  cases  to  the  lower  lobe  of  the  le/}  lung.  It 
extended  over  the  whole  of  the  nijht  lung  in  27,  and  over  the  whole  of  the 
l^/^  Inng  in  9  cases.  It  was  limited  to  the  upper  lobe  of  the  ri^ht  lung  in  8, 
and  to  the  upper  lobe  of  the  left  lung  in  3  cases.  It  was  seated  in  the  lower 
Wbe  of  both  lungs  in  8  cases. 

Clink'al  History. — The  division  of  acute  pneumonitis  into  stages  is  based 
nfK>n  differences  as  regards  the  anatomical  characters  at  different  periods  of  the 
duea^e.     The  Jirat  stage  embraces  the  period  during  which  the  affected  lobe  is 

*  "  <^*Lmical  Report  on  Pneumonia,  based  on  an  Analysis  of  183  Cases,"  by  the  author. 
Vide  American  journal  of  the  Medical  .SciVncti*,  January,  1861. 
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in  the  state  of  active  congestion  or  engorgement.  This  stage  is  called  the 
stage  of  engorgement.  The  disease  is  considered  as  passing  into  the  9econd 
stage  when  the  affected  lobe  or  a  greater  part  of  it  has  become  solidified  by 
the  inflammatory  exudation.  This  stage  is  called  the  stage  of  solidification 
or  hepatization.  In  the  third  stage  the  afl^ected  lobe  is  in  one  of  two  condi- 
tions. If  the  disease  pursue  a  favorable  course,  the  third  stage  begins  when 
it  is  evident  that  absorption  of  the  exuded  matter  is  going  on,  and  convales- 
cence takes  place  during  this  period.  This  may  be  called  the  stage  of  resolu- 
tion. If  the  disease  pursue  an  unfavorable  course,  the  third  stage  is  called 
the  stage  of  purulent  infiltration.* 

The  duration  of  each  of  these  stages  varies  much  in  different  cases.  The 
stage  of  engorgement  may  last  for  only  a  few  hours.  I  have  known  an  entire 
lobe  to  be  solidified  by  two  pounds  of  exudation  matter,  as  determined  after 
death,  in  less  than  twelve  hours.  Not  infrequently  this  stage  does  not  extend 
beyond  twenty-four  hours.  But  sometimes  the  solidification  occupies  two^ 
three,  or  four  days,  and  in  some  cases  even  a  longer  period.  In  the  major- 
ity of  cases  this  stage  is  from  twenty-four  to  forty-eight  hours  in  duration. 
The  stage  of  solidification  may  also  be  of  short  duration.  I  have  known 
resolution  to  begin  and  to  make  considerable  progress  in  twenty  hours.  But 
this  may  not  be  evident  for  two,  three,  or  four  days,  or  even  for  a  con- 
siderably longer  period.  In  the  majority  of  cases  the  duration  of  this  stage 
is  from  two  to  four  days.  The  stage  of  resolution  is  still  more  variable. 
There  is  a  notable  difference  in  different  cases  as  regards  the  rapidity  or  slow- 
ness with  which  the  solidifying  deposit  is  removed.  It  is  very  rarely  the  case 
that  the  resolution  is  completed  in  less  than  three  or  four  days,  and  generally 
eight  or  ten  days  are  required.  In  some  cases  two  or  three  weeks  elapse 
before  the  air-cells  arc  restored  to  their  normal  condition,  and  occasionally 
the  resolving  process  is  even  much  more  protracted. 

In  the  great  majority  of  cases  acute  pneumonitis  begins  with  a  well-pro- 
nounced chill,  frequently  accompanied  by  rigors.  The  thermometer  in  the 
axilla  shows  an  increase  of  temperature,  although  coldness  exists  as  a  sub- 
jective symptom.  The  invasion  is  usually  abrupt,  with  few  or  no  premo- 
nitions. The  attack  is  liable  to  occur  during  the  night.  Coincident  with  or 
speedily  following  the  chill  is  the  occurrence  of  pain.  Sometimes,  however, 
pain  is  not  felt  until  several  hours  after  the  chill.  The  pain  is  frequently 
severe.  It  is  acute,  lancinating,  and  in  all  respects  identical  with  the  pain 
in  acute  pleuritis.  It  proceeds  from  the  pleuritis  developed  in  conjunction 
with  the  pneumonitis.  As  a  rule,  the  intensity  of  the  pain  is  in  proportion 
to  the  amount  of  coexisting  pleuritis ;  but  it  is  true  alike  of  pleuritis  thus 
developed  as  a  complication  and  when  it  occurs  primarily  that  it  is  some- 
times attended  with  little  or  no  pain.  Cases  of  pneumonitis  difier  consider- 
ably as  regards  this  symptom,  and  it  may  be  quite  prominent  or  present  in  a 
moderate  degree  or  altogether  wanting.  The  pain  is  usually  referred  to  a 
circumscribed  space  at  or  near  the  nipple  of  the  affected  side.  This  limitation 
of  the  pain  is  a  point  distinctive  of  pneumonitis  as  compared  with  pleuritis. 

Cough  is  usually  present  at  or  soon  after  the  invasion.  It  is  more  or  less 
prominent.  It  is  sometimes  wanting.  It  is  painful  in  proportion  as  pain  is 
a  prominent  symptom  irrespective  of  the  cough.  The  cough  is  frequently 
accompanied  by  expectoration.     The  matter  at  first  expectorated  is  scanty, 

'  [This  term,  whirh  is  retained  in  conformity  with  usage  and  for  the  pake  of  conve- 
nience, has  already  been  commented  upon.  Tlie  lung  may  present  the  appearance  of 
Buppunition  without  there  being  any  infiltration  in  the  proper  sense  of  the  word.  It  is 
probable  that  the  procesn  which,  when  oljserved  post-mortem,  is  called  purulent  infil- 
tration occurs  in  every  case  of  pneumonia,  and  is  an  indispensable  prerequisite  to  the 
absorption  of  the  exudate. — II.] 
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tranjjparent,  and  viscid,  and  in  a  certain  proportion  of  cases  it  soon  assumes 
characters  which  are  highly  distinctive  of  the  disease.  It  becomes  semi- 
inn.'parent,  adhesive,  and  has  a  reddish  tint  like  that  of  iron  rust ;  hence  it 
is  commonly  known  as  the  rusty  expectoration.  This  appearance  is  due  to 
a  small  (|aantity  of  blood  which  has  become  intimately  mixed  with  the  mat- 
ter in  its  passage  from  the  smaller  to  the  larger  bronchial  tubes.  The  adhe- 
areoes*  is  such  that  when  a  considerable  quantity  has  accumulated  it  adheres 
i^.clopelv  to  the  bottom  of  the  vessel  as  to  remain  when  the  vessel  is  inverted. 
The  rusty  expectoration  is  by  no  means  uniformly  present.  The  matter  is  in 
^mt  case.-*  semi-transparent  and  adhesive  without  the  reddish  tint.  It  may 
hare  a  yellowish  tint,  as  if  mixed  with  a  little  bile,  which,  however,  is  not 
the  fact.  It  sometimes  contains  blood  in  abundance,  and  when  the  blood  is 
uf  a  dark  color  it  is  what  is  called  the  prune-juice  expectoration.  It  is  to 
lie  borne  in  mind  that  expectoration  in  some  cases  of  pneumonitis  is  entirely 
¥antin«r. 

Pyrexia  exists  at  the  outset,  together  with  pain  in  the  head,  loss  of  appe- 
tite, thirst,  prostration,  heat  of  skin,  etc.  The  pulse  varies  much  in  frequency 
indifferent  cases,  ranging  from  SO  to  120,  and  is  more  or  less  full  and  hard. 
Tht  thermometer  in  the  axilla  indicates  more  or  less  increase  of  heat,  the 
increaj<e  in  mild  cases  not  exceeding  104*^  F.  An  increase  above  this  point 
iJways  denotes  severity  of  the  disease.  A  sudden  increase  of  temperature 
points  to  the  invasion  of  a  new  lobe  or  to  some  intercurrent  affection.  Cases 
differ  ^eatly  as  regards  general  or  constitutional  disturbance,  the  system  being 
much  more  tolerant  of  the  disease  in  some  persons  than  in  others. 

The  respirations  are  increased  in  frequency.  This  may  depend  on  the 
pleuritic  pain  if  it  be  marked,  and  also  on  the  interruption  of  the  function  of 
luemitosis  in  the  portion  of  lung  affected. 

These  are  the  important  symptoms  belonging  to  the  clinical  history  of 
the  beginning  and  during  the  first  stage  of  the  disease.  During  the  stage 
of  solidification  the  symptoms  change.  Pain,  if  it  have  existed,  diminishes 
or  ceases.  Cough  and  expectoration  continue,  but  the  cough  is  less  hard  and 
painful  and  the  expectoration  is  effected  with  more  facility.  The  matter 
expectorated  loses  its  rusty  appearance,  and  becomes  opatjue,  less  adhesive, 
and  more  abundant.  It  is  now  the  expectoration  of  resolving  bronchitis.  It 
L»  furnished  chiefly  by  the  bronchial  tubes  within  the  affected  portion  of  lung, 
and  i«  abundant  in  proportion  as  the  bronchial  mucous  membrane  is  involved 
in  the  inflammation.  [On  careful  examination  of  the  sputum  it  is  seen  to 
contain  opaque  particles  which,  when  separated  and  unravelled  by  shaking  in 
water,  may  be  demonstrated  to  be  composed  of  fibrinous  casts  of  the  terminal 
broDchi.  The  microscope  is  not  necessary  for  their  recognition,  their  true 
nature  becoming  apparent  when  they  are  dissected  out  upon  a  glass  slide  and 
held  before  a  dark  background.  These  casts  are  almost  pathognomonic  of 
tcnte  lobar  pneumonitis,  the  only  other  affection  in  which  they  are  observed 
being  fibrinous  bronchitis.  Microscopically  they  are  seen  to  be  composed  of 
pamllel  bundles  of  fibrin  in  the  meshes  of  which  are  imbedded  blood-corpus- 
cles, both  white  and  red,  and  fat-granules.  Ciliated  epithelial  cells  may  also 
be  a^iherent  to  them. — H.]  The  pyrexia  continues,  but  with  diminished 
inteoi^ity.  The  pulse  in  this  stage  may  be  small  and  deficient  in  strength, 
eppeciallv  if  more  than  one  lobe  be  involved,  owing  to  the  obstruction  to  the 
palmonary  circulation,  which  diminishes  the  quantity  of  blood  received  from 
the  Inn^  by  the  left  auricle,  and  owing  also  to  the  amount  of  material  with- 
drawn from  the  blood  and  deposited  in  the  air-cells.  The  respirations  arv 
inovased  in  frequency  out  of  proportion  to  the  increased  fre(|ueiicy  of  the 
heart's  action,  in  consequence  of  the  solidified  portion  of  lung  taking  no  part 
b  the  respiratory  function. 
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These  are  the  modifieatiorm  of  the  symptoms,  assuming  a  single  lobe  only 
to  be  affected  and  that  the  course  of  the  disease  is  favorable.  The  invasion 
of  another  lobe  is  rarely  accompanied  by  a  chill.  The  pyrexia  persists  or  is 
increased,  and  the  respirations  become  more  frequent,  accompanied  perhaps 
by  labored  breathing,  marked  dilatation  of  the  alae  nasi,  and  dyspnoea.  The 
affection,  however,  of  an  entire  lung  does  not  always  give  rise  to  symptoms 
denoting  great  gravity  of  disease.  The  pyrexia  is  not  always  intense,  and 
may  be  slight ;  the  respirations  may  be  but  little  increased  in  frequency ; 
cough  and  expectoration  may  be  not  only  not  prominent,  but  wanting,  and  the 
system  may  be  but  little  disturbed. 

[The  type  of  pneumonic  fever  is  continuous,  there  being,  in  uncomplicated 
cases,  no  intermission,  and  little  remission  until  the  crisis  arrives.  Up  to  this 
time  the  difference  between  the  morning  and  evening  temperatures  is  seldom 
more  than  2.5^  F.  It  is  true  that,  occasionally,  between  the  third  and  fifth 
days  there  is  a  fall  of  temperature  so  decided  as  to  give  rise  to  the  belief  that 
the  crisis  has  arrived.  This  idea,  however,  is  soon  dispelled  by  the  tempera- 
ture returning  in  a  few  hours  to  its  former  level  and  there  remaining  for  several 
days  longer.  The  crisis  or  critical  defervescence  may  occur  at  any  time  between 
the  third  and  fourteenth  days,  but  in  the  greater  number  of  cases  is  on  the 
seventh.  The  fall  of  temperature  at  this  time  is  so  rapid  and  so  great  that 
the  diagnosis  of  pneumonia  may  be  made  with  great  certainty  by  mere 
inspection  of  the  temperature-chart.  The  temperature  generally  begins  to 
decline  in  the  evening  or  during  the  night,  and  defervescence  may  be  so 
rapid  that  by  the  following  morning  the  body-heat  is  normal  or  subnormal. 
A  drop  of  from  six  to  seven  degrees  in  the  course  of  twelve  hours  is  by  no 
means  rare.  Exceptionally,  in  favorable  cases,  the  fever  may  be  prolonged 
until  the  tenth,  twelfth,  or  fourteenth  day.  The  defervescence  under  such 
circumstances  takes  place  gradually  by  lysis — a  mode  of  t^jrmination  which  is 
usually  due  to  some  complication. 

The  crisis  is  occasionally  preceded  by  symptoms  of  an  alarming  character, 
such  as  chills,  convulsions,  and  delirium.  These  are  in  reality  a  part  of  the 
crisis  itself,  and  were  in  fact  described  by  the  older  writers  under  the  title 
perturbatio  critica. 

With  the  decline  of  temperature  the  pulse  diminishes  in  frequency,  the 
skin  becomes  moist,  sometimes  bathed  in  perspiration,  and  the  patient  falls 
into  a  sound  sleep,  from  which  he  awakens  much  refreshed  and  with  a  sensa- 
tion of  being  delivered  from  an  intolerable  burden.  The  urine  now  voided 
throws  down  a  copious  sediment  of  urates,  which  circumstance  caused  the 
older  writers  to  believe  in  a  critical  elimination  of  the  materies  morbi. — H.] 

If,  however,  the  disease  pass  into  the  stage  of  suppuration,  the  symptoms 
denote  an  unfavorable  course.  The  pulse  becomes  more  and  more  frequent 
and  feeble.  The  expectoration  is  abundant  and  purulent.  The  respirations 
are  frequent.  The  strength  of  the  patient  fails,  and  death  takes  place  by 
asthenia,  the  accumulation  of  morbid  products  in  the  air-tubes  fre<juently 
contributing  to  the  fatal  termination. 

There  are  certain  symptoms  belonging  to  the  clinical  history  of  pneumonitis 
which  are  not  included  in  the  foregf>ing  sketch  of  its  symptomatology.  One 
of  thei*e  relates  to  the  urine.  While  the  process  of  exudation  is  going  on, 
and  after  solidification  has  taken  place,  until  resolution  begins  the  chlorides 
fre(|uently  are  greatly  diminished  or  disappear  fn>m  the  urine.  The  disappear- 
ance of  the  chlorides  from  the  urine  is  not  peculiar  to  pneumonitis.  It  is 
observe<l  in  other  diseases.  It  is  not.  therefore,  a  diagnostic  character  of  the 
disease,  but  it  constitutes  evidence  either  that  the  exudation  is  going  on  or 
that  resolution  has  not  begun.  It  is  stated  that  the  chlorides  are  found  in 
abundance  in  the  matter  expectorated  durinz  the  time  of  their  disappearance 
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from  the  urine.  The  quantity  of  urine  is  in  general  more  or  less  diminished. 
The  area  eliminated  exceeds  the  amount  in  health,  and,  owing  to  the  dimin- 
ished quantity  of  water,  the  urates  are  oflen  deposited  in  abundance  when  the 
urine  becomes  cold.  The  increase  of  urea  denotes  an  abnormal  destructive 
oeubolism  of  nitrogenous  substances.  It  is  not  uncommon  for  the  urine  to 
(ODtain  a  trace  or  a  moderate  quantity  of  albumen.  The  presence  of  albumen 
ig  probably  due  to  systemic  venous  congestion  or  to  an  altered  condition  of 
the  blood,  as  in  other  acute  general  diseases.  Albumen  in  abundance  in  the 
urine  denotes  coexisting  renal  disease. 

Delirium  not  infrequently  occurs  in  acute  pneumonitis.     It  may  be  mild 
lod  merely  incidental  to  the  pyrexia ;  but  it  is  sometimes  a  prominent  symp- 
tom.   It  may  be  active,  the  patient  attempting  to  get  out  of  bed,  resisting 
efforts  of  restraint,  and  perhaps  using  violence ;  or  it  may  be  of  the  low,  inco- 
herent, muttering  kind,  such  as  occurs  in  typhoid  fever.     Delirium  is  more 
likely  to  occur  if  the  upper  lobe  be  affected  than  if  the  affection  be  limited 
to  the  lower  lobe.     It  is  evidence  of  gravity  of  the  disease  in  proportion  as  it 
is  prominent,  active,  and  persisting.     It  is  likely  to  occur  in  spirit-drinkers. 
A  dusky  redness  of  one  or  both  cheeks,  the  margins  of  the  redness  being 
abruptly  defined,  is  frequently  observed,  and,  if  the  hectic  flush  of  pulmonary 
tnbereulosis  be  excluded,  is  quite  distinctive  of  acute  pneumonitis.     When 
confined  to  one  cheek  it  does  not  follow,  as  was  formerly  supposed,  that  the 
pnlmonarv  inflammation  is  seated  on  the  same  side.     It  is  not  uncommon  for 
ao  herpetic  eruption  to  occur  upon  the  face,  more  especially  around  the  mouth. 
[Herpes  labialis  occurs  too  frequently  in  the  course  of  pneumonia  to  be 
reganied  as  a  mere  coincidence,  and  not  often  enough  to  justify  the  classi- 
fication of  the  disease  among  the  eruptive  fevers.     In  some  epidemics  it  is 
observed  in  a  large  percentage  of  cases,  while  in  others  it  is  rare.     Statistics 
of  Finkler  show  that  there  is  a  larger  percentage  of  recoveries  in  the  cases 
attended  with  herpes. — H.] 

Sh'gbt  jaundice  is  an  occasional  concomitant,  due  to  duodenitis.  It  occurs 
especially  in  spirit-drinkers.  Its  occurrence  is  probably  accidental.  At  all 
events,  it  is  not  associated  often  enough  to  show  any  pathological  connection 
between  pneumonitis  and  hepatic  disease.  Owing  to  the  accumulation  of 
blood  in  the  right  cavities  of  the  heart,  and  the  consequent  congestion  of  the 
ST^emic  veins,  the  liver  sometimes  becomes  more  or  less  enlarged. 

The  occurrence  of  abscess  and  gangrene  is  accompanied  by  symptomatic 
pbenomena  denoting  these  events.  The  collection  of  pus  in  an  abscess  leads 
to  a  sadden  and  copious  purulent  expectoration  if  the  life  of  the  patient  be 
raffieiently  prolonged,  and  the  existence  of  a  cavity  may  be  determinable  by 
phv»ical  signs.  This  is  a  grave  event,  but  it  by  no  means  necessarily  renders 
the  di««ea8e  fatal.  It  occurred  in  4  out  of  133  cases  which  I  recorded  and 
Analyzed,  and  2  of  these  4  cases  ended  in  recovery.  I  have  notes  of  a  case, 
m  addition  to  the  4  cases  just  referred  to,  in  which  a  series  of  purulent  col- 
lections were  expectorated  and  the  recovery  was  complete.  The  infrequency 
of  gangrene  is  shown  by  its  having  occurred  in  but  1  of  133  cases.  The 
^se^»e  proved  fatal  in  that  case.  Since  the  analysis  of  these  cases  I  have 
known  gangrene  to  occur  to  a  limited  extent  in  a  case  which  ended  in 
Tccoverv.  Its  occurrence  is  shown  by  the  characteristic  fetor  attending 
expectoration,  together  with  the  appearance  of  decomposed  pulmonary  tissue 
Jk  the  matter  expectorated. 

The  combination  of  other  affections  with  acute  pneumonitis  will  of  course 
iDvolve  the  addition  of  symptoms  derived  therefrom.  In  malarial  districts 
it  may  be  conjoined  with  periodical  fever.  This  is  an  important  complica- 
don  MS  regards  danger  and  therapeutical  indications.  The  existence  of  the 
pBeamonitis  may  serve  to  interrupt  to  a  greater  or  less  extent  the  regular 
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succession  of  periodical  paroxysms,  and  the  latter  may  t€nd  to  obscure  the 
phenomena  of  the  pulmonary  affection.  Pneumonitis  occurring  in  the 
intemperate  is  liable  to  lead  to  the  development  of  delirium  tremens.  The 
complication  is  always  serious,  and  is  important  with  reference  to  treatment. 
It  occurred  in  8  of  133  cases.  Pericarditis  is  another  grave  complication. 
This  occurred  in  8  of  133  cases. 

The  supervention  of  certain  symptoms  is  expressed  by  the  term  ti/phoid 
pneumonitis.  This  term  denotes  the  existence  of  symptoms  analogous  to 
those  which  belong  to  typhoid  fever,  of  which  the  most  prominent  is  low, 
muttering  delirium.  A  distinction  is  here  to  be  made  between  typhoid  pneu- 
monitis and  typhoid  fever  with  pneumonitis  as  a  complication.  Pneumonitis 
is  liable  to  be  developed  in  the  course  of  typhoid  fever,  the  latter  being  the 
primary  affection  ;  but  in  the  so-called  typhoid  pneumonitis  the  latter  is  the 
disease,  certain  of  the  typhoid  phenomena  being  superadded.  In  other  worda, 
the  typhoid  state  may  be  developed  in  connection  with  pneumonitis  as  with 
other  affections,  but  this  typhoid  state  does  not  involve  the  essential  fever 
designated  as  typhoid.  [Typhoid  fever  may  also  begin  with  the  signs  and 
symptoms  of  pneumonia,  constituting  the  so-called  "  pneumo-typhus "  of 
German  writers.  Cases  of  this  sort  are  doubtless  sometimes  included  under 
the  head  of  typhoid  pneumonia. — H.]  There  is  not  sufficient  ground  for 
considering  "  alcoholic  pneumonia  "  as  a  distinct  variety,  but  habits  of  spirit- 
drinking  occasion  certain  distinctive  features — namely,  jaundice  and  the  phe- 
nomena of  delirium  tremens ;  the  ability  to  resist  and  recover  from  the  disease 
is  also  thereby  impaired. 

The  duration  of  acute  pneumonitis,  when  uncomplicated,  varies  within 
pretty  wide  limits.  Dating  from  the  attack  to  the  time  when  the  patient 
could  be  pronounced  convalescent  in  30  cases,  the  shortest  was  five  and  the 
longest  twenty -three  days.  The  mean  duration  was  a  fraction  over  twelve 
days.  In  14  fatal  cases  the  shortest  duration  from  the  attack  to  the  time  of 
death  was  three,  and  the  longest  twenty  days,  the  mean  duration  being  a 
fraction  over  ten  days. 

Causation. — Statistics  show  that  no  period  of  life  involves  either  cxemp- 
tion  from,  or  a  notable  proclivity  to,  this  disease.  It  occurs  under  five  years 
of  age,  but  not  often.  Cases  are  less  infrequent  between  the  ages  of  five  and 
ten.  Of  118  cases,  the  patients  all  were  over  ten  years  of  age  ;  13  were  under 
twenty ;  44  between  twenty  and  thirty  years ;  37  were  between  thirty  and 
forty  years ;  17  were  between  forty  and  fifty  years ;  7  were  between  fifty  and 
sixty  years ;  and  in  no  case  was  the  age  over  sixty.  Cases,  however,  are  not 
infrequent  after  the  age  last  named.  [According  to  E.  F.  Wells,'  the  mortal- 
ity from  pneumonia  is  lowest  between  the  ages  of  five  and  twenty.  "  From 
twenty  to  forty  years  the  proportion  is  increased  somewhat,  to  be  again  con- 
siderably augmented  during  the  next  score  of  years.  Old  age  comes  on  with 
a  large — the  largest — and  increasing  prevalence." — H.]  The  disease  occurs 
much  oftener  among  males  than  females.  The  analysis  of  my  ca.ses  with 
reference  to  occupation  does  not  show  that  any  particular  calling  predisposes 
to  this  disease,  but  the  proportion  of  laborers  engaged  in  outdoor  work  over 
those  employed  within  doors  shows  that  they  are  most  liable  to  the  disease 
who  are  exposed  to  the  vicissitudes  of  the  weather.  Not  infrequently  the 
attack  is  excited  by  some  unusual  exposure,  such  as  working  in  the  cold  and 
wet  or  sleeping  out  of  doors  at  night.  The  large  proportion  of  hospital  cases 
in  which  patients  are  addicted  to  excessive  drinking  shows  that  causative 
influences  proceed  from  intemperance.  In  10  of  37  cases  in  which  the  habits 
were  noted  the  attack  followed  a  debauch.     It  is  cjuestionable  whether  the 
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abuse  of  alcohol  acts  directly  as  a  cause ;  probably  the  disease  is  caused  by 
circumstances  incidental  to  intemperance,  such  as  exposure  to  cold,  etc.,  these 
actiog  as  exciting  causes. 

The  association  of  periodical  fever  and  pneumonitis  has  already  been 
itlverted  to.  My  observations  do  not  show  the  existence  of  any  patholog- 
ical connection  between  these  affections.  There  is  no  ground  for  the  con- 
elusion  that  persons  subject  to  intermittent  fever  are  thereby  more  prone  to 
pDeumonitis,  or  that  the  latter  affection  tends  to  reproduce  an  attack  of  the 
former.  Their  coexistence  is  due  to  the  coincidence  of  the  causes  proper  to 
each. 

With  respect  to  causative  influences  pertaining  to  other  pulmonary  affec- 
tions, facts  show  that  bronchitis  does  not  eventuate  in  pneumonitis.  The 
game  is  true  of  pleuritis.  Tuberculous  patients  are  not  particularly  prone 
to  the  ditfease,  and  when  it  does  supervene  it  may  or  may  not  affect  the  upper 
lobe,  in  which  the  deposit  of  tubercle  is  most  abundant.  Certain  pulmonary 
tffections — namely,  emphysema,  asthma,  and  chronic  pleuritis — are  so  infre- 
quently associated  with  pneumonitis  as  to  show  that,  instead  of  involving  a 
predisposition  to  this  disease,  they  afford  more  or  le^s  protection  against  it. 
Pneumonitis  is  not  often  developed  in  persons  affected  with  organic  disease 
of  the  heart. 

Pneumonitis  occurs  as  a  complication  of  other  than  pulmonary  diseases. 
It  is  not  infrequently  developed  in  the  course  of  typhus  and  typhoid  fever, 
rubeola,  dysentery,  etc.  The  different  affections  of  the  kidneys  have  been 
supposed  to  stand  in  a  causative  relation  to  it.  My  own  experience  does  noi 
furnish  evidence  of  such  a  relation.  In  not  one  of  133  cases  analyzed  was 
the  disease  preceded  by  albuminuria. 

It  occurs  in  certain  seasons  of  the  year  in  preference  to  other  seasons.     It 
occurs  everywhere  much  oflener  during  the  winter  than  during  the  summer 
months,  and  in  our  Northern  States  cases  are  more  frequent  in  the  spring 
months  than  at  any  other  season.     In  this  country  the  disease  occurs  in  the 
Middle  and  Southern  much  oftener  than  in  the  Northern  States.     It  prevails 
much  more  in  some  years  than  in  others.    In  sections  of  the  Southern  States 
it  prevails  at  times  sufficiently  to  be  considered  as  endemic.     It  is  the  prev- 
alent disease  during  the  winter  months  in  these  States,  and,  affecting  espe- 
cially the  negro  population,  often  proves  the  scourge  of  the  sugar  and  cotton 
plantations  of  the  South.     It  is  a  severer  disease  in  the  Southern  sections  of 
the  country  than  at  the  North,  being  more  liable  to  extend  beyond  a  single 
lobe  and  proving  fatal  in  a  larger  proportion  of  cases.    This  liability  is  greater 
in  the  same  district  in  some  years  than  in  others.    In  some  years  also  there  is 
an  unusual  tendency  in  the  disease  to  attack  primarily  an  upper  lobe.     Such 
a  tendency  is  manifest  at  the  time  of  writing  these  remarks.     Within  two 
months  (October  and  November)  in  hospital  practice  I  have  met  with  five 
CMi^es  in  which  the  disease  has  been  limited  to  an  upper  lobe,  being  about 
one-half  the  cases  which  occurred  under  my  observation  during  this  period. 
In  a  large  proportion  of  the  cases  of  acute  pneumonitis  the  disease  is  appa- 
rently developed  spontaneously ;  that  is,  it  is  not  referable  to  any  obvious  caus- 
ative agency.    When  it  appears  to  follow  exposure  to  cold,  it  is  probable  that 
this  acts  only  as  an  exciting  cause  co-operating  with  the  action  of  a  special 
cause.     Litten  has  described  cases  of  acute  lobar  pneumonitis  following  two 
or  three  days  after  contusion  of  the  chest  without  any  external  wound.     It 
10  possible  that  in  these  cases  physical  changes  in  the  lung  produced  by  the 
contusion  favored  the  development  of  a  special  infectious  agent  of  pneumo- 
nia.     Pirect  injury  of  the  lung,  as  in  stab-wounds  and  gunshot  wounds,  has 
no  tendency  to  cause  lobar  pneumonia. 

Clinical  evidence  seems  inadequate  to  prove  contagiousness.     Instances  in 
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which  persons  in  the  same  neighborhood  and  members  of  the  same  house- 
hold are  attacked  successively  may  be  explained  by  supposing  an  exposure 
in  common  to  an  extrinsic  cause.  Yet  if  it  be  demonstrated  that  the  disease 
can  be  produced  in  an  inferior  animal  by  inoculation,  this  fact  is  proof  of 
communicability,  and  \i&  apparent  incongruity  with  clinical  experience  is  to 
be  accounted  for,  as  in  the  instance  of  pulmonary  phthisis,  by  supposing  a 
peculiar  predisposition,  or,  in  other  words,  a  favors^ble  £oil,  to  be  an  essential 
factor  in  the  causation. 

[Pneumonia  is  now  universally  recognized  as  an  infectious  disease,  and  for 
the  following  reasons : 

(1)  Like  most  infectious  diseases,  it  runs  a  definite,  self-limited  course. 

(2)  The  relation  between  the  inflammatory  process  in  the  lung  and  the  con- 
stitutional symptoms  is  far  from  uniform.  The  fever  and  other  symptoms 
and  signs  of  infection  may,  and  often  do,  precede  the  local  affection,  and  it  is 
the  rule  for  the  fever  to  vanish  before  there  has  been  any  demonstrable  dim- 
inution in  the  area  of  pulmonary  inflammation.  Again,  the  constitutional 
symptoms  may  be  of  severest  type  when  the  amount  of  lung  involved  is 
small ;  while,  on  the  other  hand,  the  course  of  the  disease  may  be  benign 
when  an  entire  lobe  or  lung  is  consolidated.  Facts  like  the  above  cannot  be 
explained  satisfactorily  on  the  theory  that  the  general  symptoms  are  secon- 
dary to  and  dependent  upon  a  mere  local  inflammation. 

(3)  Another  proof  of  the  infectious  nature  of  pneumonia  is  that  it  often 
prevails  in  epidemic  form.  Examples  of  its  epidemic  prevalence  in  prisons, 
barracks,  and  asylums  are  too  numerous  to  mention.  One  of  the  most 
remarkable  epidemics  occurred  in  Middlesborough,  England,  in  1888.  Out 
of  a  population  of  about  70,000  there  were  369  deaths  from  pneumonia,  288 
of  which  were  males.^  There  are  accounts  of  village  epidemics  in  which  the 
track  of  the  disease  was  very  similar  to  that  of  the  most  contagious  affections  ; 
that  is,  it  would  show  a  decided  preference  for  certain  streets  and  neighboring 
houses.  For  example,  in  an  epidemic  which  prevailed  in  Tubingen  in  1881, 
"  thirty  cases  happened  in  houses  which  had  in  previous  years  contained 
patients  with  pneumonia."' 

Although  obliged  by  such  facts  as  those  above  mentioned  to  regard  pneu- 
monia as  an  infectious  disease,  it  must  be  confessed  that  its  precise  etislogy 
is  one  of  the  most  difficult  questions  in  pathology.  The  diplococcus  of 
Fraenkel  is  the  organism  most  commonly  present  in  the  inflamed  lung.  It 
was  found  in  10  consecutive  cases  by  Dr.  Welch  of  Johns  Hopkins  Hospital, 
and  in  a  much  greater  number  (46)  by  Dr.  Guido  Banti  of  Florence,  Italy.* 
In  one  of  Banti's  cases  staphylococci  were  also  present,  and  in  4  of  Welch's 
cases  pus  organisms  were  also  found. 

In  1886.  Weichselbaum  examined  129  cases  of  pneumonia  with  reference 
to  the  organisms  in  the  inflamed  tissues.  He  found  Fraenkel's  diplococcus 
in  94  cases  (80  primary,  14  secondary) ;  Friedlander's  bacillus  in  9  (8  pri- 
mary), while  the  remainder*  were  associated  with  the  streptococcus  pyogenes 
in  21  (13  primary),  and  the  staphylococcus  pyogenes  aureus  or  albus  in  5  (all 
secondary). 

From  such  observations  as  those  just  referred  to  it  appears  evident  that 
cases  which  do  not  depart  either  clinically  or  anatomically  from  the  type  of 
pneumonia  may  be  associated  with  different  species  of  infective  organisms. 

*  There  is  a  decide<l  discrepancy  in  the  reports  of  this  epidemic,  E.  Klein  {Central- 
hlntt  Jtir  Bakteridwfie  und  Panmlenkuudey  May  3,  1889)  giving  the  population  as  about 
40,000  and  the  deaths  as  about  240,  wiiile  Sturges  and  Coupland  in  their  work  on  pneu- 
monia (2d  fd.,  1890^  give  the  figures  above  quoted. 

'  Sturges  and  Coupland,  lor,  cil. 

•  La  Sperimentaley  Aprile-Maggio,  1S90. 
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The  present  views  concerning  the  bacteriology  of  pneumonia  may  be 
gammed  ap  in  the  following  conclusions  of  Sturges  and  Coupland : 

•  1.  Pneumonia  is  a  specific  general  disease  of  which  lobar  inflammation 
of  the  lung  is  the  local  manifestation. 

•'2.  The  most  constant  cause  of  pneumonia  is  Fraenkel's  diplococcus,  but 
there  are  other  viruses  which  may  evoke  it. 

••3.  Chill  and  other  causes,  some  more,  some  less  distinctly  observed  in 
that  relation,  are  to  be  regarded  only  as  secondary  or  predisposing. 

•4.  The  ^pneumonic  virus'  may,  and  often  does,  excite  inflammatory  dis- 
torbanee  in  other  organs  than  the  lung,  and  sometimes  such  inflammations 
may  be  excited  without  the  lung  participating.'* 

Poeumonia  resembles  erysipelas  in  that  one  attack  affords  no  protection 
agaiDst  subsequent  attacks. — H.] 

DiAONOSls. — Acute  pneumonitis  in  some  cases  is  accompanied  by  symp- 
toms which  are  highly  distinctive.     If  a  patient  be  seized  with  a  chill  fol- 
lowed by  febrile  movement,  together  with  a  pleuritic  stitch  referred  to  a 
circumscribed  space  near  the  nipple,  and  the  characteristic  rusty  expectora- 
tiuD  occur,  the  diagnosis  is  readily  made  without  the  aid  of  physical  signs.  ' 
But  these  symptoms  are  by  no  means  constantly  present.     The  disease  is  not 
infrequently  entirely  latent  as  regards  diagnostic  symptoms,  and  it  is  often 
oTerlooked  by  those  who  do  not  employ  physical  exploration.     Even  if  its 
eiistence  be  revealed  by  symptoms  irrespective  of  signs,  the  situation  and 
citent  of  the  affection  can  only  be  ascertained  by  means  of  the  latter.    With 
the  aid  of  signs  the  diagnosis  in  the  great  majority  of  cases  is  made  without 
dificulty.   The  diagnostic  symptoms  are  especially  liable  to  be  absent  and  the 
disease  to  be  developed  insidiously  when  it  is  associated  with  other  diseases. 
\ot  infrequently  an   examination  of  the  chest  reveals  its  existence  unex- 
pectedly.    I  have  been  accustomed  to  characterize  it  under  these  circum- 
stances as  sneaking  pnenmonia,  using  the  language  of  personification  which 
is  «>  often  used  in  speaking  or  writing  of  diseases.    The  term  "  asthenic  pneu- 
monia "  has  been  applied  to  it  when  the  symptomatic  characters  which  belong 
to  typical  cases  are  wanting.    On  the  other  hand,  the  term  "  frank  pneumonia  " 
is  o!\en  used  to  distinguish  cases  in  which  these  charact43rs  are  well  marked. 
Patients  with  this  disease  do  not  always  take  at  once  to  the  bed.     It  is 
not   very  uncommon  to  meet  with  cases  in  dispensary  practice,  the  disease 
having  gone  on  to  the  second  stage.     These  may  be  distinguished  as  "  walk- 
ing cases.'*     A  young  woman  once  consulted  me  at  my  house,  complaining 
chiefly  of  weakness  and  loss  of  appetite,  with  a  slight  cough.     The  tempera- 
tare  in  the  axilla  was  103°,  and  physical  exploration  showed  solidification  of 
the  entire  lower  lobe  of  the  right  lung.     She  bad  taken  a  long  drive  the  pre- 
vious day,  thinking  it  might  be  of  benefit  to  her,  and  she  had  come  two  miles 
to  see  me.       The  history  rendered  it  certain  that  the  disease  was  acute  lobar 
pneumonitis. 

In  the  first  stage  the  signs  on  which  the  diagnosis  is  to  be  based  are  slight 
or  moderate  dulness  on  percussion  and  the  crepitant  rale.  The  latter,  if  per- 
sistent and  well  marked,  is  almost  pathognomonic.  Care  must  be  taken,  how- 
ever, not  to  confound  this  rale  with  the  subcrepitant,  its  distinctive  characters 
being  its  fineness,  dryness,  and  limitation  to  inspiration.  With  a  distinct 
appreciation  of  these  characters  it  should  never  be  confounded  with  the 
eo-called  subcrepitant  rale,  which,  however  fine,  is  a  moist,  bubbling  sound, 
and  liable  to  be  heard  in  expiration  as  well  as  in  inspiration.  Care  must  be 
taken  not  to  mistake  for  the  crepitant  rale  the  sound  produced  by  movements 
of  the  stethoscope  on  the  chest  if  eovt^red  with  hair,  and  the  crepitus  of  a 
fractured  rib.     It  is  also  to  be  borne  in  mind  that  after  rising  to  the  sitting 
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posture  a  feeble  patient  with  any  disease  may  furnish  for  a  few  deep  inspira- 
tions a  true  crepitant  rale  on  the  posterior  aspect  of  the  chest.  But  the 
crepitant  rale  is  not  uniformly  present  in  lobar  pneumonia.  In  its  absence  a 
positive  diagnosis  may  require  some  delay  until  a  sufficient  number  of  lobules 
are  solidified  to  give  rise  to  an  appreciable  modification  of  the  respiratory 
murmur.  The  modification  is  that  which  I  have  described  under  the  name 
broncho-vesicular  respiration* — a  modification  approximating,  more  or  less, 
toward  the  bronchial  or  tubular  respiration.  With  the  occurrence  of  this 
modification  the  dulness  on  percussion  becomes  more  marked.  In  most  eases, 
if  the  disease  be  observed  from  the  beginning,  the  signs  of  the  second  stage 
are  soon  declared.  In  hospital  practice  and  in  many  cases  in  private  practice 
the  disease  has  already  advanced  to  this  stage  when  the  patient  is  first  exam- 
ined. 

When  the  solidification  is  sufficient  in  degree  and  has  extended  sufficiently 
over  the  affected  lobe  to  furnish  the  signs  of  that  condition,  the  diagnosis,  if 
it  have  not  been  already  fully  made,  is  rendered  clear  by  the  presence  of 
these  signs.  Bronchial  respiration,  bronchophony,  and  whispering  bron- 
chophony are  the  signs  denoting  the  condition  of  solidification.  They  are  first 
manifested  over  a  limited  portion  of  the  affected  lobe,  and  are  thence  diffused 
over  its  whole  extent,  either  quickly  or  gradually  according  to  the  rapidity 
or  slowness  with  which  the  whole  lobe  becomes  solidified.  The  progress  of 
the  second  stage  may  be  determined  by  the  extension  of  these  signs.  They 
are  generally  all  present,  but  if  one  be  wanting  the  others  will  be  likely  to 
be  present.  It  is  exceedingly  rare  for  all  to  be  absent.  Dulness  on  percussion 
is  now  marked,  amounting  perhaps  nearly  or  quite  to  flatness.  This  dulness 
or  flatness  extends  over  a  space  corresponding  to  that  occupied  by  the  solidi- 
fied lobe ;  or,  percussing  anteriorly,  the  boundary-line  separating  the  dulness 
or  flatness  from  the  pulmonary  resonance  is  found  to  pursue  a  course  coinci- 
dent with  the  situation  of  the  interlobular  fissure — namely,  obliquely  upward 
and  outward  from  the  fourth  or  fifth  costal  cartilage  toward  the  axilla.  And 
this  boundary-line  is  the  same  whether  the  patient  be  sitting  or  lying  upon 
the  back.  This  is  assuming  that  the  pleural  cavity  does  not  contain  liquid, 
which  is  ascertained  by  the  signs  indicated  in  connection  with  the  diagnosis 
of  simple  pleuritis.  The  crepitant  rale,  if  it  have  existed  in  the  first  stage, 
may  continue,  more  or  less  diminished,  during  the  second  stage,  or  it  may 
disappear  after  the  aff*ected  side  has  become  solidified.  The  moist  and  dry 
bronchial  rales  are  liable  to  be  heard  in  this  stage. 

The  invasion  of  a  second  or  third  lobe  is  denoted  by.  dulness  on  percussion 
and  the  auscultatory  signs  of  solidification,  the  crepitant  rfile  rarely  occurring 
in  the  lobes  which  become  secondarily  attacked.  By  means  of  the  signs  of 
solidification — namely,  broncho-vesicular  and  bronchial  respiration,  and  bron- 
chophony with  the  loud  and  whispered  voice — the  extension  of  the  affection 
to  other  lobes  in  addition  to  the  one  first  invaded  is  speedily  ascertained. 
If  the  upper  lobe  become  solidified,  it  is  sometimes  flat  on  percussion,  and 
sometimes  it  yields  a  tympanitic  resonance  which  occasionally  has  an  amphoric 
intonation. 

The  beginning  of  resolution  and  its  progress  from  day  to  day  are  shown  by 
modifications  of  the  signs  denoting  solidification.  The  bronchial  respiration 
gives  place  to  the  broncho-vesicular,  and  the  latter  progressively  approaches 
more  and  more  to  the  normal  vesicular  murmur,  into  which  it  becomes  finally 
merged  when  the  resolution  is  completed.  The  characters  of  bronchophony 
are  gradually  lost.     Dulness  on  percussion  becomes  less  and  less  marked,  but 

*  Vide  Phy.^ical  Eijoloration  of  the  Chest  and  the  Diatrnom  of  Di&e(u<e8  affecting  the 
Reitpirdtoiy   Ort/amj  2a  ed.,  1860;  also,  Manual  of  Aiuxuhation  and  Percussion,  3d  ed., 

18«o. 
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jKHue  deirree  of  dulness  over  the  affected  lobe  or  lobes  continues  for  some  time 
after  the  auscultatory  signs  show  the  exudation  t(»  have  been  removed.  Dur- 
ing the  progress  of  resolution  the  subcrepitant  rille  is  frequently  heard,  and 
gometimes  the  crepitant  rale  reappears,  constituting  the  crepitimt  rale  redux. 

If  the  disease  pass  into  the  stage  of  suppuration,  the  dulness  or  flatness  on 
percuft^ion  continues,  and  the  moist  bronchial  rales,  due  to  pus  in  the  air- 
tubes,  are  prominent.  The  auscultatory  signs  of  solidification  continue,  but 
are  less  marked.  If  abscess  of  the  lung  take  place,  and  the  patient's  life  be 
pp»looged  until  a  discharge  of  the  pus  into  the  bronchial  tubes  occurs,  cavern- 
oos  respiration  may  become  well  marked. 

[The  diseases  which  most  resemble  pneumonia,  so  far  as  the  physical  signs 
are  concerned,  are  sharply-defined  phthisis,  especially  of  the  apex,  hemor- 
rhagic infarction,  and  oedema  pulmonum.  They  may  all  be  distinguished 
with  readiness  if  careful  attention  be  paid  to  the  history  of  the  case  and  the 
condition  of  the  heart,  blood-vessels,  and  kidneys. 

Central  or  latent  pneumonia  may  be  confounded  in  its  early  stages  with 
tvphoid  or  typhus  fever,  but  daily  physical  examinations  will  sooner  or  later 
reveal  the  signs  of  pneumonia  if  this  disease  is  present.  Herpes  labialis 
teudjj  strongly  to  exclude  typhoid  fever  and  to  corroborate  the  diagnosis  of 
pneumonia. — H.] 

The  occurrence  of  suppurative  pleuritis  is  shown  by  the  signs  of  that  affec- 
tion. With  this  complication,  the  affected  side  may  be  dilated,  the  intercos- 
tal depressions  are  obliterated,  and  obvious  contraction  of  the  chest  may  fol- 
K)W  recovery. 

Pathological  Character. — Acute  lobar  pneumonitis,  in  the  nosological 
:sy.>tems  of  the  present  as  of  past  time,  is  placed  among  the  local  diseases, 
Mtf  in  regard  to  certain  questions  it  has  been  regarded  as  the  type  of  a  purely 
inflammatory  affection.      This  view  of  its  pathological  character  is  now  held 
to  be  erroneous.     The  pulmonary  affection  is  doubtless  inflammatory  ;  but  it 
I"*  the  local  manifestation  or  the  anatomical  characteristic  of  an  infectious 
febrile  disease,  sustaining  to  the  latter  a  relation  analogous  to  that  which  the 
affection  of  the  solitary  and  agminated  intestinal  follicles  sustains  to  typhoid 
fever.    If  this  doctrine  be  true,  the  proper  place  for  the  disease  in  the  nosology 
is  among  the  essential  fevers.    It  is  here  retained  in  the  class  of  diseases  of  the 
respiratory  system  for  convenience  of  reference  so  long  as  its  claims  to  be  trans- 
ferred to  the  division  of  the  general  diseases  are  not  generally  recognized.    The 
name  acute  lobar  pneumonitis  denotes  only  a  local  inflammatory  disease.       A 
more  correct  name  is  pneumonic  fever  (febris  pneumonica) — a  name  u.sed  by 
the  older  writers,  and  corresponding  to  the  popular  term  "  lung  fever"  formerly 
in  vogue  in  some  parts  of  this  country.* 

Assuming  that  there  are  grounds  sufficient  for  adding  to  the  list  of  essen- 
tial fevers  febris  pneumonica,  or  pneumonic  fever,  we  may  define  the  disease 
»s  follows : 

It  i.-*  a  fever  characterized  anatomically  by  an  abundant  exudative  deposit 
in  the  air-vesicles  of  a  single  lobe,  or  of  two  and  sometimes  three  lobes  of 
the  lungs,  with,  in  general,  circumscribed  bronchitis  and  dry  pleurisy.  It  i? 
m  fever  which  rapidly  reaches  its  maximum  intensity,  and  has  a  short  career 
the  duration  averaging  about  eleven  days.  It  proves  fatal  chiefly  in  conse 
queace  of  associated  diseases,  complications,  or  accidents,  and  in  the  mode  of 
dying:  asthenia  usually  predominates.  It  depends  on  a  cause  or  on  causet 
specific  in  character,  of  which  the  most  frequently  operative  is  the  "  diplo- 
eoecus  lanceolatus  capsulatus  '*  of  Fraenkel.     It  sometimes  aborts  spontane- 

'  The  jBTToonds  for  holding  this  doctrine  were  embodied  by  me  in  a  paper  published 
in  the  TrtJumLctionB  oj  the  New  York  Medical  Society  for  1877. ' 
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ously,  and  it  is  in  some  instances  arrested  by  remedies.  If  not  arrested,  it 
may  be  favorably  modified.  it«  duration  abridged,  and  the  danger  to  life 
diminished  by  treatment  addressed  not  so  much  to  the  pulmonary  affection 
as  to  the  fever. 

Prognosis. — The  prognosis  in  cases  of  acute  pneumonitis  will  depend  on 
the  extent  of  lung  involved,  the  intensity  of  the  pyrexia,  the  diseases  with 
which  it  may  be  connected  as  an  intercurrent  affection,  its  complications,  the 
previous  constitution  of  the  patient,  etc.  These  circumstances  will  affect  the 
gravity  and  danger  to  such  a  degree  that,  in  respect  to  the  probable  termina- 
tion, cases  differ  as  much  as  if  they  were  cases  of  different  diseases.  Occur- 
ring as  a  primary  disease,  limited  to  a  lower  lobe,  remaining  uncomplicated, 
and  the  person  affected  having  a  fair  constitution,  the  intrinsic  tendency  is  to 
recovery  ;  indeed,  recovery  is  not  only  the  rule,  but  the  exceptions  are  exceed- 
ingly infrequent.  Of  the  133  cases  which  I  have  analyzed,  in  only  2  of  the 
fatal  cases  was  the  disease  limited  to  one  lobe  and  not  complicated  or  asso- 
ciated with  other  important  affections.  In  one  of  these  two  cases  the  inflam- 
mation was  seated  in  an  upper  lobe  and  eventuated  in  abscess.  In  the  other 
case  the  absence  of  complications  was  predicated  on  the  examinations  during 
life,  a  post-mortem  examination  not  having  been  made. 

Even  if  more  than  one  lobe  be  involved,  provided  the  disease  be  primary 
and  uncomplicated,  a  favorable  termination  may  reasonably  be  expected  in  a 
subject  not  enfeebled  by  age  or  other  causes.  I  have  known  recovery  to  take 
place  ill  a  case  in  which  an  entire  lung  was  involved  and  the  patient  situated 
under  as  unfavorable  hygienic  circumstances  as  could  well  be  imagined.  In 
the  case  referred  to  the  patient  was  attacked  when  working  alone  in  a  shanty 
during  the  winter  season  in  the  swamp  near  New  Orleans,  there  being  at  the 
time  two  inches  of  water  on  the  ground.  After  the  attack  he  was  unable  to 
leave  the  bed  for  any  purpose  for  a  week,  and  during  this  time  he  was*entirely 
alone.  He  had  a  quart  of  brandy,  which  he  drank  during  the  week.  His 
habits,  as  he  stated,  were  temperate.  At  the  end  of  a  week  he  was  visited 
by  some  one  (not  a  physician)  who  gave  him  thirty  grains  of  calomel.  AfYer 
this  he  remained  alone  for  ten  days.  A  friend  at  length  came  to  him,  gave 
him  some  doses  of  (juinia,  and  removed  him  first  to  his  own  house  and  after- 
ward to  the  Charity  Hospital  of  New  Orleans.  The  physical  signs  on  his 
admission  into  the  hospital  showed  pneumonitis  affecting  the  whole  of  the 
right  lung,  and  resolution  progressing.  He  remained  in  hospital  six  days, 
convalescence  going  on  rapidly,  and  at  the  end  of  that  time  he  was  well 
enough  to  be  discharged. 

I  have  reported  another  case  in  which  the  patient  for  four  days  after  the 
attack  remained  without  food  or  drink  in  a  lumber-yard,  with  no  shelter  but  a 
pile  of  ])oards.  During  this  time  there  was  a  snowstorm  and  the  temperature 
was  as  low  as  10°  F.  On  the  fourth  day  he  was  admitted  into  Bellevue  Hos- 
pital. The  physical  signs  showed  solidification  of  the  lower  lobe  of  the  left, 
lung.  On  the  fourth  day  after  his  admission  defervescence  occurred,  and  four 
days  afterward  he  was  up  and  dressed. 

The  gravity  and  danger,  then,  in  cases  of  this  disease  proceed  not  so  much 
from  the  disease  j>^r  sc  as  from  coexisting  affections  and  other  incidental  cir- 
cumstances. Developed  in  the  course  of  continued  fever,  measles,  or  other 
diseases,  it  may  lead  to  a  fatal  termination.  In  aged  and  feeble  persons  it 
may  end  fatally  without  any  coexisting  disease,  especially  if  more  than  a 
single  lobe  be  involved.  Occurring  in  persons  affected  with  organic  disease 
of  the  heart,  it  is  likely  to  prove  a  serious  affection.  I  have  known  it  to 
destroy  life  in  the  first  stage  when  developed  in  this  connection.     The  pul- 
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monary  symptoms  are  rendered  more  severe  and  the  danger  is  increased  by 
antcfc^ent  emphysema. 

Complications  which  arc  likely  to  render  it  fatal  are  pericarditis,  intermit- 
tent fever,  and  delirium  tremens.  These  complications  invest  cases  with 
much  gravity  and  danger,  but  recovery  takes  place  in  a  certain  proportion 
of  eases  notwithstanding  their  existence.  An  occasional  complication  to  be 
incloded  in  this  category  is  acute  diflFiise  nephritis,  as  shown  by  the  presence 
in  the  urine  of  albumen,  tube-casts,  and  blood.  In  drunkards  an  occasional 
fatal  complication  is  cerebral  meningitis.  The  gravity  and  danger  from  all 
these  complications  arc  of  course  greater  if  the  disease  invade  more  than 
one  lobe. 

There  is  a  liability  in  the  course  of  this  disease  to  an  occurrence  which 
claims  especial  notice — namely,  coagulation  of  fibrin  in  the  right  auricle  or 
Tehtricle  ;  that  is,  to  heart  thrombus.     This  is  of  not  infrequent  occurrence  in 
fatal  cases  of  pneumonitis.     It  occurs  especially  when  an  entire  lung  becomes 
involved,  and  in  cases  of  double  pneumonitis.     In  such  cases  the  obstruction 
to  the  passage  of  blood  through  the  lungs,  caused  by  the  presence  of  the 
exudation,  involves  an  over-accumulation  of  blood  within  the  right  cavities 
of  the  heart.     The  right  ventricle  and  auricle  are  enfeebled  by  distension, 
and  this  condition,  in  conjunction  with  hyperinosis,  leads  to  coagulation.     On 
examination  after  death,  in  the  right  ventricle  is  a  dense  thrombus  devoid  of 
red  corpuscles,  closely  intertwined  with  the  tendinous  cords  and  adherent  to 
the  ventricular  walls.     The  formation  of  such  a  thrombus  may  sometimes 
be  determined  with  much  confidence  during  life.     In  a  case  presenting  no 
symptoms  which  denote  imminent  danger  a  sudden  change  takes  place  for 
the  worse ;  the  circulation  is  notably  disturbed,  as  shown  by  the  frequency, 
feebleness,  and  irregularity  of  the  pulse  ;  there  is  a  sense  of  the  want  of 
air;  the  expression  is  haggard  and  anxious  ;  cyanosis  is  more  or  less  marked ; 
the  patient  falls  speedily  into  a  moribund  state ;  and  this  unexpected  change 
b  not  connected  with  an  extension  of  the  disease  to  a  new  lobe  or  any 
oewly-developed   inflammatory  complication.       Under   these   circumstances 
the  formation  of  a  heart-clot  is  highly  probable.     The  probability  of  this 
accident  is  rendered  stronger  if  a  newly-developed  cardiac  murmur  be  discov- 
ered and  referred  to  the  right  side  of  the  heart ;  and  it  is  sometimes  practicable 
to  appreciate  the  absence  of  the  tricuspid  valvular  element  of  the  first  sound 
of  the  heart.* 

The  invasion  of  a  second  lobe  in  a  feeble  subject  may  be  accompanied  by 
Dijubie  prostration,  amounting  sometimes  to  a  state  of  collapse.  In  the  pre- 
rious  editions  of  this  work  the  synopsis  of  a  case  was  given  in  which  the 
patient  was  apparently  moribund,  restoration  taking  place  under  the  free 
administration  of  alcohol.  I  have  met  with  cases  in  which  a  primary  inva- 
lion  occurring  in  aged  persons  produced  such  a  degree  of  prostration  and  dis- 
turbance of  the  heart's  action  that  death  by  rapid  asthenia  seemed  imminent, 
life  being  apparently  saved  by  free  alcoholic  stimulation. 

As  regards  anatomical  changes  pertaining  to  the  lungs,  gangrene,  abscess, 
aad  the  stage  of  purulent  infiltration  render  the  prognosis  extremely  unfa- 
vorable. Yet  I  have  known  recovery  to  take  place  in  cases  in  which  the 
^mptoms  denoted  the  occurrence  of  these  events. 

Symptoms  which  are  unfavorable  as  prognostics  are  the  following :  Fre- 
goeocj  and  feebleness  of  the  pulse ;  great  frequency  and  labor  of  respira- 
tioii ;  lividity  of  the  prolabia  and  face  ;  an  abundant  purulent  or  muco-puru- 
lent  expectoration  ;  bloody,  dark-colored  sputa,  commonly  known  as  the  pruno- 
juiec  expectoration ;  active,  violent  delirium  ;  low,  muttering  delirium,  with 

*  For  cues  of  thrombosis  of  the  rijfht  side  of  the  heart,  with  remarks,  vide  Clinical 
md  FaikohgieiU  Obaervationa  in  India,  by  Sir  Jfjseph  Fayrer,  p.  95  et  i<eq. 
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prostration  and  subsultus  tendinum,  constituting  the  typhoid  state.  Cases 
presenting  the  symptoms  last  stated  are  often  distinguished  as  eases  of  typhiiid 
pneumonitis. 

In  the  majority  of  fatal  cases  of  acut€  pneumonitis  death  takes  place  bj 
asthenia  in  combination  with  apnoea,  the  former  predominating.  Death  purely 
by  apnoea  may  occur  if  two  or  three  lobes  become  rapidly  involved,  but  its 
occurrence  is  rare.  The  occurrence  of  an  abundant  pleuritic  effusion  increa.s€« 
the  danger  from  apnoea.  So  also  does  the  occurrence  of  the  disease  in  persons 
affected  with  emphysema  and  in  cases  of  pertussis.  (Edema  of  the  portion* 
of  lung  not  affected  by  the  pneumonia  (collateral  oedema)  is  an  immediate 
cause  of  death  by  apnoea  in  some  cases.  This  may  be  an  inflammat<>ry 
oedema,  or,  when  general,  it  occurs,  according  to  the  experimental  observa- 
tions of  Prof.  \Vm.  H.  Welch,  when  the  left  ventricle  of  the  heart  becomes 
disproportionately  weak  as  contrasted  with  the  right  ventricle.  In  general, 
life  is  not  lost  in  consequence  of  the  extent  of  interference  with  respiration, 
but,  owing  to  concomitant  affections  or  other  circumstances,  the  vital  powers 
give  way  and  the  patient  dies  from  exhaustion  or  heart-failure.  This  is  an 
fact  important  in  its  bearing  on  therapeutical  indications. 

When  convalescence  takes  place,  it  generally  progresses  until  the  recovery 
is  complete.  The  disease  never  becomes  chronic,  unless  it  may  be  so  con- 
sidered when  resolution  is  extremely  slow.  Exceptionally,  in.stead  of  reso- 
lution being  completed  within  a  few  days,  it  persists  for  several  weeks, 
recovery  at  length  taking  place.  A  relapse  never  takes  place.  It  is  rare 
for  phthisis  to  become  developed  as  a  sequel  of  lobar  pneumonitis.  When 
phthisis  appears  to  be  a  sequel,  it  probably  existed  prior  to  the  pneumonitis. 
If  the  upper  lobe  be  primarily  attacked,  it  has  been  supposed  that  the  prior 
existence  of  phthisis  may  be  inferred.  There  may  be  some  ground  for  this 
inference,  but  I  have  often  known  the  inflammation  to  be  limited  to  the 
upper  lobe  in  cases  in  which  the  anterior  and  subsequent  history  furnished 
no  evidence  of  phthisis. 


CHAPTER    V. 

PNEUMONITIS  (Continued). 

Treatment  of  Acute  Lobar  Pneumonitis.— Lobar  Pneumonitis  in  Children.— Lobular  Pneu- 
monitis.—Atelectasis. — Suppurative  Pneumonitis. — Embolic  Pneumonitis. — Abscess  of 
the  Lung. — Pneumouokouiosis,  Anthracosis,  etc. — Brown  or  Pigment  Induration  of 
the  Lungs. — Hyperemia  oCthe  Lungs.— Hypostatic  Congestion.— Hypostatic  Pneumo- 
nitis.—Pleurodynia  and  Intercostal  Neuralgia. 

THE  different  stages  of  acute  pneumonitis  furnishing  different  therapeutical 
indications,  the  treatment  of  each  stage  is  to  be  considered  separately. 
The  question  whether  the  disease  may  be  arrested  relates  to  the  first  stage. 
Measures  which  have  heretofore  been  considered  as  abortive  are  bloodlet- 
ting, cathartics,  and  other  remedies  entering  into  the  so-called  antiphlogistic 
method  of  treatment.  Experience  has  abundantly  shown  that  these  measures 
cannot  be  relied  upon  for  the  arrest  of  this  more  than  of  other  inffammations. 
Admitting  that  they  sometimes  succeed,  the  probability  of  success  is  not  suf- 
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fieient  to  warrant  their  employment  under  circumstances  which  will  be  likely 
to  render  their  operation  hurtful  should  they  not  prove  successful.      Full 
doses  of  quinia — that  is,  from  20  to  40  grains — given  either  at  once  or  within 
eight  or  ten  hours,  may  arrest  the  disease.     This  statement  is  based  on  my 
own  experience  as  well  as  on  the  testimony  of  others.     If  a  patient  be  seen 
in  the  first  stage,  an  effort  should  be  made  to  render  the  disease  abortive  by 
means  of  this  remedy,  inasmuch  as  it  does  no  harm,  aside  from  the  annoy- 
ance of  cinchonism,  if  it  do  not  succeed ;  on  the  contrary,  a  favorable  influ- 
ence upon  the  course  of  the  disease  is  produced  either  by  its  antipyretic  effect 
or  in  other  ways  when  it  fails  as  an  abortive  remedy.     The  disease  sometimes 
aborts  spontaneously ;  that  is,  without  treatment.    A  few  instances  have  fallen 
under  my  observation.     The  probability,  however,  of  the  abortion  occurring 
spontaneously  is  so  slight  that  if  in  several  cases  it  follow  treatment  employed 
for  that  end,  it  may  fairly  be  considered  as  a  successful  result  of  such  treatment. 
Rational  objects  of  treatment,  exclusive  of  that  employed  for  an  arrest  of  the 
disease  in  the  first  stage,  are  to  lessen  the  intensity  of  the  inflammation,  to 
lower  the  temperature  of  the  body,  to  relieve  pain,  and  to  promote  toleration 
of  the  disease. 

As  regards  bloodletting,  irrespective  of  its  employment  as  an  abortive 
measure,  it  is  admissible  in  certain  cases  as  a  palliative,  and  perhaps  to  some 
extent  a  curative  measure,  in  view  of  the  promptness  of  its  operation.  The 
circumstances  which  warrant  its  employment  are — high  fever,  the  pulse  more 
or  less  resisting  compression,  or,  in  other  words,  arterial  tension  and  a  robust 
constitution.  It  is  contraindicated  whenever  the  fever  is  not  high,  when  the 
pulse  is  frequent  and  weak,  and  when  the  patient  is  anaemic  or  has  a  feeble 
constitution.  The  relief  of  pain  and  embarrassment  of  breathing  by  blood- 
letting is  often  immediate  and  marked.  The  efficiency  of  this  measure  as 
I  palliative  is  due  in  part  to  its  effect  on  the  general  circulation  and  to  the 
diminution  of  the  functional  labor  of  the  lungs ;  but  the  relief  may  be  in 
part  explained  by  the  effect  in  diminishing  congestion  of  the  portions  of 
the  pulmonary  organs  not  inflamed  (the  collateral  fluxion  of  Virchow),  and 
aljio  by  the  effect  in  lessening  the  accumulation  of  blood  in  the  cavities 
of  the  right  side  of  the  heart.  In  most  of  the  cases,  however,  in  which 
the  same  ends  can  be  secured  by  other  means  than  bloodletting,  the  former 
are  to  be  preferred.  These  consist  in  depletion  by  saline  purgatives  and 
in  sedative  remedies.  After  the  operation  of  a  saline  purgative,  if  the  skin 
be  hot  and  the  pulse  frequent,  tartar  emetic  or  some  antimonial  preparation 
may  be  given  as  a  nauseant  sedative ;  but  the  doses  should  not  be  carried  to 
the  extent  of  producing  marked  or  distressing  nausea.  The  veratrum  viride 
may  be  given  under  the  same  restriction.  In  this  country  not  a  few  prac- 
titioners regard  this  remedy  as  possessing  notable  curative  as  well  as  palli- 
ative efficacy.  These  remedies  are  contraindicated  by  feebleness  or  a  tend- 
ency to  depression.  Aconite  is  an  effective  sedative  remedy,  and  is  to  be 
preferred  to  the  sedatives  just  named  whenever  it  be  desirable  to  avoid  the 
depressing  effects  of  the  latter.  Opium  may  be  given  with  propriety  and 
advantage  in  the  first  stage  in  doses  sufficient  to  relieve  the  pain  and  tran- 
quillize the  system.  Blisters  are  injudicious,  but  dry  cups,  sinapisms,  or 
stimulating  liniments  may  be  employed.  Stupes  or  warm  fomentations 
applied  to  the  chest  are  useful.  In  many  cases  a  saline  purgative  followed 
by  some  form  of  opium,  the  latter  continued  at  intervals,  together  with 
soothing  applications  to  the  chest,  will  meet  the  indications  pertaining  to 
the  first  stage.  German  authors  extol  cold  applications  over  the  part  of  the 
ehest  corresponding  to  the  affected  portion  of  the  lung  by  means  either  of 
napkins  which  have  been  dipped  in  cold  water,  and  which  are  to  be  renewed 
every  five  minutes,  or  the  ice-bag.  It  is  stated  that  after  a  few  hours 
6 


82  PNEUMONITIS. 

patients  are  sensible  of  relief,  and  often  both  the  respiration  and  the  pulse 
become  less  frequent.  Not  infrequently  the  temperature  of  the  body  is 
notably  reduced.  [Dr.  D.  B.  Lees  of  England  has  reported  marked  success 
from  the  application  of  ice-bags  to  the  chest,  and  his  statements  have  been 
confirmed  by  Goodhart  and  others.  The  effect  of  such  applications  i^  not 
only  to  relieve  pain  and  diminish  pyrexia ;  in  addition,  they  appear  to  limit, 
and  sometimes  even  to  abort,  the  inflammatory  process. — H.l  In  some  cases, 
however,  patients  complain  of  the  application,  and  if  so  it  snould  not  be  con- 
tinued. It  by  no  means  follows  that  because  warm  applications  are  useful 
the  application  of  cold  is  not  also  useful,  or  vice  vend ;  either  may  have  a 
favorable  effect,  the  modus  operandi  of  each  differing  from  that  of  the  other. 
Warm  applications  soothe  and  act  as  revulsives ;  the  application  of  cold 
diminishes  the  determination  of  blood  to  the  part  and  relieves  pain  by 
obtunding  the  sensibility. 

If  the  fever  be  high,  as  denoted  by  a  temperature  of  103°  or  more,  anti- 
pyretic measures  are  indicated,  as  in  the  diseases  which  are  generally  recog- 
nized as  essential  fevers.  These  measures  are  the  employment  of  cold  for 
the  direct  abstraction  of  heat  from  the  body  and  the  administration  of  quinine 
in  full  doses,  the  latter  often  antagonizing  an  excessive  production  of  heat. 
Antipyrine  may  be  substituted  for  quinia  if  the  latter  be  not  well  tolerated 
or  if  it  prove  inefficacious.  [This  and  other  similar  antipyretics  should,  how- 
ever, be  employed  with  great  circumspection  and  only  in  comparatively  robust 
individuals.  They  tend  to  produce  cyanosis  and  collapse — the  very  symp- 
toms which,  in  pneumonia,  are  of  the  gravest  import. — H.]  Cold  may  be 
employed  by  means  of  the  bath,  the  wet  sheet,  or  sponging  the  body.  Of 
these  different  modes,  the  two  latter  are  less  inconvenient  both  for  the 
patient  and  others  than  the  first,  and  the  last  mode  will  in  most  instances 
suffice.  The  object  is  to  reduce  the  temperature  to  as  near  the  normal 
maximum  as  practicable.  Whenever,  after  this  object  is  effected,  thq  tem- 
perature rises,  cold  is  to  be  again  applied.  It  is  desirable  that  the  employ- 
ment of  these  measures  be  under  the  personal  direction  of  the  physician 
or  an  experienced  assistant.  An  alcoholic  stimulant  should  be  given 
whenever  the  bath,  the  wet  sheet,  or  sponging  is  employed.  My  own 
practical  knowledge  of  these  measures  in  this  disease  is  not  large,  but 
as  far  as  it  goes  it  is  confirmatory  of  their  safety  and  usefulness.*  They 
are  opposed  by  existing  popular  notions ;  hence  in  private  practice  patients 
submit  with  reluctance  at  first,  and  the  physician  incurs  a  risk  of  being 
blamed  if  the  cases  do  not  do  well.  These  difficulties  are  not  in  the  way 
of  the  use  of  quinia  and  other  antipyretic  drugs.  Quinia  is  the  most 
efficient  of  these.  It  should  be  given  in  the  same  way  as  with  reference 
to  an  abortion  of  the  disease.  This  remedy  may  suffice  for  the  antipyretic 
object,  rendering  the  cold-water  treatment  unnecessary,  and  it  may  be  con- 
joined with  the  latter.  Exposing  the  surface  of  the  body  to  cool  or  cold 
air  is  not  without  considerable  antipyretic  effect,  and  is  unattended  by  any 
risk,  although  from  prevalent  ideas  it  seems  hazardous  to  the  minds  of 
most  persons.  The  axiom  that  patients  with  fever  do  not  "  take  cold "  is 
one  which  it  is  extremely  desirable  should  become  popularized.  Popular 
apprehensions  on  this  score  often  stand  in  the  way  of  proper  ventilation  in 
cases  of  disease. 

The  treatment  in  the  second  stage  has  reference  to  the  promotion  of  resolu- 
tion, palliation  of  symptoms,  and  supporting  the  powers  of  the  system.  Blood- 
letting in  this  stAge  is  not  admissible,  and  depletion  by  means  of  salines  is  not 

^  For  report  of  cases  treated  by  the  wet  slieet  by  the  author,  vide  Gail  lard's  Medical 
Joni-naly  March,  1881 ;  also,  Transactions  of  the  Nev)  York  State  Medical  Association, 
vol.  ii. 
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called  for.  It  is  not  an  object  to  divert  the  blood  from  the  solidified  lung,  for 
the  exudation  has  already  deprived  it  of  blood,  and  the  amount  of  exudation 
involves  the  withdrawal  from  the  blood  of  a  pound  or  more  of  solid  matter 
even  when  the  inflammation  is  limited  to  a  single  lobe.  Hypersemia  of  the 
lang.on  the  unaffected  side  (collateral  fluxion),  with  oedema,  occurs  less  often, 
as  it  seems  to  me,  than  has  been  supposed.  It  is  indicated  by  increased  fre- 
quency of  the  respirations  and  dyspnoea,  accompanied  by  the  development  of 
fine,  moist  r^les  over  the  unaffected  sidfe.  The  application  of  a  considerable 
number  of  dry  cups  over  the  chest  is  the  most  effectual  measure  for  relief. 
Experience  has  shown  the  inutility  of  remedies  formerly  employed  as  sorbe- 
facients — namely,  tartar  emetic  in  large  doses  and  mercury. 

Repeated  applications  of  the  tincture  of  iodine  will  secure  a  sufficient 
amount  of  counter-irritation  if  any  be  desirable.  Blisters  are  not  advisable, 
on  account  of  the  general  disturbance  which  they  are  liable  to  occasion  and 
their  interference  with  physical  examinations  of  the  chest.  If  pain  and  sore- 
ness continue  in  this  stage,  stupes  with  warm  water  only  or  with  some  stimu- 
lating liquid,  as  the  liniment  of  turpentine,  will  afford  relief.  The  latter  will 
not  be  required  if  the  tincture  of  iodine  have  been  applied. 

Opium  is  a  valuable  remedy  in  the  second  as  well  as  in  the  first  stage.  It  is 
indicated  not  only  by  the  continuance  of  pain,  but  by  vigilance,  restlessness, 
and  symptoms  denoting  constitutional  disturbance.  I  have  repeatedly  observed 
a  rapid  and  notable  diminution  of  the  frequency  of  the  pulse  and  of  the  res- 
pirations, with  refreshing  sleep  and  a  condition  of  comfort,  to  follow  full  doses 
of  opium.  The  free  use  of  opium  does  not  delay  the  beginning  or  retard  the 
progress  of  resolution.  An  accumulation  of  mucous  secretion  in  the  bron- 
chial tubes  contraindicates  the  use  of  opium  in  full  doses. 

Remedies  to  promote  expectoration,  as  a  rule,  are  "not  indicated.  The  use 
of  remedies  of  this  class  is  based  on  the  erroneous  idea  that  the  matter  of 
exudation  is  expectorated.  Clinical  observation  shows  that  the  removal  of 
this  matter  may  go  on  with  great  rapidity  without  any  expectoration.  The 
expectoration  in  the  second  stage  of  the  disease  is  due  to  bronchitis  limited  to 
the  affected  lobe  or  lobes.  The  mucous  products  rarely  accumulate  in  the 
bronchial  tubes  to  an  extent  to  occasion  inconvenience,  except  as  a  conse- 
queDce  of  a  degree  of  exhaustion  sufficient  to  render  the  muscular  power 
inadequate  to  efficient  efforts  of  expectoration  ;  and  under  these  circumstances 
expectorant  remedies  will  not  afford  relief. 

Sedative  remedies,  such  as  aconite  and  the  veratrum  viride,  are  admissible 
in  this  stage  if  there  be  considerable  or  high  fever  without  a  tendency  to 
asthenia.  They  should  be  cautiously  given,  so  as  not  to  incur  risk  of  con- 
stitutional dbturbance  or  depression.  A  high  temperature  in  this  as  in  the 
first  stage  calls  for  antipyretic  treatment,  and  the  same  measures  may  be 
employed.  These  measures  are  indicated  whenever  the  thermometer  shows 
a  temperature  at  or  above  103°. 

To  support  the  powers  of  life  is  the  leading  general  indication  in  the  second 
stage.  Resolution  will  be  sure  to  begin  and  continue  if  the  life  of  the  patient 
be  sufficiently  prolonged.  The  danger  ia  generally,  not  from  the  amount  or 
pemistence  of  the  solidification  of  lung,  but  from  failure  of  the  vital  powers 
before  the  resolution  takes  place.  This  disease  belongs  among  those  distin- 
piished  as  self-limited ;  if  uncomplicated  and  not  attended  by  accidents,  it 
runs  a  definite  career  ending  in  restoration,  provided  the  powers  of  life  hold 
out.  These  considerations,  together  with  the  results  of  clinical  experience, 
enforce  the  importance  of  the  supporting  treatment. 

The  indication  for  supporting  measures  as  regards  urgency  varies  much  in 
different  cases.  In  general  terms,  it  is  urgent  in  proportion  to  the  danger 
from  asthenia.     It  should  govern  the  treatment  in  cases  sometimes  character- 
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ized  as  asthenic,  and  whenever  there  are  grounds  for  distrust  of  the  adequate- 
ness  of  the  vital  powers  to  carry  the  patient  safely  through  the  disease.  It  is 
a  serious  mistake  to  defer  supporting  measures  until  the  symptoms  denote 
imminent  danger  from  failure  of  the  powers  of  life.  K  deferred  so  long  they 
will  probably  be  too  late.  The  observing  and  skilful  practitioner  will  foresee 
and  endeavor  to  forestall  a  degree  of  prostration  attended  with  imminent  dan- 
ger. The  constitution  of  the  patient,  his  previous  health,  and  his  habits  are 
to  be  taken  into  account  in  judging  early  of  the  ability  to  sustain  the  disease. 
Other  things  being  equal,  in  a  warm  climate  patients  are  less  able  to  sustain 
the  disease  than  in  cold  or  temperate  climates ;  supporting  treatment,  there- 
fore, is  oftener  and  earlier  called  for  in  the  former  than  in  the  latter.  In  cases 
which  are  distinguished  as  asthenic  and  typhoid  the  reliance  for  succes-^^ful 
management  must  be  on  supporting  measures.  These  views  are  the  more  to 
be  impressed  because  it  is  undoubtedly  true  that  until  lately  the  minds  of 
medical  men  have  been  so  much  occupied  with  the  means  of  subduing  inflam- 
mation as  to  overlook  the  fact  that  means  employed  for  this  end  not  only  often 
conflict  with  those  which  are  more  important  for  recovery,  but  may  be  posi- 
tively injurious,  if  not,  indeed,  destructive  to  life.  The  attention  has  been 
directed  too  much  to  the  disease  and  too  little  to  the  patient. 

The  supporting  treatment  embraces  tonic  remedies,  alcoholics,  and  nutri- 
tious diet.  Of  tonic  remedies,  quinia  is  to  be  preferred.  Alcoholics  form  an 
essential  part  of  the  supporting  treatment,  as  in  all  other  diseases  whenever 
the  object  is  to  keep  the  patient  alive  until  the  disease  has  reached  the  end 
of  its  career  and  advanced  into  the  stage  of  resolution.  The  principle  is  the 
same  as  in  other  essential  fevers ;  and  here,  as  in  the  management  of  the 
latter,  alcoholics  are  indicated  to  an  extent  commensurate  with  the  danger 
from  failure  of  the  vital  powers.  In  certain  cases  of  pneumonitis,  as  in 
typhus  or  typhoid  fever  and  other  diseases,  there  is  oft«n  a  remarkable  toler- 
ance of  alcohol,  and  the  only  guide  as  regards  quantity  is  the  efliect  as  mani- 
fested by  the  symptoms.  No  abstract  rules  can  be  laid  down  as  applicable  to 
all  cases,  but  careful  observation  must  furnish  the  rule  proper  to  each  indi- 
vidual case.  Here,  too,  as  in  the  continued  fevers,  because  alcoholics  are 
vastly  important  in  some  cases  it  is  not  to  be  inferred  that  they  are  invari- 
ably indicated  or  that  they  can  never  do  harm  ;  on  the  contrary,  if  pushed 
to  an  injudicious  extreme  they  are  potent  for  evil,  as  they  are  potent  for  good 
when  judiciously  used. 

As  regards  the  circumstances  under  which  the  use  of  alcoholics  is  to  be 
begun,  they  are  always  indicat^jd  as  soon  as  evidence  appears  of  any  tend- 
ency to  failure  of  the  powers  of  life.  And  of  this  the  action  of  the  heart, 
as  represented  by  the  pulse  and  by  the  systolic  sound  over  the  apex,  is  the 
criterion.  Feebleness,  great  frequency,  and  a  pulse  vibratory  or  thrilling  but 
compressible,  denoting  increased  activity  but  diminished  power  of  the  ven- 
tricular contractions ;  also,  feebleness  of  the  first  sound  on  auscultation  over 
the  apex,  and,  in  addition  to  feebleness,  the  shortness  and  valvular  quality  of 
this  sound, — these  are  the  characters  which  indicate  supporting  measures,  of 
which  alcoholics  are  an  essential  part.  Given  at  first  in  small  or  moderate 
doses,  the  effect  is  to  be  watched,  and  the  quantity  increased  in  proportion 
t^>  the  urgency  of  the  indication.  The  habits  of  the  patient  as  regards  the 
habitual  use  of  alcoholic  drinks  are  of  course  to  be  taken  into  account. 
Whenever  the  (|uestion  arises  in  the  management  of  a  case  whether  alcoholics 
be  advisable  or  not,  it  should  be  borne  in  mind  that  to  begin  earlier  than 
they  are  required  is  far  preferable  to  subsequent  delay ;  for  with  proper  care 
they  can  be  suspended  without  any  injury  having  been  done,  whereas  the 
time  lost  by  beginning  too  late  cannot  be  regained. 

Alimentation  is  an  essential  part  of  the  supporting  treatment.     It  is  as 
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important  to  nourish  patients  affected  with  pneumonitis  as  those  affected  with 
any  febrile  or  other  disease  whenever  there  is  danger  from  failure  of  the  vital 
|M-»wers.  The  statement  that  patients  with  pneumonitis  should  be  encouraged 
to  take  nutritious  food  during  the  whole  course  of  the  disease  is  based  on 
c«>nsiderable  experience,  and  alimentation  should  enter  into  the  treatment  in 
proportion  as  the  symptoms  denote  a  tendency  to  asthenia.  Milk  with  farina- 
ceous substances  and  animal  broths  should  form  the  diet,  thus  combining  a 
proper  variety  of  alimentary  principles.  The  desires  and  taste  of  the  patient 
may  generally  be  trusted. 

These  remarks  on  the  supporting  treatment  are  not  specially  applicable  to 
pneumonitis,  but  apply  alike  to  cases  of  any  disease  the  gravity  or  danger  of 
which  is  manifested  by  symptoms  denoting  failure  of  the  vital  powers,  and 
they  will  be  referred  to  in  connection  with  the  treatment  of  other  affections. 
Asi  applied  to  pneumonitis,  they  relate  chiefly  to  cases  in  which  this  disease 
is  rendered  grave  or  dangerous  either  by  the  extent  of  lung  involved  or  by 
coexisting  affections.     It  will  be  borne  in  mind  that  in  a  large  proportion  of 
tht'  cases  in  which  the  disease  is  limited  to  a  single  lobe  and  disconnected 
from  other  affections  there  is  little  or  no  intrinsic  tendency  to  a  fatal  termi- 
nation.    In  such  cases  no  active  treatment  is  required,  either  with  a  view  to 
les^ien  the  intensity  /)f  inflammation  or  to  support  the  powers  of  the  system ; 
patients  pass  through  the  disease  satisfactorily  under  simple  palliative  meas- 
ures.   I  have  treated  many  cases  simply  with  attention  to  hygiene.    It  by  no 
means  follows  that  because  this  disease  exists  remedies  are  to  be  employed ; 
they  are  to  be  employed  only  when  there  are  indications  calling  for  thera- 
peutical interference. 

In  cases  of  pneumonitis  associated  with  intermittent  fever  quinia  should 
be  given  promptly  and  in  efficient  doses.  The  paroxysms  should  be  arrested 
as  speedily  as  possible,  as  the  patient  may  be  placed  in  great  danger  by  their 
repetition.  In  a  malarial  region,  or  if  the  patient  have  been  subject  to  inter- 
mittent fever,  it  is  judicious  to  forestall  the  possible  development  of  the  latter 
affection  by  moderate  doses  of  quinia.  The  malarial  cachexia  impairs  the 
|K)wer  of  resisting  the  disease ;  hence  it  is  more  likely  to  prove  fatal  in 
malarial  regions,  even  when  uncomplicated  with  intermittent  fever. 

Cases  of  pneumonitis  complicated  with  delirium  tremens  call  for  the 
pretty  free  use  of  opium,  together  with  alcoholics  and  a  nutritious  diet. 
[I'nder  these  circumstances  great  benefit  may  also  be  derived  from  the 
judicious  employment  of  paraldehyde,  chloral,  and  potassium  bromide. — H.] 
Delirium  and  vigilance,  if  protracted,  are  likely  to  lead  to  a  fatal  termination. 
Pericarditis  as  a  complication  adds  greatly  to  the  gravity  and  the  danger,  but 
by  perseverance  in  the  judicious  employment  of  supporting  measures  the 
[•atient  may  be  carried  safely  through  this  combination  of  diseases.  The 
occurrence  of  gangrene  furnishes  an  additional  indication  for  support.  Pneu- 
monitw  occurring  in  connection  with  the  continued  or  the  eruptive  fevers 
generally  gives  rise  to  the  indications  for  supporting  treatment. 

During  the  progress  of  resolution  the  principles  of  treatment  which  have 
just  been  presented  are  applicable  until  the  improvement  in  the  local  and 
general  symptoms,  in  connection  with  the  physical  signs,  denote  convales- 
cence. When  convalescence  is  established,  as  already  stated,  there  is  no 
dan<:er  of  a  renewed  attack.  There  is,  therefore,  no  need  of  extreme  precau- 
tion* in  order  to  prevent  a  liability  to  relapse.  Experience  shows  that  a  solid, 
.«ub!»tantial  diet  may  be  entered  upon  as  soon  as  the  patient  is  fi\irly  on  the 
ri>ad  to  recovery,  and  that  the  recovery  is  more  rapid  than  if  the  appetite  bo 
t^Hi  much  restrained.  As  a  rule,  ordinary  wholesome,  digestible  articles  of 
f'Kxl  may  be  allowed  when  they  are  desired  by  the  patient.  Permitting  or 
encrmraging  the  patient  to  sit  up  will  be  found  not  to  retard  recovery,  but, 
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on  the  other  hand,  apparently  to  hasten  the  progress  of  resolution.  Early 
going  out  of  doors  is  not  objectionable. 

If  the  disease  proceed  to  the  suppurative  stage,  purulent  matter  being 
either  infiltrated  or  forming  abscesses,  the  prognosis  is  extremely  unfavorable, 
but  perseverance  in  the  employment  of  supporting  measures  is  sometimes 
successful.  It  may  be  added  that  timely  and  efficient  support  probably 
affords  the  best  security  against  suppuration,  which  happily  is  extremely  rare. 

I  have  for  several  years  advised  the  carbonate  or  muriate  of  ammonia  dur- 
ing the  progress  of  the  disease  with  a  view  to  prevent  cardiac  thrombosis. 
Of  course  it  is  difficult  to  obtain  clinical  proof  of  the  protective  efficacy  of 
this  or  any  other  remedy  against  that  accident.  There  can  be  no  objection 
to  the  use  of  this  remedy  on  therapeutical  grounds,  since  it  does  not  in  any 
manner  affect  unfavorably  the  progress  of  the  disease.  Dr.  A.  Patton  of 
Indiana,  in  a  paper  advocating  the  free  use  of  this  remedy  throughout  the 
disease — that  is,  from  5  to  10  grains  every  three  hours — states  that  of  96 
cases  in  which  this  constituted  all  the  medicinal  treatment,  in  only  2  cases 
was  the  disease  fatal.*  It  is  probable  that  digitalis,  given  with  a  view  to 
increase  the  power  of  the  heart's  action,  is  useful  in  preventing  heart-clot. 
This  remedy  has  seemed  to  me  often  signally  useful  when  the  action  of  the 
heart  is  feeble  or  irregular,  and  also  to  be  of  use  as  a  nervous  sedative  when 
delirium  and  vigilance  are  prominent  symptoms. 

[Recent  experiments  of  Drs.  G.  and  F.  Klemperer  are  highly  suggestive 
of  future  possibilities  as  to  the  prevention  and  cure  of  pneumonia.  They 
found  that  the  rabbit,  which  is  very  susceptible  to  pneumonic  infection, 
could  be  rendered  immune  by  hypodermic  injection  of  the  liquid  in  which 
Fraenkel's  diplococcus  had  been  cultivated.  They  soon  determined,  how- 
ever, that  such  injections  exerted  no  curative  effect  upon  the  disease.  Their 
next  experiments  were  with  the  blood-serum  of  animals  upon  whom  immu- 
nity had  been  conferred  in  the  manner  above  mentioned,  and  they  were  induced 
to  perform  them  by  the  discovery  of  Behring  and  Kitasato  that  the  blood- 
serum  of  animals  that  had  been  rendered  immune  from  diphtheria  and  tetanus 
exerts  a  curative  effect  upon  these  diseases  when  induced  experimentally. 
They  bled  an  animal  that  was  proof  against  pneumonic  infection,  and  obtained 
from  15  to  20  cc.  of  serum.  They  then  injected  this  serum  into  the  venous 
system  of  an  animal  that  had  been  inoculated  with  the  diplococcus  and  in 
which  the  symptoms  of  pneumonia  were  well  pronounced.  The  effect  was 
an  immediate  improvement  of  all  the  symptoms  and  rapid  recovery.  These 
experiments  were  repeated  a  dozen  times,  and  with  similar  results  in  every 
instance.  They  finally  experimented  upon  man.  In  six  cases  of  pneumonia 
they  injected  subcutaneously  a  small  quantity  of  serum  from  an  immune 
rabbit,  and  in  all  the  operation  was  followed  by  a  decided  fall  in  the  tem- 
perature and  a  reduction  in  the  frequency  of  both  pulse  and  respiration. 

The  pneumonic  virus  circulates  in  the  blood,  and  from  it  or  through  its 
effect  upon  the  albumen  of  the  body  an  antidote — "  antipneumotoxin  " — is 
formed  which  neutralizes  the  poison  and  causes  the  crisis.  The  Klemperers 
have  isolated  the  pneumonic  virus — ''  pneumotoxin  " — by  precipitating  an 
albuminous  substance  from  cultures  of  the  pneumococcus,  and  the  time  may 
not  be  far  distant  when  its  antidote — antipneumotoxin — will  be  also  isolated 
and  dispensed  by  the  apothecary.^ — H.] 

'  Am,  Joum.  3/«/.  Sci.,  Oct.,  1870.  Of  207  cases  treated  chiefly  with  this  remedy  by 
Dr.  J.  P.  Thomas,  only  3  were  fatal.     (Vide  Virginia  Medical  Monthly,  April,  1880.^ 

'^  For  details  of  the  Klemperers'  experiments,  See  Berliner  klinische  Wochensehrift^ 
Nos.  34  and  3o,  1891. 
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Acute  Lobar  Pneumonitis  in  Ohildren. 

Acute  pneumonitis,  the  solidification  extending  over  an  entire  lobe,  some- 
times involving  a  second  lobe,  and  presenting  after  death  the  anatomical  cha- 
racters which  have  been  described  as  belonging  to  this  disease  in  the  adult, 
occurs  in  young  children,  although  infrequently  as  compared  with  its  occur- 
rence after  this  period  of  life.  It  is  a  much  graver  disease  in  young  children 
than  in  adults,  proving  fatal  in  a  large  proportion  of  cases.  From  the  absence 
of  the  subjective  symptoms  and  the  difficulty  of  obtaining  physical  signs  the 
diagnosis  is  less  easy,  and  the  disease  is  not  infrequently  overlooked. 

The  attack  is  sometimes  ushered  in  by  a  convulsion.     This  may  mis- 
lead by  directing  attention  to  the  head.      Dulness,  drowsiness,  or  stupor 
sometimes  accompanies  the  progress  of  the  disease,  and  these   symptoms 
may  mislead  in  the  same  way  if  the  symptoms  referable  to  the  chest  be  not 
marked.    Vomiting  is  not  a  rare  symptom  at  the  onset  of  the  disease.     The 
expectoration,  being  swallowed,  cannot  be  observed  in  young  children.     As 
regards  local  symptoms,  the  disease  may  be. latent  in  the  child, as  it  not  infre- 
quently is  in  the  adult.     But  in  a  certain  proportion  of  cases  the  existence 
of  sharp  pleuritic  pain  is  manifested  by  the  expression,  and  also  by  the  cry 
in  icts  of  coughing  or  whenever  a  deep  inspiration  is  taken.     A  diagnostic 
symptom  of  frequent  occurrence  is  a  moaning  or  grunting  sound  with  the 
expiratory  act.     Attention  to  this  symptom  is  especially  important,  as  it 
point*  very  strongly  to  the  existence  of  pneumonitis.    Increased  frequency  of 
the  respirations  and  dilatation  of  the  nostrils  show  the  existence  of  some  pul- 
monary affection   compromising  the  respiratory  function.     The  respirations 
in  some  cases  are  very  frequent,  numbering  40,  50,  60,  and  sometimes  even 
many  more,  per  minute.     One  or  both  cheeks  may  present  a  circumscribed 
flush.    If  the  progress  of  the  disease  be  unfavorable,  lividity  of  the  prolabia 
and  face  becomes  marked ;  more  or  less  acceleration  of  the  pulse  occurs,  and 
the  frequency  in  some  cases  is  very  great,  amounting  to  from  150  to  200  per 
minute. 

When  the  existence  of  some  acute  affection  of  the  chest  is  declared  by  the 
symptoms,  the  differential  diagnosis  lies  between  primary  pleuritis,  capillary 
bronchitis,  the  so-called  lobular  or  broncho-pneumonitis,  and  lobar  pneumo- 
nitis. The  first  of  these  affections  being  extremely  rare  under  five  years  of 
tge.the  problem  is  usually  to  differentiate  the  latter  from  the  two  other  affec- 
tions. Id  solving  this  problem  the  physical  signs  are  to  be  relied  upon,  and 
the  reliance  is  also  upon  these  for  the  diagnosis  in  cases  in  which  the  symp- 
toms denoting  an  acute  thoracic  affection  are  not  marked.  The  physical  signs 
ire  generally  available  with  care  and  patience,  notwithstanding  the  difficulty 
of  exploring  the  chest  in  the  young  child. 

The  crepitant  r^le  is  oftener  wanting  in  pneumonitis  affecting  the  child  than 
the  adult,  but  it  is  present  in  a  certain  proportion  of  cases,  and  is  of  course  to 
be  sought  after.  This  sign  belongs  exclusively  to  pneumonitis,  whereas  fine 
bubbling  (subcrepitant)  r&les  belong  to  capillary  bronchitis.  If  there  be  doubt 
a^  regards  the  discrimination  between  the  crepitant  and  the  bubbling  r^les,  it 
is  to  be  borne  in  mind  that  capillary  bronchitis  is  a  bilateral  disease,  and  the 
bubbling  rales  will  be  present  in  both  sides ;  whereas  in  the  great  majority  of 
eases  pneumonitis  in  the  child,  as  in  the  adult,  is  unilateral,  and  the  crepitant 
rile  will  be  limited  accordingly  to  one  side.  Dulness  on  percussion  is  readily 
determinable  in  the  child ;  and  this  is  an  important  point  in  the  differential 
diagnosis.  Bronchial  respiration  and  bronchophony  may  generally  be  obtained 
in  the  child  by  perseverance  in  auscultation,  the  cry  answering  for  the  voice. 
These  signs  do  not  belong  to  capillary  bronchitis,  and  are  rarely  present  in 
lobular  pneumonitis.    In  short,  the  diagnosis  is  to  be  based  on  the  same  signs 
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as  in  the  adult,  but  patient  efforts  may  be  requisite  to  obtain  them.  As 
regards  primary  pleuritis,  the  signs  denoting  effusion  are  available  in  the 
child  as  well  as  in  the  adult,  and  their  absence  warrants  the  exclusion  of  that 
affection. 

The  treatment  of  acute  lobar  pneumonitis  in  children  involves  the  same 
principles  as  the  treatment  of  the  disease  in  adults,  with  those  modifications 
which  therapeutical  measures  require  in  their  application  to  infantile  life.  It 
is  questionable  whether  bloodletting  be  ever  advisable  in  young  children,  even 
when  the  diagnosis  is  clear  in  the  first  stage  of  the  disease.  As  a  rule,  this 
measure  is  not  to  be  employed,  and  the  exceptions  to  the  rule,  if  there  be  any, 
are  few  ;  depletion  by  salines  may  take  its  place.  Antimonial  preparations, 
if  given  at  all,  are  to  be  prescribed  with  great  caution,  and  in  general  other 
and  less  depressing  nauseant  sedatives  are  to  be  preferred.  The  veratrum 
viride,  if  given,  should  be  prescribed  in  small  doses  and  its  effects  very  care- 
fully watched.  Aconite,  in  children  as  well  as  adults,  is  a  useful  sedative  in 
this  affection.  Blisters  should  not  be  employed.  A  sinapism  or  turpentine 
stupes  may  be  applied  to  the  chest,  followed  by  a  poultice  or  the  water-dress- 
ing. Particular  attention  should  be  given  to  the  latter,  in  order  to  see  that 
either  the  entire  chest  or  the  whole  of  the  affected  side  is  covered  with  several 
thicknesses  of  flannel  and  a  layer  of  oiled  muslin.  The  spongio-piline  is  a  good 
substitute  for  the  poultice  or  the  wat^r-dressing.  Opium  need  not  be  with- 
held, but  it  must  be  given  with  circumspection.  Finally,  as  much  depends  in 
severe  cases,  in  the  child  as  in  the  adult,  upon  the  early,  judicious,  and  per- 
sistent employment  of  supporting  measures.  In  children,  as  in  adults,  under 
certain  circumstances  there  is  a  remarkable  tolerance  of  alcoholics.  I  have 
notes  of  the  case  of  a  child  of  a  medical  friend  (age  fourteen  months),  present- 
ing the  utmost  gravity  of  symptoms,  the  pulse  200  and  the  respiration  120 
per  minute,  in  which  brandy  was  increased  to  at  least  an  ounce  hourly,  and 
under  this  amount  the  pulse  fell  rapidly  to  124  and  the  respiration  to  50  per 
minute,  the  carbonate  of  ammonia  and  a  little  morphia  constituting  the  addi- 
tional treatment.  Recovery  took  place.  This  case  is  cited  in  illustration  of 
the  extent  to  which  in  some  cases  the  employment  of  alcoholics  may  be  car- 
ried. It  does  not  follow  that  they  are  to  be  generally  employed  excessively 
or  largely.  The  same  rules  are  to  be  observed  in  their  use  in  children  as  in 
adults,  with  a  view,  on  the  one  hand,  to  secure  the  benefits  of  alcoholics,  and, 
on  the  other  hand,  to  avoid  the  evils  of  their  over-use. 

Lobular  Pneumonitis— Broncho-pneumonitis— Atelectasis. 

Lobular  pneunum  it  is  is  also  frequently  called  catarrhal  pneumonia,  from  the 
fact  that  the  exudation  is  chiefly  cellular.  This  latter  name,  however,  is  inap- 
propriate, because  the  term  "  catarrhal "  is  only  applicable  to  inflammations 
of  mucous  membranes,  and  the  wall  of  the  air-cells  and  alveolar  passages 
cannot  be  considered  properly  a  mucous  membrane ;  and,  moreover,  fibrin  is 
sometimes  present  in  the  exudation  of  so-called  catarrhal  pneumonia  as  well 
as  in  that  of  lobar  pneumonitis.  The  name  cellular  j^neumofiia  employed  by 
Virchow  is  not  sufficiently  distinctive.  The  terms  hroncho-pneumom'fix,  imply- 
ing the  coincident  affection  of  the  bronchi  and  of  the  air-cells,  and  lobular 
pne  union  it  i.<,  signifying  the  lobular  dissemination  of  the  inflammation,  are  to 
be  preferred. 

Lobular  pneumonitis  is  a  secondary  affection,  and  almost  always  secondary 
to  inflammation  of  the  smaller  bronchi.  It  is  frequent  in  childhood,  but  rare 
in  adults,  except  in  the  debilitated  and  the  aged.  In  the  new-born  and  in 
very  young  children  it  is  usually  preceded  and  accompanied  by  atelectasis  or 
collapse  of  a  greater  or  less  number  of  pulmonary  lobules  (apneumatosis). 
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Atelectasis  may  attend  lobular  pneumonitis  occurring  later  in  life,  but  it  is  a 
les?*  constant  accompaniment.    Portions  of  the  lung-tissue  in  the  condition  of 
atelectasis  contain  no  air ;  they  are  non-crepitant  and  sink  in  water.     They 
present  a  bluish-red  appearance  through  the  pleura,  and  a  more  brownish-red 
color  on  cross-section.     They  have  a  smooth  surface,  a  firm  consistence,  and 
are  depressed  below  the  level  of  the  surrounding  lung-tissue.     They  can  be 
infljited  by  blowing  through  the  bronchi.     In  many  cases,  but  not  always, 
occlujdon  of  the  bronchi  immediately  connected  with  the  atelectatic  spots  can 
be  demonstrated.     The  most  frequent  source  of  obstruction  is  an  accumula- 
tion of  the  products  of  inflammation  in  the  smaller  bronchi.     The  air-cells 
connected  with  the  occluded  bronchi  collapse  after  the  absorption  of  the  con- 
tained  air.     Microscopical  examination  of  the  collapsed  lobules  shows  disten« 
sion  of  the  pulmonary  capillaries  with  blood,  and  the  presence  of  granular, 
des^juamated  epithelial  cells  in  the  collapsed  alveoli.     Atelectasis  of  portions 
of  the  lungs  may  be  a  congenital  condition  in  the  new-born  and  in  infants  a 
few  days  or  weeks  old,  the  affected  lobules  having  never  been  inflated,  in  con- 
se*iuencc  either  of  weakness  of  the  respiratory  efforts  or  of  obstruction  of  the 
bmnchi  by  mucus,  meconium,  etc.     Acquired  atelectasis  is  far  more  frequent 
in  children  than  in  adults.     The  name  atelectasis  is  also  sometimes  applied  to 
the  condition  called  carnification  of  the  lungs,  the  air  having  been  expelled 
by  pressure  from  without  as  by  an  extensive  fluid  accumulation  in  the  pleural 
cavity.    Atelectasis  of  whatever  form  is  more  frequent  in  the  lower  lobes 
ibm  in  the  upper.     Single  circumscribed  lobules  may  be  affected,  or  even  a 
whole  lobe.     When  there  is  extensive  atelectasis  the  remaining  parenchyma 
of  the  lung  is  usually  in  the  condition  of  vicarious  vesicular  emphysema. 
There  has  been  much  controversy  as  to  the  relations  between  atelectasis 
and  lobular  pneumonitis.    Formerly,  writers  regarded  atelectasis  as  congenital 
pneumonia,  and  since  the  true  nature  of  the  condition  has  been  recognized 
it  has  usually  been  held  that  collapse  of  the  air-cells  in  itself  leads  to  the 
development  of  lobular  inflammation.     It  is  probably  not  correct  to  regard 
either  ac(juired  pulmonary  collapse  or  a  persistence  of  the  foetal  state  of  the 
lungs  as  alone  a  cause  of  inflammation.    We  may  consider  that  lobular  pneu- 
monitis occurs  only  when  there  is  present  within  the  alveoli  an  irritant  capa- 
ble of  inducing  inflammation.     Most  foreign  particles,  and  particularly  the 
stagnating  secretion  of  the  inflamed  bronchial  mucous  membrane,  are  irri- 
tants capable  of  exciting  bronchitis  and  lobular  pneumonitis  by  entrance  into 
the  small  bronchi  and  the  air-cells,  whether  or  not  they  completely  obstruct 
the  bronchi  and  lead  to  atelectasis. 

The  pathological  changes  occurring  in  lobular  pneumonitis  have  been 
divided  into  the  same  three  stages  as  in  lobar  pneumonitis — namely,  first, 
cungestion  or  engorgement ;  second,  red  hepatization  ;  and  third,  gray  hepat- 
iiation.  Such  a  'division  is,  however,  less  important  and  well  defined  in 
lobuUr  than  in  lobar  pneumonitis.  In  a  typical  case  of  lobular  or  broncho- 
pneumonitis  disseminated  throughout  both  lungs  are  small  firm  spots  varying 
in  size  from  a  pea  to  a  pigeon's  egg.  The  color  may  be  brownish-red,  red- 
diih-gray,  gray,  or  yellowish,  and  the  periphery  is  usually  darker  than  the 
centre.  The  surface  is  lustreless,  smooth  or  slightly  granular,  and  somewhat 
elevated  above  the  surrounding  lung-tissue.  The  consolidated  pulmonary 
substance  is  non-crepitant  and  sinks  in  water.  W^hen  the  solidified  lobules 
ire  situated  at  the  surface  of  the  lung  the  overlying  pleura  is  coated  with  a 
delicate  layer  of  fibrin.  Usually,  drops  of  muco-pus  can  be  squeezed  out  of 
the  smaller  bronchi.  The  microscopical  examination  of  the  solidified  lobules 
shows  the  air-cells  to  be  filled,  though  less  distended  than  in  lobar  pneumo- 
nitis,  with  pus-cells,  epithelial  cells,  and  some  granular  matter  in  varying 
proportion.     In  some  cases  the  pus-cells  predominate ;  in  other  cases,  large 
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gwinular  cells  with  vesicular  nuclei,  thought  to  be  alveolar  epithelial  cells. 
Red  blood-corpuscles  are  usually  present,  but  not  in  such  number  as  in 
lobar  pneumonitis.  The  presence  of  large  numbers  of  pus  and  epithelial 
cells  in  the  alveoli,  the  comparatively  small  number  of  red  blood-corpusclea, 
and  the  absence  of  fibrin  may  be  considered  to  be  the  characteristics  of  the 
exudation  of  broncho-pneumonitis  as  distinguished  from  the  lobar  form. 
Sometimes,  however,  fibrillated  fibrin  may  be  found  in  the  exudatioD  of 
lobular  pneumonitis,  and  in  fact,  as  far  as  the  inflammatory  products  are 
concerned,  there  is  every  grade  of  transition  between  a  typical,  purely  cellu- 
lar exudation  and  the  fibrino-cellular  and  almost  hemorrhagic  exudation  of 
lobar  pneumonitis.  Mucus  and  cells  are  sometimes  inspired  from  the  bronchi 
into  the  alveoli.  The  walls  of  the  inflamed  bronchi  are  often  infiltrated  with 
leucocytes.  The  inflammation  may  extend  by  continuity  to  the  air-cella 
immediately  adjacent  to  these  inflamed  walls.  There  may  be  some  dilatation 
of  the  bronchi.  Various  fonns  of  bacteria  have  been  found  in  the  inflam- 
matory exudation  in  the  bronchi  and  air-cells,  and  doubtless  in  many  cases 
bacteria  stand  in  a  causative  relation  to  the  disease. 

There  is  great  variety  in  the  extent  of  lung  involved  in  the  inflammatory 
process.  The  pneumonitis  may  be  confined  to  a  few  lobules,  as,  for  instance, 
those  surrounding  a  hemorrhagic  infarction  or  a  new  growth  ;  there  may  be 
countless  nodules  of  consolidation  scattered  throughout  both  lungs,  or  even 
all  the  lobules  of  a  lobe  may  become  involved.  In  the  rare  cases  of  lobar 
consolidation  from  lobular  pneumonitis  the  fact  that  the  lobules  are  not 
simultaneously  but  successively  involved  gives  to  the  surface  a  peculiarly 
variegated  appearance  different  from  that  observed  in  lobar  pneumonitis. 
The  surface  is  also  less  granular  than  in  the  latter  disease.  As  to  the  origin 
of  the  cells  which  fill  the  alveoli,  it  is  customary  to  regard  the  pus-cells  as 
emigrated  white  blood-corpuscles.  "Whether  the  alveolar  epithelium  play  an 
active  part  in  the  inflammatory  process  is  a  matter  of  dispute.  There  is  no 
proof  of  the  production  of  pus-cells  from  proliferating  epithelial  cells,  and, 
in  those  cases  in  which  the  number  of  large  epithelium-like  cells  in  the  alveoli 
seems  greater  than  can  be  accounted  for  by  a  mere  desquamation  of  the  epi- 
thelial lining,  it  is  not  necessary  to  assume  active  proliferative  changes  in  the 
epithelium,  as  it  is  abundantly  proven  that  wandering  leucocytes  can  become 
transformed  into  epithelioid  cells. 

The  most  frequent  termination  of  lobular  pneumonitis  is  in  resolution.  As 
in  lobar  pneumonitis,  the  cell-elements  undergo  fatty  degeneration,  and  by 
transudation  of  serum  a  kind  of  emulsion  is  formed  capable  of  absorption. 
When  the  broncho-pneumonia  persists  for  a  long  time,  the  alveolar  walls 
usually  become  thickened  by  a  new  growth  of  connective  tissue. 

It  has  been  held  by  most  authorities  that  the  inflammatory  products  of 
lobular  pneumonitis  may  undergo  caseous  metamorphosis  which  leads  to  the 
development  of  pulmonary  phthisis.  We  now  know  that  in  such  cases  infec- 
tion with  the  tubercular  virus  exists.  It  is  probable  that  in  some  cases  the 
existence  of  broncho-pneumonia  favors  the  lodgment  and  development  of 
the  tubercle  bacilli.  It  is,  however,  an  error  to  confound  with  ordinary 
broncho-pneumonia  the  lobular  caseous  pneumonia  so  often  found  in  phthis- 
ical lungs.  The  latter  affection  is  anatomically  and  etiologically  a  distinct 
disease. 

Clinical  History. — Inasmuch  as  a  bronchitis  affecting  both  sides  (bilat- 
eral) precedes  and  accompanies  the  collapse  of  lobules  in  lobular  pneumo- 
nitis, the  symptoms  of  that  disease  are  always  present.  As  will  be  seen  in 
treating  of  Bronchitis  in  a  following  chapter  (Chapter  IX.),  the  symptoms 
attributable  to  the  bronchial  inflamation  vary  according  to  its  extension  into 
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tubes  of  small  size.  In  addition  to  cough  and  expectoration,  increase  in  the 
frequency  of  the  respirations,  dyspnoea,  and  cyanosis  may  be  accounted  for 
by  the  bronchitis  alone  if  tubes  of  small  size  become  involved  (capillary 
bronchitis).  These  symptoms  are  more  marked  in  proportion  to  the  num- 
ber of  lobules  collapsed  and  inflamed.  The  symptoms  are  chiefly  due  to 
the  pneumonitis  if  the  bronchitis  be  limited  to  tubes  of  large  or  medium 
size. 

The  bronchial  inflammation  may  be  acute  or  subacute.     The  pyrexia  is 
proportionate  to  the  acuteness  of  the  bronchial  inflammation  and  to  the 
extent  of  lung  affected.     This  will,  therefore,  vary  considerably  in  different 
eaises.     The  symptoms  relating  to  the  frequency  and  other  characters  of  the 
pulse  offer  variations  dependent  on  the  intensity  of  the  fever  and  the  obstruc- 
tion to  the  passage  of  blood  through  the  pulmonary  vessels.     Corresponding 
Tariations  in  other  constitutional  symptoms  are  incident  to  the  fever  and  dis- 
Ittibanee  of  the  circulation.     It  follows  that  broncho-pneumonitis  may  be  a 
di:»ea:$e  of  great  severity  and  danger,  or  it  may  be  comparatively  devoid  of 
gravity.     Some  cases  are  characterized  by  notable  fluctuations  during  the 
course  of  the  disease,  owing  to  an  increase  at  different  periods  of  the  num- 
ber of  lobules  implicated.     The  symptoms  on  successive  days  may  fluctuate, 
eollap^d  lobules  becoming  inflated  or  an  additional  number  of  lobules  becom- 
ing affected. 

DuGNOsis. — The  diagnosis  relates  to  two  factors  as  regards  the  symp- 
tomatic phenomena — namely,  the  bronchitis  and  the  collapsed  or  inflamed 
lobales.  A  third  factor  is  the  occurrence  of  emphysematous  lobules  (lobu- 
lar emphysema).  The  physical  signs  denoting  the  bronchitis  are  the  moist 
feronehial  or  bubbling  r&les,  which  are  coarse,  fine,  or  subcrepitant  according 
to  the  size  of  the  tubes  in  which  they  are  produced.  R&les  varying  in  coarse- 
ned or  fineness  may  be  combined.  The  collapsed  and  inflamed  lobules  may 
famish  no  distinctive  signs  if  in  the  form  of  small  nodules,  disseminated, 
and  about  equal  in  number  on  the  two  sides.  Broncho-vesicular  or  bronchial 
respiration,  increased  vocal  resonance,  and  bronchophony,  together  with  dul- 
ness  on  percussion  within  a  circumscribed  space  on  one  side  or  on  both  sides, 
may  be  found  wherever  a  sufficient  number  of  lobules  in  close  proximity  to 
each  other  are  affected  so  as  to  give  rise  to  solidification  extending  over  a 
considerable  area.  Lobar  pneumonitis  is  excluded  by  the  fact  that  the  solidi- 
fication does  not  extend  over  an  entire  lobe.  On  the  other  hand,  the  signs  of 
solidification  show  something  more  than  bronchitis,  this  disease  alone  not 
giving  rise  to  these  signs.  If  no  signs  of  solidification  be  discovered,  it  is 
difficuh  or  impossible  to  differentiate  broncho-pneumonitis  from  bronchitis 
affecting  tubes  of  small  size.  In  severe  cases  inspection  shows  retraction  of 
the  lower  part  of  the  chest  on  both  sides  with  the  acts  of  inspiration,  and 
finking  in  of  the  soft  parts  above  the  clavicles,  as  in  cases  of  capillary 
bronchitis.  Emphysematous  lobules  of  the  upper  lobes  will  give  rise  to  a 
Tesiculo-tympanitic  resonance  on  percussion. 

Causation. — Age  is  to  be  regarded  as  the  most  important  element  in  the 
caasation.  The  fact  that  in  a  very  large  majority  of  cases  the  subjects  are 
other  infants  or  children  or  persons  advanced  in  years,  is  probably  to  be 
explained  by  the  much  greater  tendency  in  bronchial  inflammation  to  extend 
to  the  smaller  bronchi  in  the  two  extremes  of  life.  The  affection  occurs  not 
bfirequently  as  a  sequel  of  the  eruptive  fevers,  rubeola,  scarlatina,  or  small- 
pox; also  of  whooping  cough,  diphtheria,  and,  more  rarely,  of  the  continued 
fevers.  It  may  be  produced  traumatically  in  persons  of  any  age  by  the  inhala- 
tion of  chlorine  or  other  gases,  of  vapors,  and  of  irritating  substances  of  various 
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kinds.  Exposure  to  tlie  latter  causes  may  be  incident  to  certain  occupations. 
[The  question  of  the  relation  between  lobular  pneumonitis  and  those  infec- 
tious diseases  to  which  it  is  so  frequently  secondary  has  been  much  discussed. 
When  secondary  to  diphtheria,  the  Klcbs-L(>ffler  bacillus  has  been  found  in 
the  alveolar  products  of  inflammation,  together  with  the  staphylococcus  pyo- 
genes aureus  et  albus,  and  the  question  arises  as  to  which  is  the  cause  of  the 
pulmonary  inflammation.  The  weight  of  authority  is  in  favor  of  the  view 
that  the  last-mentioned  organisms  are  the  exciters  of  inflammation,  for  they 
or  .similar  microbes,  such  as  the  streptococcus,  are  always  present,  no  matter 
what  may  be  the  nature  of  the  primary  disease. — H.]  The  pneumonitis 
which  is  liable  to  accompany  exudative  laryngitis  (croup)  in  children  is  a 
broncho-pneumonitis.  Its  occurrence  in  cases  of  whooping  cough  is  not 
infrequent.  In  the  insane,  the  delirious,  and  the  greatly  enfeebled,  with 
obtunded  sensibility  of  the  air-passages,  foreign  particles,  such  as  bits  of 
food,  the  buccal  fluids,  etc..  are  likely  to  be  inspired  into  the  small  bronchi 
and  air-cells,  giving  rise  to  lobular  pneumonia,  which  in  these  ca.ses  may  be 
of  a  rather  difliuse  character.  This  is  the  deglutition-pneumonia  (Schhick- 
pneumonie)  of  German  writers.  Not  infrecjuently  the  inspired  foreign  par- 
ticles are  .<o  irritating  that  the  inflamed  foci  terminate  in  abscess,  and  occa- 
sionally they  lead  to  gangrene. 

Treatment. — The  therapeutic  indications  have  reference,  first,  to  the 
bronchitis,  and  second,  to  the  inflammation  and  the  collapse  of  lubules. 
The  former  are  the  same  as  in  eases  of  bronchitis  irrespective  of  the  lob- 
ular conditions,  and  they  will  be  considered  in  a  following  chapter.  The 
prompt  and  efficient  treatment  of  bronchitis,  especially  in  the  young  and  old, 
is  important  by  way  of  preventing  the  collapse  and  inflammation  of  lobules. 
[When  the  physical  signs  and  symptoms  denote  that  the  bronchial  inflamma- 
tion has  extended  to  the  lung,  the  chest  should  be  enveloped  in  a  jacket- 
poultice  of  linseed-meal,  to  be  renewed  as  soon  as  it  grows  cold.  This  measure 
appears  to  have  fallen  somewhat  into  disuse,  but  is  undoubtedly  beneficial. 
When  the  poultices  arc  finally  removed  their  place  should  be  supplied  by 
absorbent  cotton  over  which  is  placed  a  layer  of  oiled  silk  or  waxed  paper. 
The  atmosphere  of  the  sick-room  should  be  charged  with  moisture  with  st«am 
from  a  croup-kettle  or  other  suitable  apparatus,  and  its  temperature  should 
not  fall  below  05°  F.  nor  exceed  70°  F.  Internally,  experience  sanctions  the 
use  of  ammonia,  which  is  least  disagreeable  to  children  in  the  form  of  the 
aromatic  spirit.  It  is  rarely  objected  to  when  given  in  the  form  of  a  *'  fever- 
mixture  "  with  a  little  citrate  of  potash  and  liquor  ammonias  acetatis.  If  the 
respiration  is  embarrassed  by  an  accumulation  of  mucus  in  the  air-passages, 
the  latter  .^should  be  emptied  by  means  of  emetics,  of  which  the  best  for 
this  purpo.<e  is  the  syrup  of  ipecac  in  drachm-doses.  Sulphate  of  zinc  and 
alum  may  also  be  employed.  Opium  should  not  be  administered  unless  the 
patient  is  very  restless,  an<l  manifestly  from  pain.  Tnder  these  circumstances 
a  few  drops  of  paregoric  or  a  drop  of  the  deodorized  tincture  of  opium  may 
be  given  at  suitable  intervals  to  an  infant,  and  in  larger  doses  to  older  chil- 
dren. Where  there  is  decided  pyrexia  the  patient  should  be  immersed  in  a 
warm  bath  which  is  gradually  cooled  down  to  about  75°  F.  If  this  be  done 
in  the  evening,  sleep  will  be  promoted  and  rendered  more  tranquil  and  refresh- 
ing. If  signs  of  asphyxia  appear,  in  ad«lition  to  emptying  the  bronchi  with 
emetics,  the  child  should  be. placed  in  a  warm  bath  and  cold  water  poured 
over  the  head.  The  respiratory  centres  shnuld  also  be  stimulated  by  the 
internal  use  of  strychnia  and  belladnnna.  The  diet  should  be  nutritious  and 
concentrated^  consisting,  for  the  most  part,  of  milk  and  lime-water,  brandy 
and  egjr,  milk  punch,  meat-juice,  chicken-  and  mutton-broth,  arrow-root  and 
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other  farinaceous  substances. — H.]  The  dorsal  decubitus  should  not  be  con- 
stautly  maintained,  changes  of  position  being  important  as  preventive  of 
collapse  of  lobules. 

Congenital  atelectasis  in  the  newly  born  is  denoted  by  rapid,  short  acts  of 
breathing,  feebleness  of  the  cry,  difficulty  in  nursing  from  want  of  breath, 
and  cyanosis.  The  absence  of  coiigh  and  bronchial  r^les  suffices  to  exclude 
bronchitis.  Congenital  malformations  of  the"  heart  are  excluded  by  the 
absence  of  their  physical  signs.  The  respiratory  murmur  is  feeble,  espe- 
cially at  the  lower  and  posterior  portions  of  the  chest.  The  lower  part  of 
the  chest  in  front  is  retracted  in  the  act  of  inspiration. 

Inasmuch  as  the  deficient  expansion  of  the  lungs  is  due  to  weakness  of  the 
respiratory  acts,  the  strength  of  these  should  be  increased  by  the  momentary 
application  of  cold  water  to  the  chest,  exposing  the  body  for  a  few  moments 
to  cold  air,  and  exciting  in  various  ways  crying  efforts.  Care  should  be  taken 
to  free  the  nostrils  and  throat  from  accumulations  of  mucus. 

Suppurative  Pneumonitis— Embolic  Pneumonitis— 
Abscess  of  the  Lxmg. 

Suppurative  pneumonitis  is  characterized  by  the  formation  of  pus  and 
breaking  down  of  lung-tissue.  Sometimes  the  pus  infiltrates  the  walls  of 
the  bronchi  or  of  the  blood-vessels,  or  follows  bands  of  interstitial  tissue 
(dLjsecting  pneumonia).  The  most  important  form  of  suppurative  pneu- 
monitis is  that  which  results  in  the  formation  of  abscess.  The  abscess- 
canty  usually  varies  in  size  from  that  of  a  pea  to  that  of  a  hen's  egg,  but 
in  wme  cases  the  abscess  takes  in  the  greater  part  or  the  whole  of  a  lobe. 
The  shape  of  the  cavity  may  be  round  or  irregular.  The  walls  of  the  abscess 
are  usually  ragged.  In  cases  of  long  standing  a  fibrous  capsule  forms  around 
the  abscess. 

As  has  already  been  mentioned,  lobar  pneumonia  and  lobular  pneumonia 
rarely  terminate  in  abscess.  Abscesses  may  be  produced  by  the  inspiration 
of  foreign  irritating  particles,'  as  in  many  cases  of  deglutition  pneumonia  (p. 
92).  Wounds  of  the  lung,  especially  when  attended  by  the  lodgment  of 
foreign  bodies,  may  give  rise  to  abscess.  In  new-born  children  there  is  a 
fonn  of  septic  pneumonia  which  frequently  terminates  in  abscess.  In  this 
form  of  pneumonia  an  enormous  number  of  micrococci  are  found  in  the  air- 
eclls.  In  chronic  phthisis  suppurative  processes  in  the  walls  of  cavities, 
and  sometimes  in  other  parts  of  the  lung,  may  be  an  important  pathological 
dement. 

The  most  frequent  form  of  suppurative  pneumonitis  is  that  produced  by 
iafectious  emboli,  which  cause  metastatic  abscesses  in  the  lungs.  The  source 
of  tbe^emboli  is  usually  to  be  sought  in  thrombi  formed  in  veins  leading  from 
same  centre  of  infection,  such  as  external  wounds,  inflammation  of  the  uterine 
Teins  in  puerperal  women,  bed-sores,  abscess  of  the  middle  or  external  ear  and 
of  other  situations,  and  ulcerative  endocarditis.  The  embolus  brings  with  it 
lome  poison  which  acts  as  an  intense  inflammatory  irritant.  It  is  not  always 
possible  to  find  the  primary  thrombus,  nor  can  an  embolus  in  all  cases  be 
teonstrated.  It  is  probable  that  the  poison  may  be  carried  by  the  blood  in 
a  finely  molecular  form.  Metastatic  or  pyaemic  pulmonary  abscesses  vary  in 
■amber  from  one  to  several  hundred,  and  in  size  from  a  pin's  head  to  those 
mvolving  an  entire  lobe.  They  may  or  may  not  be  accompanied  by  the 
Mchanical  effects  of  emboli ;  that  is,  by  hemorrhagic  infarctions,  which  are 
to  be  described  subsequently. 
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The  pleura  covering  an  abscess  is  inflamed,  and  there  is  of^en  a  general 
pleuritis,  which  may  also  be  of  a  purulent  character.  The  abscess  may  rup- 
ture into  the  pleural  cavity. 

Micrococci  are  always  present  in  the  pus.  The  same  micro-organisniB 
which  cause  suppuration  elsewhere  also  occasion  suppurative  inflammation 
of  the  lung. 

The  most  important  aid  in  the  diagnosis  of  abscess  of  the  lung  is  the 
examination  of  the  sputum.  The  color  of  the  sputum  is  usually  yellow,  like 
that  of  ordinary  pus,  but  it  may  be  green  or  brownish.  The  odor  is  usually 
somewhat  offensive,  but  it  has  not  the  fetor  of  gangrene.  Of  the  utmost 
importance  is  the  presence  in  the  sputum  of  particles  of  lung-tissue,  which 
can  oft<}n  be  detected  even  with  the  naked  eye.  These  particles  are  found 
by  microscopical  examination  to  contain  elastic  fibres  Twhich  are  usually 
absent  or  scanty  in  gangrene  of  the  lung),  fatty  crystals,  amorphous  pig- 
ment, and  especially  hacmatoidin  crystals.  Micrococci,  which  do  not  stain 
blue  with  iodine  like  certain  ones  in  gangrene,  are  present  in  large  number. 
The  physical  signs  of  a  cavity  may  be  detected  if  the  abscess  be  of  sufficient 
size,  but  these  signs  are  not  in  themselves  distinctive  of  abscess.  Other 
,  symptoms,  such  as  pain,  dyspnoea,  pyrexia,  rigors,  and  sweats,  are  often 
present.  In  pyaemia  it  is  generally  impossible  to  disconnect  the  general 
symptoms  which  are  indicative  of  the  pulmonary  affection  from  those  which 
belong  to  the  clinical  history  of  pyaemia.  In  pyaemia  it  is  rare  that  the  dif- 
ferent foci  of  inflammation  in  the  lungs  involve  areas  sufficient  to  give  rise  to 
characteristic  physical  signs. 

The  PROGNOSIS  is  almost  necessarily  fatal  in  pyaemic  pulmonary  abscesses. 
In  other  forms  of  pulmonary  abscess,  such  as  that  secondary  to  pneumonia, 
the  prognosis  is  comparatively  favorable — more  favorable  than  in  gangrene 
of  the  lungs.     The  affection,  however,  is  in  all  cases  grave. 

The  TREATMENT  is  to  be  directed  especially  to  sustaining  measures.  Qui- 
nine may  be  given  in  large  doses.  The  air  of  the  room  should  be  kept  pure, 
and  inhalations  of  antiseptic  vapors,  such  as  thymol  or  carbolic  acid,  may  be 
tried.  A  case  of  large  abscess  of  the  lung  which  was  first  diagnosticated  as 
empyema  was  treated  successfully  by  Teale  by  means  of  incision  and  free 
drainage.*  [When  the  expectoration  is  copious,  the  patient*s  strength  declin- 
ing, and  the  physical  signs  denote  that  the  abscess  is  superficially  seated,  the 
proper  treatment  is  undoubtedly  surgical.  Nearly  50  per  cent,  of  the  recorded 
cases  of  pneumonotomy  for  pulmonary  abscess  have  terminated  in  improve- 
ment or  recovery.  The  following  statistics  are  given  by  Eichhorst:*  Opera- 
tions, 13;  recovery  or  improvement,  6  (=4G.l  per  cent.);  fatal  termination, 
7  (=  53.9  per  cent.).  If  the  operation  is  not  followed  by  recovery,  it  may 
avert  the  danger  of  sudden  rupture  of  the  abscess  into  bronchi,  pleura,  or 
pericardium  or  its  extension  to  neighboring  organs. — H.] 

Pneiimonokoniosis— Anthracosis— Siderosis,  etc. 

Under  the  generic  name  pneumonokoniosis,  proposed  by  Zenker,  are  included 
the  various  affections  of  the  lung  produced  by  the  inhalation  of  dust-like  par- 
ticles. A  considerable  number  of  such  inhalation-diseases  is  already  known. 
The  one  longest  recognized  is  the  lesion  caused  by  the  inhalation  of  coal-dust. 
A  moderate  amount  of  black  coal-pigment  is  found  in  the  lungs  of  all  adult«, 
more  especially  of  those  living  in  cities  ;  but  in  the  lungs  of  those  who  have 
been  exposed  for  a  long  time  to  a  dense  atmosphere  of  coal-dust  the  carbon- 
particles  accumulate  to  such  an  extent  as  to  cause  a  lesion  called  nnthntc/mn 

^  lAinrety  1884,  vol.  i.  No.  2. 

^  Specielle  Palhohujif^  Band  i.  8.  519. 
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of  the  lungs.     This  lesion  is  produced  especially  in  coal-miners.     The  par- 
ticles of  coal  are  carried  by  the  current  of  inspired  air  into  the  air-vesicles 
or  alveoli.     Thence,  either  free  or  enclosed  in  cells,  which  are  probably  emi- 
grated white  blood-corpuscles,  they  make  their  way  into  the  alveolar  septa, 
and  are  still  further  conveyed  through  the  lymph-spaces  and  lymph-vessels 
into  the  interlobular  and  peribronchial  connective  tissue.     Some  of  the  par- 
ticles reach  the  bronchial  glands,  and  exceptionally  may  even  be  carried  to 
the  cervical  or  abdominal  lymphatic  glands.     The  lungs  and  bronchial  glands 
are  black ;  the  microscope  shows  the  coal-pigment  to  be  chiefly  in  the  inter- 
lobular connective  tissue  and  in  the  bronchial  glands,  but  it  is  also  present 
inside  of  cells  in  the  alveoli  and  in  the  walls  of  the  air-vesicles.     Extensive 
anthracosis  may  exist  without  any  changes  in  the  lung  other  than  chronic 
bronchitis  and  the  presence  of  some  large  cells  containing  pigment  in  the 
alveoli.      Frequently,  however,  it  is  combined  with   other   chronic  inflam- 
matory changes,  particularly  with  chronic  interstitial  pneumonitis.     Dense 
fibrous  bands  and  nodules  deeply  pigmented  are  found.     The  walls  of  the 
alveoli  are  thick,  and  their  lumina  obstructed  or  even  obliterated  by  the  new 
growth  of  fibrous  tissue.     Firm  pleuritic  adhesions  are  present.     Combined 
with  these  chronic  interstitial  changes  bronchiectatic  and  ulcerative  cavities 
may  be  present.     Anthracotic  lungs  may  be  the  seat  also  of  chronic  pul- 
monary tuberculosis,  in  which  case  tubercles  and  tuberculous  pneumonitis 
will  be  found.*     To  pulmonary  anthracosis  with  chronic  interstitial  inflam- 
mation, with  or  without  the  presence  of  tubercles,  the  name  coal-miner's 
phthisis  is  applied.     The  coal-particles,  when  of  sufiicient  size,  can  be  rec- 
D^ixed  as  such  under  the  microscope ;  often,  however,  they  are  not  to  be 
distinguished  from  melanotic  pigment  derived  from  the  blood.     The  coal- 
particlts  are  often  present  in  the  expectoration  of  those  affected  with  anthra- 
co$i:!i  pulmonum. 

The  term  siderosig  pulnwnum  denotes  the  accumulation  in  the  pulmonary 
fitructiires  of  the  oxide  of  iron.  This  oxide  forms  a  very  fine,  brownish-red 
dust.  It  is  inhaled  by  workmen  employed  in  dyeing,  polishing  mirrors,  and 
other  mechanical  arts  in  Which  it  is  used.  Accumulating  in  the  lungs,  it 
eaoses  a  reddish  pigmentation.  Its  morbid  effects  were  first  studied  by 
Zenker.'  They  are  essentially  the  same  as  in  anthracosis,  the  color  being 
red  instead  of  black. 

Chaiicofia  pulmonum  is  the  name  given  to  the  pulmonary  changes  induced 
by  the  inhalation  of  stone-dust.  It  is  also  called  stone-cutter's  phthisis. 
Tike  chemical  examination  of  these  lungs  shows  the  presence  of  an  excess  of 
silica.  The  changes  are  similar  to  those  of  anthracosis  and  of  siderosis,  with 
the  exception  of  the  greater  disposition  to  the  formation  of  nodules  and 
diffuse  masses  of  fibrous  tissue.  These  have  a  gray  centre  and  dark  periph- 
ery. The  foreign  particles  can  be  recognized  microscopically,  but  not  so 
mdily  as  in  the  previous  affections. 

Various  other  forms  of  pneumonokoniosis  have  been  described,  such  as 
thoM  due  to  the  inhalation  of  particles  of  tobacco,  of  cotton,  of  grain,  of 
Tirious  metals,  etc. 

The  clinical  history  of  the  different  varieties  of  pneumonokoniosis  is  that 
of  bronchitis,  which  is  generally  chronic,  associated,  in  a  certain  number  of 
8,  with  fibroid  phthisis. 


*lt  k  daimed  by  recent  observers  that  tubercle  bacilli  are  usually  absent  in  coal- 
■inet'i  phthisis,  in  which  case  the  process  is  not  to  be  regarded  as  tuberculous. 
Aecofdins:  to  Cohnheim,  coal-particles,  as  such,  cause  no  irritative  changes  in  the  luntr, 
■d  when  inflammatory  changes  are  present  irritating  substances  are  inhaled  with  the 
|vdcle»of  coal. 

^Ltnticka  Arckivf,  Uin.  Med.,  Bd.  2,  p.  116. 
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The  removal  of  the  patient  from  the  continued  operation  of  the  cause  is 
of  course  the  first  object  of  treatment.  In  other  respects  the  indications 
relate  tx)  the  diseases  which  are  incident  to  the  pneumonokoniosis. 

Brown  or  Pigment  Induration  of  the  Lungs. 

The  lesion  thus  entitled,  described  by  Virchow  in  1847,  is  referable  to  the 
long-continued  passive  congestion  incident  to  valvular  disease  of  the  left 
side  of  the  heart,  particularly  to  obstruction  and  to  regurgitation  at  the 
mitral  orifice.  Lungs  thus  affected  do  not  collapse  on  opening  the  chest  as 
much  as  when  they  are  healthy.  They  are  heavy,  inelastic,  dry,  crepitating 
but  little  on  pressure,  of  a  leathery  consistence,  and  they  have  a  peculiar 
reddish-brown,  yellow,  or  salmon  color.  On  section,  reddish  or  brown  spota 
may  be  seen,  due  to  ecchymoses.  The  microscope  shows  that  the  esssential 
morbid  condition  is  a  dilatation  of  the  pulmonary  capillaries,  loops  of  which 
often  project  far  into  the  alveoli  and  partially  obstruct  their  lumina.  The 
air-cells  are  still  further  obstructed  by  the  presence  of  large  epithelial  cells 
containing  yellow  or  brown  pigment,  which  cells  may  accumulate  in  sufficient 
number  to  fill  the  alveoli.  Pigment  is  also  found  within  the  capillary  vessels, 
in  the  capillary  walls,  and  in  the  interstitial  tissue,  both  free  and  enclosed  in 
cells.  The  pigment  is  derived  from  red  blood-corpuscles  which  escape  through 
the  capillary  walls  by  diapedesis,  in  part  also  by  rupture  of  the  walls.  The 
walls  of  the  air-cells  and  the  interstitial  tissue  often  appear  hypertrophied. 
Rindfleisch  describes  also  an  hypertrophy  of  the  smooth  muscle-fibres  of  the 
pulmonary  parenchyma  in  this  affection.  ,  : 

The  symptoms  denoting  the  lesion  are  not  definite,  but  it  must  increase  the 
dyspnoea  which  is  connected  more  directly  with  the  cardiac  disease.       l 

HypersBmia  of  the  Lungs— Hypostatic  Congestion— Hypo- 
static Pneumonitis. 

Active  congestion  or  hyperaemia  of  the  lungs,  irrespective  of  inflammation, 
is  rarely  if  ever  a  primary  morbid  condition,  and  is  hardly  to  be  considered 
as  an  individual  affection.  It  may  be  produced  by  increased  power  of  the 
heart's  action,  arising  either  from  transient  causes^  such  as  the  ingestion  of 
alcoholic  stimulants  and  mental  emotions,  or  from  hypertrophy  of  the  right 
ventricle.  It  may  be  caused  by  the  inhalation  of  stimulating  or  irritating 
vapors.  Whenever  the  circulation  in  a  considerable  portion  of  the  lungs  is 
interrupted,  more  or  less  abnormal  determination  of  blood  must  take  place  in 
the  portions  to  which  the  flow  of  blood  is  unobstructed,  as  in  cases  of  emphy- 
sema, lobar  pneumonia,  pleuritis,  etc. 

Passive  hyperaemia  or  congestion  is  of  more  frequent  occurrence,  but  is 
never  primary  or  idiopathic.  It  is  an  effect  of  mitral  cardiac  lesions  causing 
either  obstruction  or  regurgitation,  or  both  combined.  It  is  also  consequent 
on  feebleness  of  the  action  of  the  heart,  especially  of  the  right  ventricle,  as  in 
cases  of  dilatation  or  of  fatty  degeneration,  and  may  be  a  symptom  of 
asphyxia  and  of  certain  cerebral  injuries  and  diseases.  In  cases  of  gen- 
eral dropsy  it  occasions  a  disproportionate  amount  of  hydrothorax.  It  gives 
rise  to  brown  or  pigment  induration  of  the  lungs.     (See  p.  OG.) 

Passive  hyperjcmia  occurring  in  the  dependent  portions  of  the  lungs  ia 
called  hypostatic  congestion.  The  conditions  which  favor  the  production  of 
hypostatic  congestion  are  enfeebled  heart's  action  and  the  maintenance  of 
the  body  in  one  position  for  a  long  time.  It  is  met  with  in  acute  infectious 
diseases,  in  the  aged,  and  in  the  course  of  chronic  diseases  which  occasion 
general  debility.     The  higher  grades  of  hypostatic  congestion  result  in  a 
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transudation  of  bloody  serum.  The  condition  of  lung  thus  produced  has 
been  called  jsplenization.  The  affected  lung-tissue  is  of  a  dark-red  color, 
crepitates  less  than  in  health,  and  upon  section  a  large  quantity  of  blood  and 
serum  oozes  out.  In  prolonged  or  in  severe  hypostatic  congestion  the  so-called 
hypostatic  pneumonia  is  frequently  developed.  It  has  been  disputed  whether 
this  is  to  be  regarded  as  an  inflammatory  affection  or  not.  It  seems  to  involve 
a  low  degree  of  inflammation.  The  lung-tissue  is  dark-red,  friable,  non-crepi- 
tant,  and  sinks  in  water.  The  whole  lower  lobe  or  only  portions  of  it  may 
be  implicated.  Microscopical  examination  shows  the  pulmonary  capillaries 
widely  distended  with  blood,  and  the  air-cells  filled  with  blood-corpuscles,  des- 
quamated epithelial  cells,  and  sometimes  fibrin.  The  inflammatory  condition 
is  more  analogous  to  certain  forms  of  lobular  pneumonitis  than  to  lobar 
pneumonitis. 

Congestion  of  the  lungs,  whether  active  or  passive,  compromises  the  respi- 
ratory function — -fir»t^  by  diminishing  the  capacity  of  the  air-cells ;  and  second^ 
by  lessening  the  quantity  of  decarbonized  and  oxygenized  blood  returned  from 
the  lungs  to  the  systemic  circulation.  The  respirations  are  increased  in  fre- 
quency, and  a  sense  of  the  want  of  air,  or  dyspnoea,  is  felt,  cseteris paribus,  in 
proportion  to  the  degree  and  extent  of  the  congestion.  As  regards  physical 
signs,  congestion,  if  marked  or  considerable,  undoubtedly  causes  a  certain 
amount  of  dulness  on  percussion ;  but  this  is  not  determinable  if  both  lungs 
be  alike  congested,  or  in  cases  in  which  congestion  of  one  lung  follows  certain 
affections  in  the  other  side  of  the  chest,  as  in  pleurisy  with  effusion,  pneumo- 
bydrothorax,  etc.  Congestion  also  undoubtedly  diminishes  the  intensity  of 
tbe  respiratory  murmur ;  but  if  the  murmur  be  changed  in  character — that 
is,  if  it  be  bronchial  or  broncho-vesicular — there  is  solidification  from  some 
cause.  It  is  not  probable  that  simple  congestion  gives  rise  to  adventitious 
sounds  or  rSiles,  nor  does  it  occasion  any  vocal  signs. 

The  TREATMENT  of  active  hypersemia  must  have  reference,  of  course,  to  the 
causative  conditions  and  the  circumstances  under  which  it  occurs.  The  dis- 
turbance of  respiration,  not  only  when  the  hyperaemia  is  bilateral,  but  when 
unilateral,  as  when  one  lung  is  consolidated  or  compressed,  may  be  so  great 
as  to  call  for  venesection.  In  most  cases,  however,  dry  cups  applied  to  the 
chest,  revulsives,  and  cardiac  sedatives  suffice  for  relief. 

In  hypostatic  congestion,  on  the  other  hand,  measures  to  increase  the  power 
of  the  heart's  action  are  indicated — namely,  digitalis,  alcoholics,  and  alimen- 
tation. As  a  preventive  measure  in  cases  of  prolonged  disease,  especially 
if  the  patient  be  feeble,  constant  recumbency  on  the  back  is  to  be  avoided ; 
the  position  of  the  body  should  be  changed  at  intervals.  Deep  inspirations 
from  time  to  time  should  be  enjoined.  In  this  way  hypostatic  pneumonitis 
may  be  prevented.  The  occurrence  of  the  latter  in  different  diseases  not  infre- 
quently contributes  to  a  fatal  termination.  In  all  diseases  accompanied  by 
much  prostration  or  of  long  duration,  or  when  the  subjects  are  feeble,  import- 
ant objects  of  treatment  are  the  prevention  and  removal  of  hypostasis  in  the 
dependent  portions  of  the  lungs.  These  objects  are  often  of  prominent 
importance  in  cardiac  diseases. 

CEdema  of  the  lungs  will  be  considered  under  a  separate  heading.  (Vide 
Chapter  XI.) 

Pleiirod3niia  and  Dorso-Intercostal  Neuralgia. 

A  brief  consideration  of  these  affections  is  included  in  this  chapter,  because, 
from  similarity  as  regards  pain,  they  are  liable  to  be  confounded  with  cither 
acute  pneumonitis  or  pleuritis.     Prior  to  the  employment  of  physical  explora- 
tion this  mistake  was  by  no  means  uncommon,  and  it  is  still  made  by  those 
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who  depeDd  on  eymptonis  alone.     The  term  pirnrod^nia  is  applied  to  m  pBiO' 

ful  ttffection  of  the  muscles  etiteriug  into  the  composition  of  the  Ujoracic  walb. 
Jnttrco^fal  ttr  tlorm-infcrcoftal  ntumlgia  denotej*  a  neuralgie  affeetioo  of  the 
intercostal  nerves* 

Both  aflfections  may  be  characterized  by  pain  resembling  that  of  either  acute 
pneuiuonifit^  or  pleuritis ;  that  \^^  a  lancinating  pain  felt  especially  In  the  act 
of  inqnnition.  They  may  be  accompanied  by  a  dry  cough  which  is  acutclT 
painful.  In  case  of  pleurodynia  there  may  be  pyrexia,  and  this  may  acci- 
dentally exist  in  cases  of  intercostal  neuralgia.  How  are  these  affection?  t^ 
be  discriminated  from  inflammation  of  the  pleura  either  pritnary  or  occurring 
&($  a  comfdication  of  inflammation  of  the  pulnjonary  parenchyma? 

Intercostal  neuralgia,  as  a  rule,  is  not  accompanied  by  pyrexia.  But  fbifi 
afl'ection  has  a  diagnostic  criterion  which  is  readily  available.  It  corifi- 
the  existence  of  tenderness  usually  in  three  isolated  points — namely,  W)  ^. 
near  the  dorsal  vertebra* ;  laterally,  in  one,  two,  or  three  intereoslnl  sjiueeii 
and  anteriorly*  in  one  or  more  intercostal  spaces  near  the  sternum  ur  over  (1 
epitrasirium.  Sometimes  tenderness  exists  in  only  two  of  these  Fittiationl 
The  tenderness  is  frequently  etinfined  to  a  very  limited  space  in  each  situ 
tion,  a  space  perhaps  small  enough  to  be  covered  V>y  the  finger.  On  the  op|N 
lite  side  of  the  vertebne,  and  between  the  t^*nder  points  in  the  three  situatiuii^ 
t pressure  or  percussion  is  well  borne.  In  addition  tu  this  diagnostic  test,  phj 
ical  exploration  faib  to  discover  the  evidence  of  either  pleuritic  or  parenchT 
matous  inflammation — namely,  in  primary  pleuritis  u  friction  murnmr  atid 
the  signs  denoting  pleuritic  effusiun,  and  in  pneumonitis  the  crepitant  rale 
and  the  signs  of  solidification.  The  aft'eetiim  occuri^  much  oftener  on  the  left 
than  on  the  right  side.      Both  sides  may  be  affected,  but  this  is  extremely  rjire, 

neurodynia  lacks  a  similar  positive  test ;  that  is,  the  tenderness  is  nni  lim- 
ited to  isolated  points,  but  is  more  or  less  diffused.     The  diagnosrs,  therefoi  ~ 
must  rest  on  the  exclusion  of  intercostal  neuralgia  by  the  absence  of  the  c\ 
dence  just  stated,  together  with  the  absence  of  the  signs  both  of  pleuritic  ui 
pneumonitis.     Pain  in  pleurodynia  and  intercostal  neuralgia  is  more  markc 
as  a  rule,  in  movements  of  the  body  than  in  the  respiratory  movements,  i\ 
reverse  being  true  of  the  pain  in  pleuritis  and  pneumonitis.     This  rental^ 
applies  more  especially  to  plcurodj^nia.     The  tenderness  tn  both  affeetinq 
varies,  being  sometimes  flight  and  sometimes  exquisitely  acute. 

Of  the  two  affections,  pleurodynia  is  much  the  less  frequent.     Befon? 
diagnostic  criterion  of  interco^^tal  neuralgia  had  been  pninted  out  by  Bassere 
and  Valleix,  cases  of  this  affection  were  doubtless  often  considered  u»  rheij 
matic,  and  hence  cases  of  the  neuralgic  affections  have  apparently  increo 
of  late  at  the  expense  of  pleurodynia,     Interenstal  neuralgia  is  of  iVequpij 
occurrence.     Cases  arc  i>ften  met  with  both  in  private  practice  and  amon 
patients  treated  at  hospitals  and  dispensaries,  but  more  especially  the  Jatte 
The  poorer  classes  are  more  liable  to  it  than  thnse  in  comfortable  circuf 
stances.     It  occurs  oiYener  among  females  than  males.     Persons  affected 
freqtiently  iinjcmic.     It  is  liable  to  be  dcveh»ped  during  the  progress  of  pu 
mouary  phthisis.     It  occurs  especially  as  a  sequel  of  intermittent  fever. 

The  degree  of  suffering  from  these  affections  varies  much  in  different  cafi 
They  are  sometimes  so  slight  as  merely  to  occasion  annoyance,  but  in  tKJin 
e^ses  the  pain  is  sufficiently  severe  to  shorten  the  inspirations,  thus  renderiu 
the  respirations  frequent,  as  in  acute  pleuritis,  and  necasioning  great  distre 
In  the  neuralgic  affection  exacerbations  of  pain  arc  frequently  experience 
They  vary  greatly   in  different  cases,  as  regards  duration,  occurring  som4 
times  as  transient  aftections,  but  in  .some  cases  persisting  for  a  long  perio  ^ 
Pain  and  soreness  in  the  chest  are  sometimes  assumed  by  malingerers,  bij 
a  ready  proof  of  the  reality  of  the  affection  is  the  diagnostic  teat — nameh 


ANATOMICAL  CHARACTERS,  103 

•The  mucous  membrane  of  the  bronchi  is  always  inflamed  in  phthisis. 
f^^I  cere,  usually  of  tuberculous  origin,  are  frequent.  The  various  forms  of 
mp^ribronchitUy  called  tuberculous,  caseous,  purulent,  or  fibrous,  are  sufficiently 
.;^  plained  by  these  terms.  Some  form  of  peribronchitis  is  a  constant  attendant 
.-g^    phthisis. 

Inflammation  of  the  interstitial  tissue  of  the  lung,  leading  to  the  formation 
-^  new  connective  tissue,  is  called  chronic  interstitial  2>neumonitis,  and  is  pres- 
^m  t  in  some  degree  in  all  cases  of  chronic  pulmonary  phthisis.  The  new  tissue 
s-B.  croaches  upon  the  pulmonary  parenchyma,  causing  the  obliteration  of  air- 
..^lls  and  shrinkage  of  the  affected  portion  of  the  lung.  New  fibrous  tissue 
Km^ay  be  formed,  as  previously  stated,  directly  from  tubercle-nodules,  from  dif- 
=Vx>  ^  tubercle-tissue,  or  as  a  result  of  chronic  interstitial  inflammation.  Fibroid 
r»%ithisis,  which  is  characterized  by  an  excessive  formation  of  fibrous  tissue 
s.rmd  retraction  of  the  lung,  presents  sufficient  clinical  peculiarities  to  demand 
s,^peeial  consideration,  which  will  be  given  in  the  next  article. 

Pulmonary  phthisis  is  always  accompanied  by  pleuritis^  usually  of  the  dry 
fbnn.    The  pleuritis  leads  to  the  formation  of  vascular  adhesions,  which  are, 
«s  a  rale,  most  extensive  and  firmest  at  the  apices  of  the  lungs. 

It  is  customary  to  find  around  tubercle-nodules  and  foci  of  cheesy  pneu- 
monia the  air-cells  filled  with  the  ordinary  products  of  inflammation.  Patches 
of  ordinary  catarrhal  or  of  fibrinous  pneumonia  may  also  occur  in  parts  of  the 
lang  which  do  not  contain  tubercles  or  caseous  masses.  Pneumonia  of  this 
fonn  does  not  undergo  cheesy  degeneration  unless  the  affected  part  of  the 
lang  be  invaded  by  tubercle  bacilli. 

Of  non-inflammatory  changes  deserving  mention,  there  are  pigmentation 
with  coal-particles  and  with  melanin,  particularly  in  newly-formed  fibrous 
ti$!)ue :  atelectasis ;  compensatory  emphysema ;  congestion  and  localized  and 
general  oedema. 

As  the  expectoration  contains  tubercle  bacilli,  it  is  common  to  find  tuber- 
fuioas  lesions  in  the  respiratory  tract  above  the  lungs,  especially  in  the  larger 
bronchi,  the  trachea,  and  the  larynx.  These  lesions  are  usually  in  the  form 
of  tuberculous  ulcers,  and  are  in  nearly  all  cases  secondary  to  the  pulmonary 
affection. 

By  swallowing  sputum  which  contains  the  tubercle  bacilli  the  tuberculous 
rirus  may  gain  access  to  the  intestinal  tract  and  cause  tuberculous  ulceration, 
which  is  found  most  frequently  in  the  lower  part  of  the  ileum.  From  the 
intestine  the  bacilli  may  be  readily  conveyed  to  the  peritoneum,  the  mesen- 
teric glands,  and  the  liver,  which  in  many  cases  of  phthisis  are  found  to  con- 
tain miliary  tubercles. 

The  number  of  bacilli  present  in  different  cases  of  phthisis  is  subject  to 
considerable  variation.     In  some  cases  they  are  abundant  and  occur  in  dense 
masses;  and  in  other  cases  they  are  scanty  and  found  only  after  long  search. 
The  bacilli  are  present  in  the  bodies  of  cells,  particularly  of  epithelioid  and  of 
fnant-cells,  and  also  free  between  the  cells.     They  are  always  present  in  the 
beginning  of  tuberculous  processes,  and  also  when  the  tuberculous  formation 
is  io  rapid  progress.     The  bacilli  are  usually  few  or  entirely  absent  in  cheesy 
matter,  but  there  are  exceptions  to  this  rule.   When  the  cheesy  substance  is  in 
communication  with  the  atmosphere,  as  in  the  walls  of  phthisical  cavities,  the 
bacilli  are  generally  abundant.      Cheesy  matter,  even  if  bacilli  are  absent, 
usually  contains  the  spores  of  the  bacilli,  as  is  evident  from  the  possibility 
of  producing  artificial  tuberculosis  by  the  inoculation  of  cheesy  substance 
which  is  free  from  bacilli.     We  are  at  present  unable  to  demonstrate  by  col- 
oring agents  the  free  spores  of  tubercle  bacilli. 

TTie  most  important  biologrical  properties  of  the  bacilli  of  tuberculosis  are 
the  development  of  spores,  the  slow  growth  of  the  bacilli,  and  the  fact  that 
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strong}' lus  gigas,  as  well  as  in  the  bases  of  syphilitic  and  cancerous  ulcers. 
It  is,  however,  exceptional  to  find  it  under  such  circumstances,  whereas 
its  presence  in  association  with  the  bacillus  tuberculosis  is  the  rule.  A 
brief  description  of  the  anatomical  characters  of  tubercle  is  therefore 
appropriate. 

Macroscopically,  tubercle  appears  under  one  of  two  forms :  (1)  As  a  small 
nodule  or  "  granulation,"  varying  in  diameter  from  0.5  to  2  or  3  millimetres, 
which  is  transparent  in  its  early  stages,  but  later  becomes  opaque  or  yellow- 
ish in  the  centre.  These  granulations  attain  their  most  typical  development 
in  the  serous  membranes,  where  they  are  often  surrounded  by  an  area  of  con- 
gestion ;  they  are  commonly  known  as  miliary  tubercles.  (2)  As  larger  nod- 
ules, which  may  attain  the  size  of  a  pea  or  a  walnut,  or  may  infiltrate  the 
affected  organ  to  a  great  extent,  forming  what  is  commonly  called  a  caseous 
mass.  In  either  case  the  tubercle  is  made  up  of  aggregations  of  "  element- 
ary tubercles"  which  only  become  visible  with  the* aid  of  the  microscope. 

The  ideal  elementary  tubercle  is  composed  of  three  zones.  In  its  centre 
is  a  giant-cell — that  is,  a  mass  of  protoplasm  containing  in  its  peripheral 
portion  from  twenty  to  thirty  nuclei  arranged  in  a  circular  manner ;  next 
comes  a  zone  of  epithelioid  cells  ;  and  outermost  of  all  a  layer  or  zone  of 
embryonic  cells.  These  various  elements  are  united  by  a  network  of  con- 
nective tissue  resembling  the  adenoid  tissue  of  lymph-glands  and  continuous 
with  processes  which  originate  in  the  central  giant-cell. 

The  most  marked  anatomical  characteristic  of  tubercle  is  that  it  is  non- 
vascular, the  vessels  originally  in  its  embrace  becoming  obliterated  at  an 
early  stage  of  the  neoplasm  by  coagula  of  a  granular  character.  The  sub- 
sequent degeneration  of  a  tubercular  infiltration  is  due  to  this  absence  of 
vascularity. 

The  specific  bacilli  are  most  abundant  in  the  central  giant-cell.  In  the 
epithelioid  zone  they  may  be  also  found  in  the  interior  of  the  cells  and  in  the 
interstices  between  them.  The  central  bacilli — those  contained  in  the  giant- 
cell — do  not  behave  in  a  uniform  manner  toward  the  usual  stains.  Some  of 
them  stain  vividly,  others  feebly  or  not  at  all,  and  the  latter  are  believed  to 
be  Mead.  It  is  supposed,  therefore,  that  the  giant-cells  act  the  part  of 
"  phagocytes,"  and  that  the  presence  of  the  bacilli  in  their  interior,  instead 
of  being  accidental,  is  the  result  of  their  function — phagocytosis. 

The  elementary  tubercle  above  described  is  often  called,  especially  by  the 
French,  a  tubercular  *•  follicle,"  probably  from  its  fancied  resemblance  to  the 
Malpighian  bodies  or  *'  follicles  "  of  the  spleen.  In  fact,  Virchow  formerly 
classified  tubercle  among  the  lymphomata,  on  account  of  its  resemblance  to 
lymphatic  structures. 

The  foregoing  brief  description  of  the  minute  anatomy  of  tubercle  is  essen- 
tial to  an  understanding  of  the  protean  gross  appearances  of  tuberculosis  in 
the  various  tissues  and  organs  of  the  body. 

The  progress  of  tubercle  is  either  toward  caseous  degeneration  or  fibroid 
metamorphosis.  The  former  begins  with  cellular  changes.  The  nuclei  both 
of  the  giant  and  epithelioid  cells  disappear,  and  the  cell-bodies  become  fused 
into  a  semi-transparent  substance  closely  resembling  the  degeneration  known 
as  amyloid  or  lardaceous.  It  does  not,  however,  give  the  reactions  of  the 
latter. 

The  semi-transparent  mass  soon  becomes  opaque,  making  it  impossible  to 
distinguish  any  trace  of  cellular  structure,  and  finally  the  bacilli  themselves 
disappear.  For  a  long  time  this  "  caseous  "  change  was  believed  to  be  cha- 
racteristic of  tuberculosis,  but  this  is  now  known  to  be  a  mistake.  Caseons 
degeneration  does  not  always  take  place  even  in  cases  of  extensive  tubercular 
infiltration,  and,  on  the  other  hand,  it  may  occur  in  the  products  of  non-tuber- 
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cular  inflammation,  especially  when  tbese  are  of  syphilitic  origin.  It  is  erro- 
neous, therefore,  to  regard  this  change  as  due  to  deficient  blood-supply,  for 
in  syphilitic  caseous  foci  the  vessels  continue  to  be  pervious.  The  caseous 
metamorphosis  is  most  probably  due  to  the  action  of  soluble  products  of  the 
bacilli. 

A  caseous  focus  may  become  indurated  or  softened.  In  the  former  event 
it  becomes  infiltfated  with  the  salts  of  lime,  which  appear  first  in  the  centre 
of  the  mass  and  gradually  extend  to  the  periphery  until  it  is  converted  into 
a  calcareous  mass.  It  may  then  become  encapsulated  and  persist  indefinitely 
in  the  lung  as  an  innocuous  foreign  body. 

Sometimes  the  process  stops  short  of  complete  calcification,  the  caseous 
focQs  becoming  converted  into  a  pultaceous  or  mortar-like  mass  surrounded 
by  a  capsule.     Finally,  the  cheesy  deposit  may  be  completely  liquefied  and 
absorbed,  its  site  being  indicat<;d  post-mortem  by  a  puckered  cicatrix.     Soft- 
ening is  most  likely  to  occur  when  the  tubercular  mass  is  situated  near  the 
garface.    The  puriform  fluid  is  possessed  of  corrosive  properties,  and  makes 
its  way  in  the  direction  of  least  resistance.     This  tendency  to  seek  an  outlet 
\s,  constantly  seen  in  cases  of  pulmonary  tuberculosis,  and  doubtless  because 
the  methods  of  exit  from  the  lung  are  more  numerous  than  in  other  organs 
of  the  body.     A  bronchus  is  perforated,  the  softened  products  are  expecto- 
rated, and  there  remains  behind  a  cavity,  which  usually  has  a  tendency  to 
eitend  by  the  progressive  destruction  of  its  walls.     Neighboring  cavities 
may  unite  so  as  to  form  vomicse  of  most  irregular  contour.     Their  walls  are 
flsaally  composed  of  caseous  material  which  may  be  scraped  away  with  the 
knife.    In  the  most  favorable  cases  there  is  formed  upon  the  inner  surface 
of  the  cavity  a  kind  of  granulation  tissue  which  terminates  in  the  formation 
of  a  smooth  serous-like  membrane,  and  although  the  cavity  still  remains 
patulous,  it  has  no  tendency  toward  further  extension,  and  may  be  regarded 
as  healed. 

In  the  course  of  this  cavity -formation  the  blood-vessels  oppose  a  remark- 
able resistance  to  the  destructive  process.  In  the  lung,  vessels  of  considerable 
siie  may  be  seen  traversing  a  vomica,  but,  although  externally  they  may 
appear  unaltered,  on  section  their  walls  are  seen  to  be  thickened  and  their 
lumen  obliterated.  The  vessels  which  ramify  on  the  walls  of  the  cavity 
remain.  a.s  a  rule,  patulous,  and  they  frequently  undergo  aneurismal  dilata- 
ti«»n.  The  occurrence  of  aneurisms  in  this  situation  was  first  discovered  by 
Rajfmassen  of  Copenhagen,  who  attributed  their  origin  to  the  unsupported 
Slate  of  the  vessels.  They  are  generally  of  small  size,  and  can  only  be 
detected  by  careful  dissection.  Their  rupture  is  probably  the  commonest 
cause  of  suddenly  fatal  haemoptysis. 

Instead  of  caseating,  a  tubercular  focus  may  undergo  a  sclerotic  or  fibroid 
change,  its  cellular  elements  becoming  converted  into  fibrous  tissue.  This 
metamorphosis  is  most  apt  to  occur  in  slowly  progressive  cases,  and  especially 
in  persons  advanced  in  life  in  whom  there  coexists  a  sclerotic  condition  of  the 
arteries.  The  fibroid  change  is  most  often  observed  in  tuberculosis  of  the 
peritoneum  ;  in  fact,  in  this  situation  the  natural  tendency  of  the  disease  is 
toward  cure  by  the  excessive  development  of  connective  tissue  which  encloses 
and  «tran,£rles  the  bacilli  in  its  meshes. 

From  the  foregoing  remarks  it  is  plain  that  in  tuberculosis  there  may  fre- 
quently be  observed  an  effort  of  nature  toward  the  cure  of  the  disease,  and 
this  effort  is  often  attended  with  success,  as  is  manifested  by  the  evidences 
of  healed  tuberculosis  in  the  lungs  of  persons  dying  of  all  kinds  of  dis- 
eases.—H.] 

In  acute  miliary  tuberculosis,  which  will  be  described  subsequently,  miliary 
tabercles  are  found  scattered  throughout  both  lungs.      In  these  cases  the 
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tubercle  bacilli  arc  conveyed  to  ilic  lunps  bv  the  blood-current.     In  inM 
cases  of  phthisis  an  eruptioo  of  miliary  tubercles  U  found  for  a  variable  ffti 
taiice  around  a  cheesy  focus  or  an  old  lubercalnus  nodule,    Hert?  tbt*  In* 
bacilli  are  conveyed  by  the  lymphatics.     The  uKual  mode  of  aec^s^  *  i 
tubercle  bacilli  to  the  luiiirs  h  by  the  respimtory  paj*sage»*.     In  tbii*  lU' 
acceH8  the  first  effect  of  the  bacilli  is  to  cause  the  production  of  tubercu 
nodules  tn  the  air-cells,  the  alveolar  paiisagtjs,  and  the  terminal  bronchi,  where 
the  bacilli  lodge. 

The  production  of  cAr^jfy  jmeumonm  i^  an  effect  of  the  tubercle  bacilli  n<>t 
less  important  than  the  production  of  tubercles.  This  form  of  pneumonia  has 
been  called  also  tuberculous  pneumonin,  desquaniutive  pneumonia,  and  infil- 
trated tubercle.  The  air-eells  arc  filled  with  epithelioid  cells,  lymphoid  celU^ 
usually  but  not  always  fibrin,  and  sometimes  red  blood -corpuscles.  The 
alveolar  walls  are  frequently  inliUrated  with  eells.  The  solidified  portions  of 
lung  are  at  first  moist  and  reddish-gray  in  color;  later  they  become  gray  and 
dry,  and  finally  cheesy.  In  rare  instances  caseous  pneumonia  involves  a  whole 
lobe  ;  usually  it  is  lobular  in  distribution.  The  smaller  bronchi  are  generally 
involved.  They  contain  caseous  plugs  and  have  thickened  caseous  walls 
(caseous  p^eri bronchitis). 

Inasmuch  as  tubercles  arc  often  formed  partly  or  wholly  by  accumulations 
of  cells  in  the  alveoli^  it  is  manifestly  difficult,  and  after  cheesy  degeneration 
has  ensued  often  impossiblCj  to  draw  any  sharp  line  of  distinction  between 
tubercles  and  foci  of  cheesy  pneumonia.  This  distinction,  however,  is  less 
important  than  was  formerly  supposed,  inasmuch  as  the  tubercle  bacilli  are 
present  in  the  caseous  pneumonia  as  well  as  in  the  tubercles,  and  are  the  cause 
of  both  processes. 

In  moat  cases  of  rapid  or  the  so-called  galloping  phtkiu^  {phlhi»if*  florida^ 
more  or  less  extensive  patches  of  casei»us  pneumonia  form  the  greater  part  of 
the  lesion.^.  Tubercles,  however,  are  ui^^uiilly  present  at  the  same  time.  When 
a  large  number  of  tulwrele  bacilli  gain  access  to  the  lung  through  the  respira- 
tory passages,  as  often  happens  in  children  by  the  bursting  of  a  caseous  bron* 
chial  gland  into  a  bronchus,  then  caseous  pneumonia  rapidly  develops,  ar»d 
involves  a  large  portion  of  the  lung  at  once.  A  siuiilar  result  may  follow 
when  a  cheesy  focus  or  a  cavity  in  any  part  of  the  lung  opens  into  a  bronchus* 
and  thus  allows  a  large  number  of  bacilli  to  be  inspired  into  other  bronchial 
tubes. 

Changes  in  the  blood-vessels  of  the  lung  arc  of  importance  in  the  pathol- 
ogy of  phthisis.  Tuberclea  are  non- vascular  structures,  as  has  already  l>ecn 
explained.  The  pre-existing  vessels,  where  the  tubercles  develop,  Vjecuiue 
obliterated,  partly  by  thrombosis  and  partly  by  an  accumulation  of  epithelioid 
and  lymphoid  cells  in  their  lumen,  A  similar  process  of  obliteration  occurs 
when  tuberculous  pneumonia  undergoes  cheesy  degeneration.  The  blood-.^up- 
ply  of  the  lung  is  furthermore  greatly  impeded  by  an  inflammatory  thickening 
of  the  inner  coat  of  many  of  the  small  and  njedium-sized  arteries,  by  which 
process  the  lumen  of  the  vessel  is  gradually  encroached  upon,  and  may  be 
finally  obliterated.  This  process  is  called  nuifiHeritix  tthiifrrttm.  Endc*- 
phlebitis  obliterans  is  alf^o  frequent,  Tuberclew  may  be  found  in  all  of  the  Cfmts 
of  the  blood-vessels.  Tubercles,  and  especially  cheesy  masses  which  invade 
the  inner  coal  of  the  pulmonary  veins,  are  of  grave  significance,  for  in  this 
way  the  tubercle  bacilli  may  enter  the  blood -current  and  be  transported  t^i  all 
parts  of  the  body,  causing  a  general  miUary  tuberculosis.  The  obstructiona 
to  the  blood-current  which  have  been  described  undoubtedly  favor  the  cheesy 
degeneratinn  of  tubercle  and  of  pneumonic  products,  but  probably  to  a  much 
greater  extent  the  cheesy  degeneration  is  a  direct  effect  of  the  action  of  tb«j 
iul»ercle  bacilli. 
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The  mucous  membrane  of  the  bronchi  is  always  inflamed  in  phthisis. 
Ulcers,  usually  of  tuberculous  origin,  are  frequent.  The  various  forms  of 
peribronchitis^  called  tuberculous,  caseous,  purulent,  or  fibrous,  are  sufficiently 
explained  by  these  terms.  Some  form  of  peribronchitis  is  a  constant  attendant 
of  phthisis. 

Inflammation  of  the  interstitial  tissue  of  the  lung,  leading  to  the  formation 
of  new  connective  tissue,  is  called  chronic  interstitial  pneumonitis^  and  is  pres- 
ent in  some  degree  in  all  cases  of  chronic  pulmonary  phthisis.  The  new  tissue 
encroaches  upon  the  pulmonary  parenchyma,  causing  the  obliteration  of  air- 
cells  and  shrinkage  of  the  affected  portion  of  the  lung.  New  fibrous  tissue 
may  be  formed,  as  previously  stated,  directly  from  tubercle-nodules,  from  dif- 
fuse tubercle-tissue,  or  as  a  result  of  chronic  interstitial  inflammation.  Fibroid 
phthisis,  which  is  characterized  by  an  excessive  formation  of  fibrous  tissue 
and  retraction  of  the  lung,  presents  sufficient  clinical  peculiarities  to  demand 
special  consideration,  which  will  be  given  in  the  next  article. 

Pulmonary  phthisis  is  always  accompanied  by  pleuritis,  usually  of  the  dry 
form.  The  pleuritis  leads  to  the  formation  of  vascular  adhesions,  which  are, 
as  a  rule,  most  extensive  and  firmest  at  the  apices  of  the  lungs. 

It  is  customary  to  find  around  tubercle-nodules  and  foci  of  cheesy  pneu- 
monia the  air-cells  filled  with  the  ordinary  products  of  inflammation.  Patches 
of  ordinary  catarrhal  or  of  fibrinous  pneumonia  may  also  occur  in  parts  of  the 
lang  which  do  not  contain  tubercles  or  caseous  masses.  Pneumonia  of  this 
form  does  not  undergo  cheesy  degeneration  unless  the  affected  part  of  the 
lang  be  invaded  by  tubercle  bacilli. 

Of  non-'injlammatory  changes  deserving  mention,  there  are  pigmentation 
with  coal-particles  and  with  melanin,  particularly  in  newly-formed  fibrous 
tissue ;  atelectasis ;  compensatory  emphysema ;  congestion  and  localized  and 
^neral  oedema. 

As  the  expectoration  contains  tubercle  bacilli,  it  is  common  to  find  tuber- 
culous lesions  in  the  respiratory  tract  above  the  lungs,  especially  in  the  larger 
bronchi,  the  trachea,  and  the  larynx.  These  lesions  are  usually  in  the  form 
of  tuberculous  ulcers,  and  are  in  nearly  all  cases  secondary  to  the  pulmonary 
affection. 

By  swallowing  sputum  which  contains  the  tubercle  bacilli  the  tuberculous 
Tims  may  gain  access  to  the  intestinal  tract  and  cause  tuberculous  ulceration, 
which  is  found  most  frequently  in  the  lower  part  of  the  ileum.  From  the 
intestine  the  bacilli  may  be  readily  conveyed  to  the  peritoneum,  the  mesen- 
teric glands,  and  the  liver,  which  in  many  cases  of  phthisis  are  found  to  con- 
tain miliary  tubercles. 

The  number  of  bacilli  present  in  different  cases  of  phthisis  is  subject  to 
eonsiderable  variation.  In  some  cases  they  are  abundant  and  occur  in  dense 
masses ;  and  in  other  cases  they  are  scanty  and  found  only  after  long  search. 
The  bacilli  are  present  in  the  bodies  of  cells,  particularly  of  epithelioid  and  of 
giant-cells,  and  also  free  between  the  cells.  They  are  always  present  in  the 
beginning  of  tuberculous  processes,  and  also  when  the  tuberculous  formation 
is  in  rapid  progress.  The  bacilli  are  usually  few  or  entirely  absent  in  cheesy 
matter,  but  there  are  exceptions  to  this  rule.  When  the  cheesy  substance  is  in 
communication  with  the  atmosphere,  as  in  the  walls  of  phthisical  cavities,  the 
bacilli  are  generally  abundant.  Cheesy  matter,  even  if  bacilli  are  absent, 
usually  contains  the  spores  of  the  bacilli,  as  is  evident  from  the  possibility 
of  producing  artificial  tuberculosis  by  the  inoculation  of  cheesy  substance 
which  is  free  from  bacilli.  We  are  at  present  unable  to  demonstrate  by  col- 
oring agents  the  free  spores  of  tubercle  bacilli. 

The  most  important  biological  properties  of  the  bacilli  of  tuberculosis  are 
the  development  of  spores,  the  slow  growth  of  the  bacilli,  and  the  fact  that 
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near  the  apex,  the  different  gradations  of  the  first  stage  may  be  represented 
in  other  parts.  The  disease  is  to  be  considered  as  having  advanced  to  the 
second  stage  when  it  has  led  to  the  formation  of  a  cavity  or  of  cavities  of 
sufficient  size  to  give  rise  to  certain  distinctive  signs  and  symptoms.  The 
symptoms  of  the  first  stage  continue  into  the  second,  in  most  cases  being 
increased  and  modified  by  the  exist<;nce  of  cavities. 

The  cough  in  the  second  stage  usually  becomes  more  prominent.  It  may 
be  less  irritable,  and  more  exclusively  for  expectoration.  It  is  troublesome 
and  difficult  in  proportion  as  the  contents  of  the  cavities  are  not  easily  evacu- 
ated, owing  to  their  size,  want  of  free  communication  with  the  bronchial  tubes, 
etc.  The  expectoration  consists  of  li((uefied  phthisical  products,  matter  fur- 
nished by  the  lining  membrane  of  the  cavities,  and  secretion  from  the  bron- 
chial mucous  membrane.  The  quantity  of  expectoration  is  very  variable, 
amounting  in  some  cases  to  only  a  few  ounces,  and  in  other  cases  to  a  pint 
or  more  daily. 

The  appearances  of  the  expectoration  vary.  It  is  ofbencst  mu co-purulent, 
with  more  or  less  predominance  of  the  characters  of  pus.  In  proportion  as  it 
is  purulent  the  sputa  do  not  remain  distinct,  but  run  together  to  form  a  homo- 
geneous mass.  Sometimes  a  collection  of  the  liquid  expectorated  presents  a 
thick,  opaque  appearance,  not  unlike  that  of  pea-soup  or  gruel.  The  sputa 
are  sometimes  solid,  remaining  distinct,  and  in  falling  upon  the  bottom  of  & 
vessel  assume  a  flat,  roun4  appearance  like  that  of  a  coin,  and  hence  are 
called  nummular  sputa.  The  sputa  occasionally  present  yellow  stri^,  which 
consist  apparently  of  pus.  The  edges  of  the  sputa  arc  sometimes  ragged ; 
another  appearance  is  that  of  small  particles,  resembling  boiled  rice,  contained 
in  the  matter  expectorated.  It  is  very  rare  for  a  semi-softened,  cheesy,  mor- 
bid product  to  be  expectorated ;  but  in  a  case  under  my  observation  several 
masses  of  this  description  were  raised,  evidently  due  to  an  unusually  large 
ulcerated  orifice  being  established  between  a  collection  of  tuberculous  prod- 
ucts and  a  bronchial  tube  of  considerable  size.  In  this  case  the  signs  of  a 
cavity  were  developed  directly  after  the  expectoration  of  a  large  amount  of 
matter  which  contained  the  partially  softened  masses.  A  sudden  expectora* 
tion  of  matter  in  considerable  quantity,  presenting  a  purulent  or  pyoid  appear- 
ance, denotes  the  opening  by  ulceration  of  a  so-called  tuberculous  abscess. 
Not  infrequently  this  occurs  repeatedly  during  the  progress  of  the  disease, 
but  in  many  cases  the  ulcerated  opening  is  at  first  small,  and  the  liquefied 
matter  escapes  gradually  into  the  bronchial  tubes.  The  constituents,  as 
shown  by  the  microscope,  are  pus-corpuscles,  epithelium,  fatty  granules, 
blood-discs,  the  yellow  elastic  fibre,  and  tubercle  bacilli. 

The  quantity  of  matter  expectorated  is,  in  general,  in  proportion  to  the 
number  and  size  of  the  cavities.  It  is  usually  more  abundant  in  the  morn- 
ing than  at  any  other  time,  owing  to  its  having  accumulated  during  sleep. 
Toward  the  close  of  life  the  act  of  expectoration  becomes  difficult  on  account 
of  muscular  feebleness,  and  the  consequent  accumulation  in  the  air-passages 
not  infrequently  hastens  death.  Occasionally  the  matter  expectorated  and 
the  breath  oT  the  patient  emit  considerable  fetor,  due  to  putrefaction  of  the 
contents  of  cavities. 

Haemoptysis  occurs  less  frequently  in  the  second  than  in  the  first  stage ; 
and  occurring  in  the  second  stage  it  may  be  due  to  the  rupture  of  the  bands 
of  pulmonary  tissue  which  so  often  traver.se  tuberculous  cavities,  these  bands 
sometimes  containing  vessels  of  sufficient  size  to  furnish  an  abundant  hemor- 
rhage, or  more  frequently  to  rupture  of  the  minute  aneurisms  in  the  walls 
of  the  cavities,  to  which  reference  has  been  made  in  the  account  of  the  ana- 
tomical characters.     Sometimes  the  loss  of  blood  in  this  way  is  sufficient  to 
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destroy  life,  but  such  instances  are  rare.      The  hemorrhage,  however,  may 
contribute  to  a  fatal  result. 

Hoarsenesss  or  huskiness,  and  sometimes  extinction  of  the  voice,  denote 
laryngitis,  which  may  be  developed  in  the  first  as  well  as  in  the  second  stage. 
ltd  occurrence  is  presumptive  proof  of  pulmonary  phthisis,  the  latter,  as  a 
rule,  existing  prior  to  the  laryngitis. 

Lancinating  pains  incident  to  circumscribed  pleuritis  recur  in  the  second 
as  well  as  in  the  first  stage  from  time  to  time.  Occasionally,  both  in  the  first 
and  second  stage,  the  pleuritis  becomes  general  and  occasions  more  or  less 
liquid  effusion.  So  far  as  my  observations  go,  they  confirm  the  statement  by 
Louis,  that  double  pleuritis  with  effusion  denotes  the  pre-existence  of  tuber- 
cle. Acute  pain,  suddenly  developed,  with  embarrassed  breathing,  accelera- 
tion of  pulse,  and  prostration,  point  to  perforation  of  the  lung,  and  the  signs 
of  pleurisy  with  pneumothorax  are  to  be  sought  for. 

The  pulse,  as  a  rule,  is  more  accelerated  in  the  second  than  in  the  first 
Mage.  Febrile  exacerbations  are  oftener  present  and  more  marked,  with 
burning  of  the  soles  and  palms.  The  night^perspirations  are  often  copious, 
causing  debility  and  great  discomfort. 

The  appetite  and  digestion  are  more  or  less  impaired,  cases  differing  greatly 
as  re^rds  the  symptoms  connected  with  the  ingestion  of  food.     Diarrhoea  is 
more  frequently  present,  and  is  a  more  prominent  symptom  in  the  second 
stage,  being  connected  often  with  intestinal  ulcerations.     If  profuse  and  per- 
sisting, it  has  been  distinguished  as  roUiquative  diarrhcea.     Colliquative  diar- 
rhcea  occurs  at  an  advanced  period  of  the  disease,  although  tuberculosis  of 
the  intestines  does  not  exist.     With  the  progress  of  the  disease  the  body 
prog;ressively  diminishes  in  weight,  and  the  patient  is  often  reduced  to  an 
extreme  degree  of  emaciation.     The  strength  varies  greatly  in  this  stage. 
The  patient  may  be  confined  to  the  bed  for  a  greater  or  less  period  before 
death,  but  not  infrequently  strength  is  preserved  sufficiently  for  him  to  be 
up  much  of  the  time,  and  even   to  go  out  of  doors,  within  a  few  days  or 
even  a  few  hours  of  death. 

Bulbous  enlargement  of  the  ends  of  the  fingers,  with  incurvation  of  the 
nails,  forming  what  are  called  clubbed  fingers^  is  occasionally  observed.  This 
peculiar  appearance  is  characteristic  of  phthisis,  but  it  is  not  pathognomonic. 
It  may  be  strikingly  marked  in  connection  with  organic  disease  of  the  heart 
without  phthisis.  It  occurs  in  cases  of  fibroid  phthisis  oftener  than  in  the 
form  of  the  disease  under  present  consideration.  The  toes  may  present  a 
fiimilar  appearance,  but  in  a  less  marked  degree.  These  appearances  occur 
only  in  cases  in  which  the  disease  has  existed  for  a  considerable  period.  Of 
1776  cases  analyzed  by  Pollock,  the  fingers  were  more  or  less  clubbed  in  G54, 
being  a  fraction  under  27  per  cent. 

The  mental  condition  in  the  second  stage  is  frequently  not  less  character- 
istic than  in  the  first.  The  expectation  of  improvement,  prolonged  life,  or 
eren  recovery,  amounts  in  some  cases  to  an  insane  delusion.  Patients  are 
sometimes  occupied  in  forming  plans  for  the  future  when  it  is  obvious  to  any 
oleerver  that  they  are  on  the  verge  of  the  grave.  They  may  insist  to  the 
JaM  that  there  is  no  danger.  Over  and  over  again  in  the  hospital  wards  I 
bare  been  asked  by  patients  reduced  almost  to  skeletons,  and  too  feeble  to 
sx  up  for  a  moment,  if  there  was  any  danger  or  if  they  would  recover.  But 
whenever  patients  affected  with  this  disease  are  satisfied  that  there  is  lit^ 
i\t  or  no  hope  of  recovery,  they  generally  become  quickly  and  completely 
reigned. 

(Edema  of  the  feet  and  ankles  is  a  symptom  of  the  second  stage,  denoting 
notable  failure  of  the  circulation.  For  a  time  this  may  occur  only  after  sitting 
»r  standing,  disappearing  after  the  recumbent  posture  has  been  maintained  for 


106  PULMONARY  PHTHISIS. 

represented  by  the  pulse,  holds  an  important  place.  During  the  first  stagre 
more  or  less  acceleration  of  the  pulse  is  the  rule,  and  this  acceleration, 
although  not  great,  is  an  important  diagnostic  symptom.  The  acceleration 
differs  much  in  different  cases.  In  general,  it  is  in  proportion  to  the  aetivitv 
of  the  disease.  If  the  pulse  be  frequent  the  disease  is  likely  to  be  rapidly 
progressive. 

The  temperature  is  more  or  less  raised  in  proportion  as  the  disease  is  pro- 
gressive.  The  thermometer  thus  aids  in  the  diagnosis  of  the  disease,  and  if 
the  diagnosis  be  not  doubtful  it  affords  evidence  of  the  disease  being  pro- 
gressive or  otherwise.  When  it  is  a  (|uestion  as  to  the  diagnosis,  increase  of 
temperature  is  evidence  for,  and  absence  of  any  increase  is  evidence  against, 
the  existence  of  the  disease.  In  well-marked  cases  the  increase  is  a  measure 
of  the  activity  of  the  disease,  whereas  a  normal  temperature  denotes  that  the 
disease  is  non-progressive. 

Daily  exacerbations  of  fever  may  occur  in  the  first  stage.  Toward  cvenine 
the  acceleration  of  the  pulse  is  increased,  with  increased  heat  of  skin,  and 
sometimes  a  marked  sensation  of  burning  in  the  soles  and  palms ;  the  cheeks 
may  present  a  bright  circumscribed  flush,  and  after  some  hours  the  exacerba- 
tion goes  off*  with  perspiration.  The  exacerbation  is  sometimes  preceded  by  a 
chill.  Chills  also  occur  without  being  followed  by  notable  febrile  movement. 
They  may  be  pronounced  and  accompanied  by  rigor,  or  they  are  slight  and 
transient,  consisting  in  some  cases  of  occasional  shiverings  or  a  sensation  as 
if  water  were  trickling  down  the  back.  Well-marked  chills,  followed  by 
increased  heat  and  perspiration,  may  occur  with  such  regularity  that  the 
patient  is  supposed  to  have  intermittent  fever,  and  under  these  circumstances, 
if  the  pulmonary  symptoms  be  slight,  the  affection  of  the  lungs  may  be  for 
some  time  overlooked.  I  suppose  there  are  few  physicians  of  much  experi- 
ence in  situations  where  they  are  liable  to  meet  with  intermittent  fever  who 
cannot  recall  cases  in  which  this  error  of  diagnosis  has  been  made.  Fever  of 
limited  duration  may  be  due  to  an  intercurrent  circumscribed  pneumonitis. 

As  regards  appetite  and  digestion,  there  is  much  diversity  in  different  cases. 
In  general,  the  desire  for  food  and  the  ability  to  digest  it  are  diminished.  In 
some  cases  there  is  almost  entire  loss  of  appetite,  and  even  a  repugnance  to 
food.  This  is  an  unfavorable  feature  of  the  disease.  Disorder  of  digestion 
is  sometimes  so  prominent  as  to  appear  to  be  the  chief  malady.  The  physi- 
cian should  be  on  his  guard  against  considering  the  cough  in  such  cases  as 
merely  dyspeptic  or  sympathetic.  Antipathy  to  fat  is  by  no  means  constant ; 
some  patients  take  fatty  articles  of  food  freely  without  repugnance  and  with 
relish  ;  and  on  the  other  hand  not  a  few  patients  who  are  not  phthisical  have 
an  antipathy  to  fat. 

Diarrhoea  occurs  in  the  first  stage  in  a  certain  proportion  of  cases.  It 
may  exist  with  and  without  a  tuberculous  affection  of  the  intestinal  canal, 
usually  seated  in  the  small  intestine.  Persisting  or  frequently  recurring 
diarrhoea,  accompanied  by  cough,  be  the  latter  never  so  slight,  should  excite 
suspicion  of  pulmonary  phthisis,  and  the  existence  of  this  affection  being 
ascertained,  a  tuberculous  affiection  of  the  intestinal  canal  as  a  secondary 
affection  is  probable.  This  affection  results  from  swallowing  the  expectora- 
tion. Diarrhoea  having  this  significance  is  an  unfavorable  symptom,  dimin- 
ishing the  prospect  of  improvement.  The  seat  of  the  affection  is  usually  the 
Peyerian  and  solitary  glands.  It  leads  to  ulcerations  differing  from  those 
which  are  characteristic  of  typhoid  fever  in  a  tendency  to  extend  in  a  trans- 
verse direction  and  to  occupy  only  portions  of  the  elliptical  patches ;  also  in 
having  hardened  and  raised  margins.  Tuberculous  ulcerations  are  sometimes 
found  in  the  large  as  well  as  in  the  small  intestine,  and  they  may  be  confined 
to  the  former.     The  ulcerations  may  lead  to  circumscribed  peritonitis,  and 
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tbe  peritoneal  inflammation  sometimes  becomes  general.  Perforation  of  the 
inwstine  occasionally  takes  place,  giving  rise  to  general  peritonitis,  provided 
the  peritoneal  surfaces  over  the  ulcerated  space  within  which  the  perforation 
occurs  have  not  become  adherent  from  previous  circumscribed  inflammation. 
IntestiDal  hemorrhage  sometimes  takes  place,  and  I  have  known  it  to  pi-ove 
the  immediate  cause  of  death. 

Impaired  nutrition,  denoted  by  diminished  weight,  is  frequently  one  of  the 
sliest  symptoms.  As  a  rule,  reduction  in  weight  continues  so  long  as  the 
(iiseaae  is  progressive ;  on  the  other  hand,  the  disease  may  be  considered  as 
Doo-progressive  if  the  patient  be  not  losing  weight,  and  still  more  if  he  be 
gaining  in  flesh. 

[It  is  commonly  assumed  that  anaemia  is  a  symptom  of  the  early  stage  of 
phthisis,  and  that  the  deficiency  in  blood-corpuscles  and  haemoglobin  pro- 
grewively  increases  as  the  disease  advances.  This  is  far  from  being  the 
case.  I  have  often  examined  the  blood  in  cases  of  far-advanced  pulmonary 
phthisis  without  finding  the  red  corpuscles  reduced  below  75  per  cent,  of  the 
normal  number.  On  February  23,  1888,  I  examined  the  blood  of  a  colored 
woman  in  the  last  stages  of  tuberculosis  pulmonum  (she  died  on  March  11, 
1888),  and  found  3,660,000  red  corpuscles  per  cubic  m.  (73.2  per  cent.)  and 
50  per  cent  of  haemoglobin.  I  was  pleased  to  find  my  observations  con- 
firmed by  Dr.  O.  Oppenheimer,^  who  examined  the  blood  in  a  considerable 
Dumber  of  cases  of  well-pronounced  phthisis  and  found  it  normal  in  all 
respects.  The  researches  of  Laache  of  Christiania  yielded  similar  results. — 
H.1 

The  muscular  strength  progressively  diminishes  if  the  disease  be  pro- 
gressive, but  here  there  is  much  variation  in  different  cases.  Patients  are 
rarely  compelled  to  keep  the  bed  in  the  first  stage,  and  they  are  generally 
able  to  be  out  of  doors.  Deficiency  of  breath  in  some  cases  precludes  an 
amount  of  active  exercise  or  labor  for  which  muscular  strength  is  sufficiently 
retained. 

Suppression  of  the  menses  is  a  symptom  significant  of  the  progress  of  the 
disease ;  the  menstrual  discharge  diminishes  in  quantity,  and  in  the  course 
of  the  disease  ceases.  Patients  often  attribute  importance  to  the  suppression 
as  a  cause  of  their  other  ailments.  It  is,  however,  an  event  incidental  to  the 
(iisease,  and  does  not  claim  special  treatment.  Facts  do  not  show  that  sup- 
pression of  the  menses  from  other  causes  exerts  an  influence  in  the  devel- 
opment of  phthisis. 

This  disease  does  not  tend  directly  to  impair  the  intellectual  faculties.  The 
intellect  frequently  remains  bright  and  active  notwithstanding  the  progress 
of  tbe  disease.  The  feelings  are  usually  cheerful  and  buoyant.  Patients  are 
hopeful  respecting  their  condition ;  they  depreciate  their  symptoms  and  are 
reluctant  to  admit  that  they  have  a  serious  malady.  This  state  of  mind  some- 
times amounts  to  an  infatuation  which  renders  it  difficult  to  obtain  from  the 
patient  a  fair  account  of  the  symptoms,  and  it  is  necessary  for  the  physician 
to  rely  chiefly  on  the  statements  of  others  and  his  own  observations.  To  such 
an  extent  is  the  absence  of  anxiety  characteristic  of  the  disease  that  an  oppo- 
site frame  of  mind  militates  somewhat  against  the  existence  of  phthisis. 
Patients  are  readily  persuaded  that  they  are  improving,  and  hence  they  fall 
an  easy  prey  to  quacks.  They  sometimes  dislike  to  be  told  the  truth,  and 
take  offence  at  an  intimation  that  they  are  consumptive. 

Proceeding  to  notice  the  points  in  the  clinical  history  which  distinguish  the 

second  stage,  it  is  to  be  borne  in  mind  that  it  is  not  easy,  nor  is  it  practically 

important,  to  draw  an   exact  line   of  demarcation  between  the  two  stages. 

While  the  local  affection  has  advanced  to  the  second  stage  in  one  part,  usually 

»  Deutsche  med.  Wochensckrift,  Oct.  24,  1889. 
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nuttr  the  apex^  the  different  gradtttions  of  the  first  stage  maj  be  repre6ent4^i 
in  other  fnirt?.  The  disease  is  to  be  considered  9»  having  advatic^  to  the 
»er<ind  stage  when  it  has  led  to  the  formation  of  a  cavity  or  uf  cavities  of 
sufficient  ^ize  to  *;ive  rise  to  certain  dis^tinetive  signs  and  syujptoms.  Hie 
symptoms  of  the  tir^st  Btage  continue  into  the  second,  in  most  caee»  Wing 
inereajied  and   intidified   by  the  existence   of  cavities. 

The  ciMigl*  in  f  he  .second  stape  uf»ually  becomes  more  prominent.  Tt  may 
be  less  irritable,  an<l  more  exclusively  for  expectoration.  It  is  trouldesonif 
and  difficult  in  p»rfiportion  »>  the  contents  of  the  cavities  are  not  easily  < 
ated,  owing  to  rhcir  size,  want  of  free  communication  with  the  bronchial  t 
etc.  The  expectf>ration  consists  of  liijucfied  jihthisical  products,  matter  fur- 
nished by  the  lining  membrane  of  the  cavities,  and  secretion  from  the  bron- 
chial mucous  membrane.  The  quantity  of  expectoration  is  very  variable, 
amounting  in  some  cases  to  ouly  a  few  nuncesi  and  in  other  cases  to  a  piut 
or  more  daily. 

The  appearances  of  the  expectoration  vary.  It  is  oftenest  muco*punileot, 
with  more  or  less  predominance  of  the  characters  of  pus.  In  propf^rtion  as  it 
is  purulent  the  sputa  do  not  remain  distinct,  but  run  together  to  form  a  homo- 
geneous mass.  Sometimes  a  collection  of  the  lifjuid  expectorated  presents  a 
thick,  opaque  appearance,  not  unlike  that  of  pea-soup  or  gruel.  The  sputa 
are  sometimes  solid,  remaining  distinct,  and  in  falling  upon  the  bottom  uf  a 
ressel  a^ssume  a  flat,  roun4  ap|:»earance  like  that  of  a  coin,  and  hence  are 
called  nirmmiti^ir  fipnfa.  The  sputa  occasionally  present  yellow  afrm,  whtell 
consist  apparently  of  pus.  The  edges  of  the  sputa  are  sometimes  ragged ; 
another  appearance  is  that  of  small  particles,  resembling  boiled  rice,  contained 
in  the  matter  expeelorated.  It  is  very  rare  for  a  semi-sofkened,  cheesy,  mor- 
bid product  to  be  expectorated ;  but  iu  a  case  under  mj^  observation  several 
masses  of  this  description  were  raised,  evidently  due  to  an  unusually  large 
ulcerated  orifice  being  established  between  a  collection  of  tuberculous  priid- 
uctA  and  a  bronchial  tube  of  considerable  size.  In  this  case  the  signs  of  a 
cavity  were  developed  directly  aft4;r  the  expectoration  of  a  large  amount  of 
matter  which  contained  the  partially  softened  masses.  A  sudden  expectora- 
tion of  matter  in  considerable  quantity,  presenting  u  purulent  or  pyoid  appear- 
ance, denotes  the  opening  by  ulceration  of  a  so-called  tuberculous  abseeas. 
Not  infrequently  this  occurs  repeatedly  during  the  progress  of  the  disease, 
but  in  many  cases  the  ulcerated  opening  is  at  tirst  smalt,  and  the  liquefied 
matter  escapes  gradually  into  the  bronchial  tubes.  The  constituents,  as 
shown  by  the  microscope,  are  pus-corpuscles,  epithelium,  fatty  granules, 
blood-discs,  the  yellow  elastic  fibre,  and  tubercle  bacilli. 

The  quantity  of  matter  expectorated  is,  in  general,  in  proportion  to  it 
number  and  size  of  the  cavities.     It  is  usually  more  abundant  in  the  mor 
ing  than  at  any  other  tunc^  owing  to  its  having  accumulated  during  glee 
Toward  the  close  of  life  the  act  of  expectoration  becomes  difficult  on  accom 
of  muscular  feebleness,  and  the  conse<(uent  accumulation  in  the  air-passag 
not  infrequently  hastens  death.     Occasionally  the  matter  expectttrated  and 
the  breath  oT  the  patient  emit  eonaiderable  fetor,  due  to  putrefaction  of 
contents  of  cavities. 

Iljemoptysis  occurs  loss  frequently  iu  the  .*»econd  than  in  the  first  stagel 
and  occurring  in  the  second  st^ige  it  may  be  due  to  the  rupture  of  the  bantf 
of  pulmonary  tissue  which  so  oft-tiu  traverse  tuberculous  cavities,  these  Imufls 
ftometimes  containing  vessels  of  sufficient  size  to  furnish  an  abundant  heuior* 
rhage,  or  more  frequently  to  rupture  of  the  minute  aneurisms  in  the  walls 
of  the  cavitieSj  to  which  reference  has  been  made  in  the  account  of  the  ana- 
tomical characters.     Sometimes  the  loss  of  blood  in  this  way  is  sufficient  U> 
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destroy  life,  but  such  instances  are  rare.      The  hemorrhage,  however,  may 
contribute  to  a  fatal  result. 

Hoarsenesss  or  huskiness,  and  sometimes  extinction  of  the  voice,  denote 
laryngitis,  which  may  be  developed  in  the  first  as  well  as  in  the  second  stage. 
Its  occurrence  is  presumptive  proof  of  pulmonary  phthisis,  the  latter,  as  a 
rule,  existing  prior  to  the  laryngitis. 

Lancinating  pains  incident  to  circumscribed  pleuritis  recur  in  the  second 
ms  well  as  in  the  first  stage  from  time  to  time.  Occasionally,  both  in  the  first 
and  second  stage,  the  pleuritis  becomes  general  and  occasions  more  or  less 
liquid  effusion.  So  far  as  my  observations  go,  they  confirm  the  statement  by 
Louis,  that  double  pleuritis  with  effusion  denotes  the  pre-existence  of  tuber- 
cle. Acute  pain,  suddenly  developed,  with  embarrassed  breathing,  accelera- 
tion of  pulse,  and  prostration,  point  to  perforation  of  the  lung,  and  the  signs 
of  pleurisy  with  pneumothorax  are  to  be  sought  for. 

The  pulse,  as  a  rule,  is  more  accelerated  in  the  second  than  in  the  first 
fitage.  Febrile  exacerbations  are  oftener  present  and  more  marked,  with 
burning  of  the  soles  and  palms.  The  night-perspirations  are  often  copious, 
causing  debility  and  great  discomfort. 

The  appetite  and  digestion  are  more  or  less  impaired,  cases  differing  greatly 
as  regards  the  symptoms  connected  with  the  ingestion  of  food.  Diarrhoea  is 
more  frequently  present,  and  is  a  more  prominent  symptom  in  the  second 
stage,  being  connected  often  with  intestinal  ulcerations.  If  profuse  and  per- 
sisting, it  has  been  distinguished  as  coUiquatwe  diarrhoea.  Colliquative  diar- 
riicea  occurs  at  an  advanced  period  of  the  disease,  although  tuberculosis  of 
the  intestines  does  not  exist.  With  the  progress  of  the  disease  the  body 
progressively  diminishes  in  weight,  and  the  patient  is  often  reduced  to  an 
extreme  degree  of  emaciation.  The  strength  varies  greatly  in  this  stage. 
The  patient  may  be  confined  to  the  bed  for  a  greater  or  less  period  before 
death,  but  not  infrequently  strength  is  preserved  sufficiently  for  him  to  be 
up  much  of  the  time,  and  even  to  go  out  of  doors,  within  a  few  days  or 
■even  a  few  hours  of  death. 

Bulbous  enlargement  of  the  ends  of  the  fingers,  with  incurvation  of  the 
nails,  forming  what  are  called  clvhhed  fingers^  is  occasionally  observed.  This 
peculiar  appearance  is  characteristic  of  phthisis,  but  it  is  not  pathognomonic. 
It  may  be  strikingly  marked  in  connection  with  organic  disease  of  the  heart 
without  phthisis.  It  occurs  in  cases  of  fibroid  phthisis  oftener  than  in  the 
form  of  the  disease  under  present  consideration.  The  toes  may  present  a 
similar  appearance,  but  in  a  less  marked  degree.  These  appearances  occur 
only  in  cases  in  which  the  disease  has  existed  for  a  considerable  period.  Of 
1776  eases  analyzed  by  Pollock,  the  fingers  were  more  or  less  clubbed  in  654, 
being  a  fraction  under  27  per  cent. 

The  mental  condition  in  the  second  stage  is  frequently  not  less  character- 
istic than  in  the  first.  The  expectation  of  improvement,  prolonged  life,  or 
even  recovery,  amounts  in  some  cases  to  an  insane  delusion.  Patients  are 
sometimes  occupied  in  forming  plans  for  the  future  when  it  is  obvious  to  any 
observer  that  they  are  on  the  verge  of  the  grave.  They  may  insist  to  the 
last  that  there  is  no  danger.  Over  and  over  again  in  the  hospital  wards  I 
have  been  asked  by  patients  reduced  almost  to  skeletons,  and  too  feeble  to 
sit  up  for  a  moment,  if  there  was  any  danger  or  if  they  would  recover.  But 
whenever  patients  affected  with  this  disease  are  satisfied  that  there  is  lit- 
tle or  no  hope  of  recovery,  they  generally  become  quickly  and  completely 
resigned. 

CEdema  of  the  feet  and  ankles  is  a  symptom  of  the  second  stage,  denoting 
notable  failure  of  the  circulation.  For  a  time  this  may  occur  only  after  sitting 
or  standing,  disappearing  after  the  recumbent  posture  has  been  maintained  for 
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some  hours ;  but  at  length  it  is  permanent,  and  may  increase  and  extend  ov^j. 
the  whole  of  the  lower  extremities,  rendering  them  unwieldy.  When  tie 
oedema  becomes  thus  marked,  extensive,  and  permanent,  thrombosis  of  the 
iliac  or  femoral  veins  is  to  be  suspected — an  event  which  is  liable  to  occur  jo 
this  disease.  Coagulation  in  the  vein  on  one  side  will  account  for  the  cedemii 
in  some  cases  in  which  it  is  either  limited  to  or  is  much  greater  in  one  of  the 
lower  limbs.  If  the  oedema  be  diffused  over  the  body,  constituting  anasarta, 
coexisting  disease  of  the  kidneys  is  to  be  inferred. 

The  clinical  history  is  affected  in  no  small  degree  by  complications  and 
coexisting  affections.  The  occurrence  of  tuberculous  disease  of  the  intes- 
tines, tuberculous  laryngitis,  pleuritis  with  pneumothorax,  and  disease  of  the 
kidneys  has  been  already  referred  to.  Chronic  peritonitis  is  an  occasional 
complication.  The  researches  of  Louis  demonstrated  that  chronic  peritonitis, 
not  traumatic,  is  almost  invariably  dependent  on  tuberculosis  in  this  situa- 
tion, and  hence,  from  the  existence  of  the  peritoneal  affection,  pulmonary 
phthisis  may  be  inferred.  Acute  peritonitis  from  perforation  is  sometimes 
incident  to  the  tuberculous  affection  within  the  intestinal  canal.  Meningitis, 
usually  tuberculous,  occurs  as  a  rare  concomitant  in  the  adult,  but  is  not  infre- 
quent in  early  life.  This  coexisting  affection  accounts  for  the  development 
of  delirium  and  coma  in  certain  cases.  Perineal  abscess,  leading  to  fistula,  is 
another  complication  occurring  in  a  certain  proportion  of  cases,  proceeding,  as 
microscopical  examinations  have  shown,  from  tubercle  in  this  situation.  Clin- 
ical observation  appears  to  show  that,  as  a  rule,  when  this  complication  occurs 
the  amount  of  tubercle  in  the  lungs  is  small  or  moderate  and  the  progress  of 
the  pulmonary  affection  is  slow.  An  accumumulation  of  fat  within  the  liver* 
cells  is  a  morbid  condition  observed  in  a  considerable  proportion  of  cases, 
occurring  oftcner  in  women  than  in  men.  Authors  of  works  on  the  diseases 
of  the  skin  have  noted  the  occasional  occurrence  of  tinea  versicolor  in  phthis- 
ical patients. 

The  duration  of  this  disease  is  extremely  variable.  In  the  vast  majority 
of  cases  it  is  essentially  a  chronic  affection,  but  sometimes  it  runs  a  nmd 
course,  passing  through  its  changes  and  destroying  life  in  a  few  weeks.  The 
disease  in  such  eases  has  been  known  as  "  galloping  consumption,"  or  phthisis 
florida.  It  is  different  from  that  known  as  aciUe  miliary  tiiberculoBiSy  which 
will  be  noticed  under  a  distinct  heading.  Distributing  fatal  cases  into  groups 
according  to  the  duration  of  the  disease,  exclusive  of  the  rapid  cases  just 
referred  to,  one  group  will  consist  of  cases  in  which  the  disease  continues 
from  three  to  six  months  ;  in  another  group  death  takes  place  between  six 
months  and  a  year ;  in  a  third  group  the  career  extends  from  one  to  two 
years ;  and  in  another  group  the  fatal  termination  is  held  in  abeyance  for 
many  years. 

Limiting  attention  to  the  cases  in  which  sooner  or  lat«r  the  disease  proves 
fatal,  its  march  is  extremely  irregular.  It  is  not  uncommon  for  little  or  no 
progress  to  be  apparent  for  several  successive  weeks,  months,  or  even  years 
and  then  the  disease  to  advance  with  more  or  less  rapidity.  Distinct  devel- 
opments occurring  at  successive  periods  are  frequently  points  of  departure 
for  the  onward  march  of  the  disease ;  but  cases  differ  much  as  regards  the 
local  destruction  and  the  rapidity  with  which  softening,  ulceration,  and  the 
formation  of  cavities  take  place.  (Further  remarks  on  the  march  of  the 
disease  will  be  offered  under  the  head  of  Prognosis.) 

Pathological  Character. — In  a  practical  point  of  view  pulmonary 
phthisis  involves  the  co-operation  of  two  pathological  factors.  One  of  these 
is  the  bacillus  tuberculosis.  This  is  an  essential  factor.  The  colonisation 
of  this  micro-organism  within  the  lungs  is  the  primary  step  in  the  prodno- 
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tion  of  pulmonary  phthisis.  Certain  local  conditions  favorable  for  the 
multiplication  of  the  parasite  are  not  less  essential  than  the  presence  of  the 
litter.  The  nature  of  those  local  conditions  which  form  the  soil  suited  for 
the  cultivation  of  the  parasite  is  unknown.  Certain  conclusions  deduced 
from  clinical  observations  will  be  noted  in  connection  with  the  causation  of 
the  disease.  These  unknown  conditions  constitute  a  predisposition  to  this 
disease.  This  term,  "predisposition/*  in  its  application  to  pulmonary 
phthisis,  designates  what  has  hitherto  been  expressed  by  the  terms  tuber- 
ealoos  constitution  and  diathesis. 

Causation. — The  causes  of  pulmonary  phthisis  relate,  first,  to  the  specific 
micro-organism,  the    bacillus  tuberculosis ;    and  second,  to   the  conditions 
vliieb  constitute  a  tuberculous  predisposition  or  diathesis.     The  disease  is 
Aefer  produced  without  the  parasite,  but  the  efficiency  of  this  agent  depends 
on  the  predisposition  or  diathesis.    The  latter  alone  is  incapable  of  producing 
the  disease.     If  the  introduction  of  the  parasite  into  the  air-passages  could 
be  prevented,  the  disease  would  not  be  produced,  no  matter  how  strong  the 
p>redispositioD ;  and,  on  the  other  hand,  if  the  predisposition  be  wanting  the 
disease  will  not  be  produced,  no  matter  how  great  the  exposure  to  the  specific 
cause.    Absolute  prevention  of  exposure  to  the  specific  cause  is  only  possible 
ia  situations  in  which  tuberculous  disease  does  not  exist,  either  in  man  or 
lower  animals.    The  exposure  is  greater,  other  things  being  equal,  the  greater 
the  prevalence  of  the  disease,  and  in  proportion  as  circumstances  favor  prox- 
imity to  patients  affected  with  it.     When  it  is  considered  that  about  one-sev- 
enth of  all  human  beings  die  of  phthisis,  it  is  not  difficult  to  account  for  the 
wide  distribution  of  the  tuberculous  virus.     The  fact  that  protection  against 
the  introduction  of  the  parasite  is  impossible  in  most  places  renders  the  causes 
of  the  tuberculous  predisposition  especially  important. 

The  bacillus  tuberculosis  is  not  capable  of  multiplication  outside  of  the 
animal  body  under  the  ordinary  conditions  of  nature,  and  hence  pulmonary 
phthisis  is  not  only  an  infectious  but  a  contagious  disease.  The  parasite  is 
the  oontagium.  The  contagiousness  of  this  disease — which  has  long  been  a 
Boot  question — is  not  easily  established  by  clinical  evidence,  the  instances 
betDg  so  many  in  which  circumstances  favorable  to  communicability  are 
present  without  its  being  communicated.  Moreover,  the  doctrine  of  chances 
explains  the  occurrence  of  a  disease  so  prevalent  as  this  in  a  certain  number 
of  those  who  are  brought  more  or  less  intimately  into  close  proximity  to 
phthisical  patients.  That  the  tubercle  bacillus  is  the  living  contagium  of 
tabereulosis  the  experiments  of  Koch  and  others  have  established  demon- 
itatively  by  the  inoculation  of  certain  of  the  lower  animals  with  pure  cul- 
tures of  this  micro-organism.  The  disease  is  never  produced  without  the 
agency  of  this  contagium ;  but  many  persons  are  exposed  thereto  with  impu- 
aity,  for  the  reason  that  in  them  the  tuberculous  predisposition  does  not 
exist.  The  apparent  incongruity  between  the  proof  of  contagiousness 
iferded  by  inoculation  in  certain  of  the  lower  animals,  and  the  uncertain 
erideoce  obtained  by  clinical  observation,  is  to  be  accounted  for  by  the  fact 
dut  for  the  contagion  to  be  effective  the  predisposition  is  requisite ;  and 
this  predisposition  does  not  exist  in  all  persons  or  at  all  times  in  the  same 
persoo. 

The  most  fruitful  source  of  tuberculous  infection  is  to  be  found  in  dried 
phthisical  sputum.  Experiments  have  shown  that  currents  of  air  do  not  carry 
neteriA  off  from  fluids  or  moist  surfaces,  but  when  the  substances  containing 
;he  hMlli  are  dry,  these  organisms  are  readily  transported  with  particles  of 
isit  in  the  atmosphere.  Tuberculous  infection  may  come  from  the  lower 
but  probably  much  less  frequently  than  from  the  human  body. 
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That  it  may  come  from  the  milk  of  tuherculous  cows  is  certain.     In  children 
especially  it  is  liable  to  be  derived  from  this  source. 

SThe  identity  of  bovine  and  human  tuberculosis  is  thoroughly  established, 
the  transmission  of  tuberculosis  through  the  medium  of  the  alimentary 
canal  is  proved  b}'  hundreds  of  laboratory  experiments.  Interested  parties 
have  raised  the  objection  that  the  portions  of  beef  employed  as  food,  which 
are  chiefly  the  muscular  tissues,  are  free  from  bacilli  even  in  animals  whose 
viscera  are  tuberculous,  and  that,  therefore,  if  the  tuberculous  organs  are 
rejected  the  remainder  may  be  eaten  with  impunity.  This  question  has 
been  subjected  to  the  t<?st  of  experiment.  The  juice  of  the  muscular 
tissues  of  tuberculous  oxen  has  been  expressed  and  inoculated  in  animals, 
with  the  result  of  making  them  tuberculous. 

It  has  also  been  argued  that  tuberculous  meat  may  be  rendered  innocuous 
by  cooking.  That  it  may  be  so  sterilized  is  obvious,  but  practically  this  is 
scarcely  ever  accomplished.  All  '*  rare  "  portions  of  meat — i.  e.  all  portions 
in  which  the  albumen  is  not  coagulated — have  not  been  exposed  to  a  tem- 
perature high  enough  to  destroy  any  bacilli  that  they  may  contain. 
These  facts  demonstrate  the  importance  of  systematic  inspection  of  all  meat 
prepared  for  human  consumption,  and  the  absolute  rejection  of  all  that  is 
tuberculous. — H.] 

Facts  show  the  tuberculous  predisposition  or  diathesis  in  a  certain  propor- 
tion of  cases  to  be  congenital  and  inherited.  Why  a  peculiarity  of  constitu- 
tion rendering  a  person  specially  liable  at  a  certain  age  to  this  disease  should 
be  transmitted  from  parent  to  child,  cannot  be  explained,  any  more  than  the 
fact  that  peculiar  traits  of  physiognomy  or  of  mental  character  are  inherited. 
The  conclusion  rests  on  observation.  It  is  a  matter  of  common  remark  that 
the  offspring  of  consumptive  parents  often  become  tuberculous.  But  it  is  to 
be  borne  in  mind  that  owing  to  the  frequency  of  the  disease  a  tolerably  large 
proportibn  of  phthisical  patients  must  have  a  consumptive  parentage  from 
mere  coincidence ;  and  it  may  be  true  that,  sufficient  consideration  not  hav- 
ing been  accorded  to  this  fact,  hereditary  influence  has  been  overrated. 
Facts  show  that  the  tuberculous  predisposition  is  sometimes  inherent  in  the 
constitution  and  inherited.  [They  also  show  that  the  bacillus  itself — the 
seed — may  be  directly  transmitted  from  parent  to  child.  Landouzy  and 
Martin  have  inoculated  animals  with  the  apparently  healthy  tissues  of  the 
foetuses  of  tuberculous  mothers,  the  result  being  the  transmission  of  tuber- 
culosis.* 

Another  method  by  which  the  direct  transmission  of  tuberculosis  may  be 
demonstrated  is  by  inoculating  a  pregnant  animal  with  the  disease  and 
ob.serving  the  effect  upon  the  offspring.  This  experiment  has  been  per- 
formed by  Galtier,^  with  the  result  that  three  out  of  a  brood  of  five  rabbits 
exhibited  tuberculous  lesions  at  birth. — H.] 

The  predisposition  has  relation  to  age.  xhe  disease  is  most  liable  to  be 
developed  between  twenty  and  thirty.  The  other  decennial  periods  of  life 
are  arranged  in  the  following  series,  according  to  the  rate  of  predisposition  : 
thirty  and  forty,  ten  and  twenty,  forty  and  fifty,  fifty  and  sixty,  birth  and 
ten,  sixty  and  seventy,  seventy  and  eighty,  eighty  and  ninety,  ninety  and  a 
hundred.  No  age  is  exempt  from  a  liability  to  the  disease,  and  it  may  affect 
the  fa?tus  in  uttn-o.  Tuberculous  cavities  are  rare  in  infancy.  Dr.  Leuf  of 
Brooklyn,  N.  Y.,  has  communicated  to  me  a  case  in  which  cavities  existed  in 
a  child  not  quite  six  months  old. 

Climate  appears  to  exert  an  influence  either  for  or  against  the  development 
of  the  disease.     The  prevalence  of  the  disease  is  less  in  climates  either  uni- 

*  Verncuil,  Etude  sur  la  Tftbcrcuhs€f  vol.  i.,  1887. 

*  Vide  Arloing,  Le^om  sur  la  Tubei-adosef  1892. 
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formlj  warm  and  dry  or  uniformly  cold  and  dry  than  in  those  which  are 
Qiuist  and  suhject  to  frequent  alternations  of  cold  and  warmth.  A  high  alti- 
tude  seems  to  afford  protection  against  the  disease.  Jaccoud  states  that 
observations  for  fifteen  consecutive  years  warrant  him  in  asserting  that  in 
Alpine  situations  elevated  4000  feet  tuberculosis  is  almost  unknown ;  and 
especially  is  this  true  of  villages  at  an  elevation  of  5500  feet,  where,  in  the 
language  of  the  country,  there  are  ''"  nine  months  of  winter  and  three  months 
of  e4»ld  weather."  According  to  Dr.  Hjaltelin,  who  resides  in  Iceland,  the 
inhabitants  of  that  country  enjoy  exemption  from  phthisis.  The  disease  pre- 
vails to  a  much  greater  extent  in  cities  than  in  the  country.  The  researches 
of  Bowditch  go  to  show  that  in  the  State  of  Massachusetts  cases  occur  more 
frequently  in  places  in  which  the  atmosphere  is  rendered  humid  by  streams 
or  luarshes.  Dr.  Buchanan's  observations  show  that  in  England  cases  are 
comparatively  rare  in  (fry,  elevated  situations.  There  is  no  foundation  for 
the  opinion  that  malaria  affords  any  protection  against  the  disease.  Newly- 
settled  places  are  fre(|uently  exempt  for  some  time  from  its  prevalence  to 
much  extent ;  but  the  explanation  of  this  fact  is  that  the  pioneers  who  com- 
pose the  early  population  in  these  places  are  persons  generally  of  sturdy, 
vigorous  health,  and  the  habits  of  life  in  such  a  population  are  protective 
against  this  disease.  As  regards  season,  the  disease  is  oftener  developed 
during  the  spring  months  and  the  hot  months  of  summer  than  at  other  sea- 
sons of  the  year.  The  disease  prevails  more  among  those  who^e  pursuits 
are  sedentary  than  among  those  whose  occupation  involves  outdoor  life. 
Want  of  exercise,  defective  ventilation,  deficiency  of  light,  and  the  depress- 
ing emotions  apparently  contribute  to  the  production  of  the  tuberculous  pre- 
disposition. 

The  infreciuency  with  which  the  disease  is  found  in  the  post-mortem  exam- 
ioations  of  those  who  have  died  from  intemperance  has  led  to  the  supposition 
that  the  use  of  alcohol  antagonizes  the  tuberculous  predisposition.*  There  is 
reason  to  believe  that  habits  of  diet  unduly  restricted  as  regards  variety  and 
quantity,  either  from  choice  or  necessity,  may  contribute  to  the  development 
of  the  disease. 

Pregnancy  has  been  supposed  to  antagonize  the  tuberculous  predisposition, 
and  marriage  has  sometimes  been  advised  as  a  prophylactic  and  even  curative 
measure.  Facts,  however,  do  not  afford  support  to  this  supposition.  In  the 
collection  of  cases  which  I  have  analyzed,  87  were  married  and  under  forty 
jcars  of  age.  Of  these  87  cases,  the  disease  was  developed  during  pregnancy 
in  10,  and  in  12  within  a  few  weeks  or  months  after  confinement.^  The  infer- 
euce  iii,  that  pregnancy,  either  directly  or  indirectly,  has  a  decided  and  con- 
Aiderable  influence  in  the  etiology  of  the  disease.  The  researches  of  Grisolle 
and  Dubreuil  show  that  the  development  of  the  disease  not  infrequently  takes 
place  during  pregnancy,  and  when  tuberculous  patients  become  pregnant  the 
progress  of  the  disease  is  hastened  rather  than  retarded.'  Clinical  facts  are 
opposed  to  the  notion  that  the  progress  of  the  disease  is  retarded  by  lactation. 
Certain  diseases  exert  an  influence  on  the  one  hand  to  promote,  and  on  the 
other  hand  to  prevent,  the  development  of  tuberculosis.  It  rarely  occurs  in 
pefKins  affected  with  pulmonary  emphysema.  Persons  affected  with  cardiac 
lemons  which  interfere  with  haematosis  rarely  become  tuberculous.  On  the 
1/ther  hand,  measles  and  typhoid  fever  leave  the  system  in  a  condition  favor- 
able for  the  development  of  tuberculosis.  Are  they  who  suffer  in  early  life 
from  a  scrofulous  affection  of  the  lymphatic  glands  of  the  neck   especially 

^  H^rard  and  Comil,  op.  eit, 

*  PhlhvnA,  m  a  Sariea  of  Clinical  StudieSy  Philadelphia,  1875. 

•  ZIW  Elements  (^Prognosis  in  Contumptim,  by  James  Edward  Pollock,  M.  D.,  London, 
IH^ 
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prone  to  pulmonary  tuberculosis  in  after-life  ?  I  have  been  led  to  think  that 
this  question  may  be  answered  in  the  negative.  I  have  collected  a  number 
of  cases  in  which  young  and  middle-aged  persons  presenting  the  characteristic 
cicatrices  on  the  neck  were  free  from  tuberculous  disease  of  the  lungs ;  and 
on  the  other  hand  it  is  rare  to  find  these  cicatrices  in  persons  who  arc  affected 
with  pulmonary  tuberculosis.  Assuming  tuberculosis  and  the  scrofulout 
cachexia  to  be  identical,  as  has  been  proved  by  the  presence  in  both  of  the 
bacillus  tuberculosis,  it  would  seem  that  the  predisposition  is,  as  it  were, 
exhausted  by  the  affection  in  the  glands  of  the  neck,  and  that  afterward  it  is 
not  likely  to  recur.  Contrary  to  what  might  be  expected  a  priort\  anaemic 
persons  rarely  become  tuberculous.  The  association  of  anaemia  with  pul- 
monary tuberculosis,  except  as  a  complication  or  an  effect,  is  rare.  It  is  rare 
for  phthisis  to  follow  an  attack  of  lobar  pneumonitis  or  acute  pleuritis.  Sta- 
tistics show  that  these  affections  have  not  a  causative  relation  to  pulmonary 
phthisis. 

Bronchitis,  acute  or  chronic,  has  no  tendency  to  eventuate  in  phthisis. 
This  assertion  contravenes  not  only  a  prevailing  popular  notion,  but  a  tradi- 
tional opinion  still  held  by  not  a  few  physicians.  I  make  the  assertion,  how- 
ever, with  the  utmost  confidence  in  its  correctness,  inasmuch  as  it  is  based  on 
the  study  of  a  large  number  of  cases  with  reference  to  the  earliest  symptoms 
and  signs.  Moreover,  it  accords  with  the  clinical  researches  of  Louis,  which, 
so  far  as  they  go,  are  not  less  valuable  to-day  than  when  they  were  made, 
more  than  half  a  century  ago. 

Bronchial  hemorrhage  {brmichorrhmfia)  was  considered  by  older  writers,  and 
recently  by  Niemeyer,  as  causative  of  phthisis.  This  is  an  error.  Bronchial 
hemorrhage  may  occur  irrespective  of  any  connection  with  tuberculous  dis- 
ease, but  when  a  connection  exists  the  latter  precedes  and  is  causative  of  the 
former. 

To  the  conformation  of  the  thorax  was  formerly  attributed  considerable 
causative  agency.  This  doubtless  arose  in  part  from  observing  that  phthisical 
patients  often  present  contraction  of  the  chest,  occurring  as  an  effect  of  the 
disease.  Persons  with  great  deformity  of  the  chest  are  not  specially  liable 
to  phthisis.  So  also  the  idea  that  the  exercise  of  the  voice  may  be  a  predis- 
posing or  exciting  cause  has  become  obsolete ;  and  observation  shows  that 
if  any  influence  be  derived  from  this  source  it  is  conservative  rather  than 
causative. 

The  opinion  appears  to  be  entertained  by  some  writers  that  chronic  pharyn- 
gitis, which  is  an  exceedingly  common  affection  in  this  part  of  the  world,  hat 
a  tendency  to  eventuate  in  pulmonary  phthisis.  This  opinion  is  erroneous. 
After  a  large  opportunity  of  observing  cases  of  chronic  pharyngitis,  I  have 
come  to  the  conclusion  that  it  generally  denotes  a  condition  of  the  system 
unfavorable  to  phthisical  disease.  The  sebum-like  matter  which  is  liable  to 
accumulate  in  the  glands  of  the  tonsils,  and  to  be  ejected  by  coughing  in  the 
form  of  round  hard  pellets,  is  sometimes  mistaken  for  tubercles.  These  may 
be  distingui.shed  from  obsolete  tubercles  or  pulmonary  calculi  by  their  being 
unctuous  to  the  touch  and  emitting  when  crushed  a  fetid  odor. 

In  conclusion,  of  the  agencies  concerned  in  the  causation  of  the  tubercu- 
lous predisposition,  it  is  difficult  to  estimate  their  relative  importance.  In 
view  of  the  necessary  existence  of  this  predisposition  in  the  development  of 
pulmonary  phthisis,  this  is  a  diathetic  disease  ;  but  it  is  impossible  to  deter- 
mine whether  the  diathesis  be  always  innate,  or  whether  in  a  certain  propor- 
tion of  ca.sos  it  is  ac(juire<l.  Do  the  causes  which  contribute  to  the  develop- 
ment of  the  disease  produce  the  diathesis,  or  do  they  act  as  auxiliary  causes, 
the  diathesis  already  existing?     Our  present  knowledge  does  not  enable  us  to 
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answer  this  question.     Yet  the  limited  knowledge  which  we  possess  is  of 
much  value  in  its  practical  application  to  prophylaxis  and  treatment. 

We  cannot  define  anatomically  the  tuberculous  predisposition ;  in  other 
words,  in  the  present  Btate  of  our  knowledge  we  are  ignorant  of  the  anatomi> 
eal  conditions  on  which  this  predisposition  depends.  We  can  think  of  it 
onh  as  a  certain  quality  of  lung-tissue  which  makes  the  latter  a  favorable 
soifforthe  multiplication  of  the  tuberculous  bacilli.  Using  the  language  of 
metaphor,  we  may  say  that  the  cells  are  unable  to  conquer  in  a  struggle  for 
existence  with  the  bacilli.  It  is  probable  that  those  who  are  naturally  rcsist- 
tnt  to  the  action  of  the  bacilli  may  become  tuberculous  when  exposed  to  the 
Tims  in  large  quantity,  as  in  the  case  of  a  wife  or  a  nurse  constantly  in  closa 
proximity  to  a  tuberculous  patient. 


CHAPTER    VII. 
PULMONARY   PHTHISIS  (Continued). 

Diagnosis;  Prognosis;  Treatment. 

rvlAGNOSlS. — The  diagnosis  of  pulmonary  phthisis  rests  mainly  upon  an 
jj  examination  of  the  sputum  and  upon  physical  signs.     The  discovery  of 
tubercle  bacilli  in  the  sputum  is  almost  certain  evidence  of  the  existence  of 
palmonarT  tuberculosis.     The  possibility  of  these  bacilli  being  accidentally 
present  in  the  sputum  of  persons  unaffected  by  tuberculosis  is  so  slight  that 
it  need  hardly  be  considered,  and  certainly  any  possible  error  from  this  source 
will  be  eliminated  by  examinations  of  the  sputum  repeated  from  time  to  time. 
It  very  rarely  happens  that  bacilli  are  absent  for  any  considerable  length  of 
time  from  the  sputum  of  phthisical  patients.    Failure  to  find  the  bacilli,  how- 
ever, is  less  satisfactory  as  an  evidence  of  the  absence  of  phthisis  than  is  the 
reM>j^niiion  of  the  bacilli  as  an  evidence  of  the  existence  of  phthisis.    Never- 
iheless,  when  the  sputum  is  repeatedly  examined  for  a  long  time  without  the 
diseorery  of  bacilli,  the  existence  of  phthisis  is  improbable.    Cases  which  are 
fometimes  described  as  non-bacillary  forms  of  phthisis  are  generally,  in  so  far 
a^  there  is  no  error  of  observation,  cases  of  some  non-tuberculous  form  of 
chronic  pulmonary  disease,  particularly  chronic  bronchitis  with  bronchiectatic 
cavities.    Hacilli  are  sometimes  very  abundant  in  phthisical  sputum  ;  at  other 
times  they  are  few  and  are  discovered  only  after  long  search.     No  definite 
raJes  can  be  laid  down  as  to  the  relation  between  the  number  of  bacilli  and 
the  rapidity  of  progress  and  the  extent  of  the  tuberculous  disease. 

On  account  of  the  diagnostic  importance  of  the  subject,  directions  will  here 
he  given  for  staining  the  tubercle  bacilli  in  the  sputum,  but  it  must  be  men- 
tioaed  that  considerable  familiarity  with  microscopical  technique  and  obscrva- 
tk»n  ift  required  for  the  successful  employment  of  the  methods  described. 

The  best  method  of  staining  the  tubercle  bacilli  is  that  devised  by  Ehrlich. 
The  staining  fluid  is  prepared  as  follows :  Shake  thoroughly  aniline  oil  and 
diiftilled  water  in  the  proportion  of  about  5  parts  of  the  oil  to  100  parts  of 
water.  After  about  ten  minutes,  filter  the  mixture  through  a  filter  moistened 
with  distilled  water.  If  drops  of  oil  be  still  present  in  the  filtrate,  it  is 
seceflBary  to  filter  again.     To  the  clear  filtrate  add  enough  of  a  saturated 
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alcoholic  solution  of  fuchsin  or  of  gentian-violet  to  produce  a  dark  color,  with 
a  slight  opalescent  scum  on  the  surface.  (The  alcoholic  solution  of  the  stain- 
ing dye  is  saturated  when  after  standing  a  numher  of  days  some  of  the  stain- 
ing substance  remains  undissolved  at  the  bottom  of  the  bottle.  This  alcoholic 
solution  can  be  kept  permanently.)  The  filtered  mixture  of  aniline  oil  and 
water  may  be  prepared  fresh  every  time  it  is  used,  .or  a  staining  fluid  of  the 
following  composition  may  be  preserved  for  about  two  weeks:  100  parts  of 
filtered  aniline  oil  and  water,  1 1  parts  of  saturated  alcoholic  solution  of  fuch- 
sin or  of  gentian-violet,  and  10  parts  of  absolute  alcohol. 

In  order  to  prepare  the  specimen,  portions  of  sputum  should  not  be  taken 
.at  random,  but,  if  they  be  present,  little  whitish  or  yellowish  particles  should 
be  selected  from  the  sputum  and  transferred  to  a  cover-glass,  where  such  a 
particle  is  to  be  spread  over  one  surface  of  the  glass  in  as  thin  and  as  uniform  a 
layer  as  possible.  This  is  accomplished  either  by  means  of  a  scalpel  or  needle 
or  by  pressing  two  cover-glasses  together  and  then  drawing  them  apart.  The 
specimen  should  be  allowed  to  dry  thoroughly,  and  then  the  cover-glass,  with 
the  specimen  uppermost,  is  passed  with  moderate  rapidity  three  times  through 
the  flame  of  a  Bunsen  burner  or  of  a  spirit-lamp.  In  this  process  the  speci- 
men should  not  be  burned. 

The  cover-glass,  thus  prepared,  is  now  placed,  specimen  side  downward, 
upon  the  suriface  of  the  staining  fluid,  where  it  remains  for  from  twelve  to 
twenty-four  hours.  The  staining  process  may  be  hastened,  although  the 
results  are  somewhat  less  satisfactory,  by  heating  the  fluid  to  beginning 
ebullition.     In  this  way  a  specimen  may  be  stained  in  ten  minutes. 

The  cover-glass,  on  which  the  specimen  is  now  deeply  stained,  is  transferred 
to  a  mixture  of  1  part  of  pure  nitric  acid  and  3  or  4  parts  of  water.  Here  the 
specimen  remains  a  few  seconds,  at  the  most  half  a  minute,  after  which  most 
of  the  color  is  extracted. 

From  the  acid  the  cover-glass  is  transferred  to  alcohol  (60-70  per  cent.), 
where  most  of  the  remaining  color  is  removed.  A  few  seconds  to  half  a 
minute  in  the  alcohol  suffices.  The  cover-glass  is  now  removed  from  the  alco- 
hol, and,  if  necessary,  after  a  second  washing  in  fresh  alcohol  it  is  allowed  to 
dry.  After  it  is  dry  the  specimen  may  be  mounted  in  Canada  balsam  or  it 
may  be  examined  in  xylol,  oil  of  cedar,  or,  without  previous  drying,  in  glyce- 
rin, or  even  in  water.  After  removing  the  specimen  from  the  alcohol  a  com- 
plementary stain,  although  it  is  not  necessary,  may  be  obtained  by  placing  the 
cover-glass  for  a  few  seconds  in  a  weak  a([ueous  solution  of  Bismarck  brown 
(if  gentian-violet  be  employed)  or  of  methylene-blue  (if  fuchsin  be  employed). 

For  recognizing  the  bacilli  it  is  very  desirable  to  make  use  of  an  oil- 
immersion  objective  and  an  Abbe's  illuminating  apparatus.  The  tubercle 
bacilli  appear  as  slender  rods  about  one  (juarter  to  one  half  the  diameter  of 
red  blood-corpuscles,  and  freijuently  curved  or  slightly  bent.  They  are 
stained  either  blue  or  red  according  to  the  staining  dye  used.  The  bacilli  of 
leprosy  stain  by  the  same  procedure  as  that  adopted  for  tubercle  bacilli,  but 
an   erjor  from  this  cause  is  not   likely  to  occur. 

It  is  particularly  important  to  examine  the  sputum  for  bacilli  in  the  early 
stages  of  phthisis  before  the  phthisical  signs  are  distinctive.  By  the  dis- 
covery of  the  bacilli  in  cases  of  early  haemoptysis  great  assistance  has  beec 
rendered   in   diagnosis. 

Elastic  fibres  are  often  present  in  phthisical  sputum,  even  in  an  early  stage 
of  the  disease.  They  afford  evidence  of  destruction  of  lung-tissue.  They 
may  be  readily  discovered  by  boiling  the  sputum  for  a  short  time  with  a  solu- 
tion of  caustic  potash  or  of  caustic  soda  (1  to  (J),  as  recommended  by  Fen- 
wick.  The  sediment  may  be  collected  in  a  conical  glass,  and  after  settling  a 
portion  of  the  sediment  may  be  transferred  to  a  slide  by  a  pipette.    The  fibres 
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may  be  recognized  by  their  glistening  appearance  and  curled  sha^.  Some- 
times they  preserve  their  alveolar  arrangement. 

The  physical  conditions  when  the  local  affection  is  considerable  or  when 
the  disease  is  advanced  to  the  second  stage  are  represented  by  well-marked 
physical  signs.  The  diminished  volume  of  lung  at  the  apex  causes  a  depres- 
sion at  the  summit  of  the  chest,  and,  owing  to  pleuritic  adhesions,  the  expan- 
sion at  the  summit  is  less  than  on  the  opposite  side.  The  scapula  on  the  side 
most  affected  is  restrained  in  its  movement  upward  in  inspiration,  contrasting 
in  this  respect  with  the  opposite  scapula.  These  signs,  obtained  by  inspection, 
are  available  in  a  certain  proportion  of  cases.  Percussion  elicits  relative  dul- 
ness,  and  sometimes  even  flatness.  Exceptionally,  over  the  solidified  portion 
of  lung  the  resonance  is  tympanitic.  A  tympanitic  resonance  over  a  circum- 
scribed space  and  the  varieties  of  this  resonance  called  cracked  metal  and 
amphoric  denote  cavities.  The  respiratory  sound  obtained  by  auscultation  is 
either  bronchial  or  broncho-vesicular  or  cavernous,  and  not  infrequently  these 
different  signs  are  found  in  different  situations  in  the  same  case.  The  first 
represents  considerable  or  complete  solidification,  the  second  moderate  or 
slight  solidification,  and  the  third  a  cavity  or  cavities.  The  cavernous  respira- 
tion in  some  cases  has  an  amphoric  quality.  The  correlative  vocal  signs  are 
usually  present — namely,  either  bronchophony  with  the  loud  and  whispered 
voice,  or  exaggerated  vocal  resonance,  and  in  rare  cases  pectoriloquy.  More 
or  less  of  these  auscultatory  signs  are  available  in  the  great  majority  of  cases. 

It  is  only  in  cases  in  which  the  local  affection  is  moderate  or  small,  the 
symptoms  being  at  the  same  time  less  marked,  that  the  diagnosis  from  phys- 
ical signs  is  difficult ;  and  the  difficulty  in  such  cases  is  rarely  great,  provided 
the  physician  have  a  good  practical  knowledge  of  physical  exploration. 
Inspection  may  in  these  cases  furnish  the  same  signs,  but  less  marked  than  in 
cases  of  a  considerable  local  affection.  As  a  rule,  slight  or  moderate  but  dis- 
tinct dulness  on  percussion  may  be  ascertained.  The  exception  to  this  rule 
is  when  more  or  less  of  the  pulmonary  lobules  become  emphysematous,  and 
then  the  resonance  is  altered,  although  not  diminished ;  it  is  vesiculo-tympan- 
itic.  A  comparison  of  the  respiratory  murmur  on  the  two  sides  at  the  sum- 
mit will  be  likely  to  show  abnormal  changes — namely,  the  characters  of  the 
broncho-vesicular  respiration.  So  also  on  a  comparison  as  regards  vocal  signs, 
the  vocal  resonance  and  the  bronchial  whisper  may  be  found  to  be  increased. 
The  same  is  true  of  vocal  fremitus. 

In  addition  to  these  signs  there  are  several  occasionally  present  which  infer- 
entially  are  evidence  of  phthisis.  These  may  be  distinguished  from  those 
already  enumerated  as  the  accessory  signs  of  the  disease.  Fine  bubbling  or 
the  subcrepitant  rales  heard  within  a  circumscribed  space  at  the  summit  of 
the  chest  on  one  side  are  highly  significant  of  tubercle.  They  proceed  from 
secondary  circumscribed  bronchitis.  A  crepitant  rale,  in  like  manner  limited 
to  a  small  space  at  the  summit  on  one  side,  has  the  same  significance,  being 
due  to  secondary  circumscribed  pneumonitis.  Crumpling  and  crackling 
sounds  are  significant,  provided  they  be  limited  to  the  summit  on  one  side. 
A  pleural  friction  sound  limited  to  the  summit  on  one  side  denotes  a  second- 
ary circumscribed  pleuritis.  Other  accessory  signs  are  an  abnormal  transmis- 
sion of  the  heart-sounds  and  an  interrupted  or  jerking  respiration.  The  diag- 
nostic significance  of  all  these  signs,  it  will  be  observed,  depends  on  their 
situation  at  the  summit  of  the  chest  on  one  side.  Separately,  they  are  not 
sufficient  for  the  diagnosis,  but  coexisting  with  the  direct  signs — namely,  dul- 
ness on  percussion,  broncho-vesicular  respiration,  exaggerated  vocal  resonance, 
and  increased  bronchial  whisper — they  serve  to  confirm  these  signs  and  render 
the  diagnostic  evidence  positive. 

The  diagnostic  points  pertaining  to  symptoms  to  which  attention  is  to  be 
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directed  •re  as  follows :  (a)  Cough  and  expectoration,  not  succeeding  an 
attack  of  acute  bronchitis  and  not  connected  with  chronic  pharyngitis,  the 
cough  at  first  dry,  and  afterward  an  expectoration  at  first  small  and  trans- 
parent, and  becoming  gradually  more  abundant  and  opaque.  (6)  Stitch-pains 
at  the  summit,  not  connected  with  intercostal  neuralgia,  (c)  Chills  not  ref- 
erable to  malaria,  (d)  Haemoptysis  :  this  is  always  a  symptom  of  great  sig- 
nificance, but  the  fact  is  to  be  borne  in  mind  that  it  occurs  in  a  certain  pro- 
portion of  cases  without  being  associated  with  tubercle.  (<•)  Accelerated 
breathing.  (/)  Loss  of  weight.  (y)  Pallor  or  anaemia  not  otherwise 
explicable.  (/*)  Hoarseness  or  huskiness  of  voice  proceeding  from  chronic 
laryngitis,  (t)  Chronic  peritonitis  not  traumatic,  {j)  Suppression  of  the 
menses,     (k)  Buoyancy  of  mind  instead  of  despondency. 

In  certain  cases  the  solidification  represented  by  physical  signs  at  the  time 
of  an  examination  of  the  chest  depends  to  a  greater  or  less  extent  on  an  inter- 
current, transient,  circumscribed  pneumonitis.  This  can  only  be  ascertained 
by  repeated  examinations  of  the  chest  after  certain  intervals  of  time.  The 
solidification,  so  far  as  due  to  superadded  simple  or  ordinary  pneumonic  inflam- 
mation, will  be  found  to  disappear,  leaving  that  which  is  caused  exclusively 
by  the  phthisical  affection.  It  is  important  to  bear  in  mind  the  liability  to 
a  temporary  increase  of  solidification  of  lung  in  cases  of  phthisis  from  an 
intercurrent  pneumonitis  which  may  not  reveal  itself  by  any  distinctive 
symptoms. 

Prognosis. — The  prognosis  is  extremely  unfavorable,  in  view  of  the  fact 
that  in  many  if  not  most  parts  of  the  world  the  mortality  from  this  disease 
exceeds  that  from  any  other,  exclusive  of  fevers  and  affections  which  prevail 
epidemically  or  endemically.  Yet  the  mortality  from  the  disease  has  undoubt- 
edly diminished  within  the  past  half  century.  This  must  be  obvious  to  med- 
ical observers  whose  professional  experience  extends  back  for  that  period. 
The  fact  is  also  shown  by  the  statistics  published  by  the  registrar-general  of 
Great  Britain  and  by  the  mortuary  reports  of  the  large  cities  in  this  country. 
The  explanation  of  the  fact  is  to  be  found  in  improved  views  as  regards  the 
management  of  the  disease.  The  diminution  which  has  already  taken  place 
in  the  death-rate  from  this  disease  affords  ground  for  the  hope  that  its  for- 
midable character  may  be  still  further  mitigated. 

The  different  modes  in  which  the  disease  may  pursue  a  favorable  course 
have  been  already  stated.  The  generations  of  bacilli  may  die  out  or  be 
destroyed,  and  the  tuberculous  products  may  either  be  absorbed  or  calcifica- 
tion may  occur,  forming  the  so-called  obsolete  tubercles  or  calculi ;  and  these 
may  remain  quiescent  or  they  may  find  their  way  into  the  bronchial  tubes  and 
be  expectorated.  Cavities  may  completely  cicatrize.  In  these  modes  com- 
plete recovery  may  take  place.  This,  of  course,  is  the  most  satisfactory  ter- 
mination. Next  to  this  is  the  persistence  of  cavities  without  any  fresh  prod- 
ucts, the  cavities  giving  but  little  inconvenience  for  an  indefinite  period,  and 
even  through  a  long  life.  According  to  these  different  modes  in  which  the 
course  of  the  disease  is  favorable,  cases  may  be  divided  into  those  in  which  an 
arrest  takes  place  without  recovery  and  those  in  which  the  arrest  is  followed 
by  recovery.  Whether  recovery  follow  or  not  depends  on  the  extent  of  the 
local  affection  and  other  circumstances.  Not  infre(|uently  the  disease  ceases 
to  progress,  with  or  without  recovery,  and  after  the  lapse  of  months  or  years 
a  recurrence  occurs.  The  latter,  then,  is  not  properly  a  continuance  of  the 
disease,  but  a  renewed  invasion   by  bacilli. 

The  facts  relating  to  the  proportion  of  instances  in  which  the  disease 
ceased  to  progress,  either  with  or  without  complete  recovery,  as  developed 
by  the  analytical  study  of  the  collection  of  cases  recorded  by  me  during  a 
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period  of  thirty-four  years,  are  as  follows :  Of  670  cases,  the  list  embracing 
a  few  cases  of  acute  tuberculosis  and  interstitial  pneumonia,  44  ended  in 
recovery.  In  my  work  on  Phfhusis^  published  in  1875,  the  details  of  the  his- 
tory of  each  of  these  cases  are  given  sufficiently  to  render  evident  the  cor- 
rectness of  the  diagnosis  and  the  fact  of  recovery.  In  31  cases  the  disease 
was  either  arrested  or  ceased  to  progress,  complete  recovery  from  the  lesions 
ihcident  thereto  not  taking  place.  Thus,  in  75  cases  either  recovery  took  place 
or  the  disease  became  non-progressive.  The  ratio  of  recoveries  (1  to  15)  is 
not  fairly  shown  by  these  facts,  inasmuch  as  the  termination  in  a  considerable 
number  of  cases  was  not  ascertained.  This  statement  of  course  applies  equally 
to  the  ratio  of  cases  in  which  the  disease  is  either  arrested  or  its  progress  ceases 
without  recovery.  A  fair  conclusion  is  that  in  not  an  extremely  small  propor- 
tion of  cases  complete  recovery  may  be  hoped  for,  and  that  this  conclusion  is 
equally  true  in  respect  to  the  disease  becoming  non-progressive  without  com- 
plete recovery.  A  recurrence  of  the  disease  after  periods  varying  from  one 
and  a  half  to  more  than  six  years  was  noted  in  6  cases.  In  5  of  these  cases 
the  recurrent  disease  terminated  fatally.  In  the  single  case  in  which  the  recur- 
rent disease  did  not  prove  fatal  a  second  recurrence  took  place  more  than 
twenty  years  ago,  the  patient-now  living  and  being  free  from  any  pulmonary 
affection. 

I  may  claim,  in  behalf  of  my  clinical  studies  in  relation  to  phthisis,  the 
establishment  of  the  fact  that  in  a  certain  proportion  of  cases  this  disease  is 
aelf-limited ;  in  other  words,  it  ends  in  recovery  from  an  intrinsic  tendency 
thereto.  Of  the  44  cases  ending  in  recovery,  in  23  there  was  no  medicinal 
treatment  to  which  an  arrest  of  the  disease  could  be  attributed.  In  several 
there  was  no  medicinal  treatment  whatever,  and  in  the  remainder  the  treat- 
ment consisted  of  simple  tonics,  cough  palliatives,  or  remedies  to  meet 
other  symptomatic  indications.  In  none  could  the  treatment  be  considered 
as  curative.  Of  the  31  cases  in  which  the  disease  became  non-progressive 
without  complete  recovery,  in  15  there  was  no  medication  by  which,  as  might 
be  supposed,  the  disease  was  controlled,  and  in  several  none  whatever.  In 
respect  to  hygienic  treatment,  in  some  cases  of  both  groups  there  was  no 
change  whatever  in  the  habits  of  life ;  in  other  cases  there  were  changes 
involving  more  favorable  circumstances  pertaining  to  hygiene ;  but  in  a  con- 
siderable number  those  changes  were  not  of  such  a  character  that  a  potential 
influence  could  be  attributed  thereto.  It  is  probably  correct  to  say  that  the 
changes  may  have  favored  recovery  or  non -progression,  but  were  inadequate 
to  cause  an  arrest  of  the  disease.  The  histories  in  these  ten  groups  substan* 
tiate  self-limitation  in  cases  of  phthisis.  The  disease  may  cease  to  progress 
and  end  in  recovery  because  it  is  self-limited. 

Assuming  that  phthisis  in  a  certain  proportion  of  cases  is  a  self-limited 
disease,  the  practical  bearing  on  the  conclusions  to  be  drawn  from  medicinal 
and  hygienic  treatment  is  important.  If  the  disease  may  end  in  recovery 
exclusively  from  self-limitation,  this  must  be  more  or  less  operative  in  the 
cases  which  recover  under  different  measures  of  treatment.  Self-limitation 
is  a  factor  co-operative  in  certain  cases  with  curative  measures,  and,  it  may 
perhaps  be  added,  sometimes  effective  in  spite  of  measures  which  tend  to 
obstruct  its  operation.  On  the  other  hand,  when  this  factor  is  feeble  or 
wanting  curative  treatment  is  not  likely  to  prove  of  much  avail.  Evidently, 
in  drawing  conclusions  respecting  the  curative  effect  of  remedies  allowance  is 
to  be  made  for  this  factor.  The  extent  of  its  co-operation  doubtless  differs 
much  in  different  cases,  in  some  being  sufficient  in  itself,  and  in  others  cither 
considerable,  moderate,  or  slight.  Ccmsidering  that  its  agency  has  not  been 
hitherto  recognized,  it  is  easy  to  explain  the  well-known  fact  that  from  time 
to  time  various  methods  of  treating  phthisis  apparently  successful  in  some 
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striking  instances  have  failed  speedily  to  meet  the  expectations  excited  hj 
their  apparent  success.  Whatever  was  really  due  more  or  less  to  self-limita- 
tion was  attributed  solely  to  the  methods  of  treatment,  and  when  the  former 
was  feeble  or  wanting  the  latter  gave  little  or  no  evidence  of  curative  power. 
This  is  the  rationale  of  the  ^' post  hoc, propter  hoc^'  fallacy  which  has  always 
ha<l  much  to  do  with  false  deductions  from  therapeutical  experience.* 

The  most  rational  explanation  of  the  manner  in  which  this  disease  ends  By 
self-limitation  is  to  suppose  that  the  conditions  which  are  essential  for  the 
multiplication  of  the  bacilli,  and  which  constitute  the  tuberculous  predis- 
position or  diathesis,  after  a  time  cease  to  exist.  The  vegetable  parasitic  is 
destroyed  because  the  soil  becomes  incapable  of  maintaining  longer  its  exist- 
ence. These  conditions,  it  may  be  supposed,  are  greater  and  more  enduring 
in  some  persons  than  in  others,  and  the  variation  in  this  respect  explains  the 
differences  in  different  cases  of  phthisis  as  regards  the  period  in  the  progress 
of  the  disease  when  the  ending  by  self-limitation  takes  place.  In  our  preHent 
ignorance  of  the  nature  of  the  conditions  on  which  depend  the  life  of  a  par- 
asite, our  information  in  respect  to  the  foregoing  question  must  be  derived 
from  clinical  observation. 

The  symptoms  which  warrant  hope,  and  sometimes  an  expectation  of  a 
favorable  course  and  termination,  relate  especially  to  the  circulation,  the 
body-heat,  alimentation,  and  nutrition.  Persistent  frequency  of  the  pulse^ 
fever,  anorexia,  and  progressive  emaciation  oppose  reliance  on  self-limita- 
tion. Per  contra,  encouragement  on  this  score  is  warrantable  when  the  pulse 
is  but  little  if  at  all  more  frequent  than  in  health,  the  temperature  of  the 
body  not  much  if  any  raised,  the  appetite  in  a  great  measure  retained,  and 
loss  of  weight  inconsiderable.  These  and  other  symptomatic  conditions  Vrhich 
render  it  possible  if  not  probable  that  the  disease  tends  intrinsically  to  recov- 
ery may  be  summed  up  in  one  word — tolerance.  In  proportion  as  phthisis  is 
well  tolerated  there  is  room  for  hoping  that  it  will  prove  self-limited.  If  the 
tolerance  be  deficient,  self-limitation  is  proportionably  weak  or  wanting.  Other 
things  being  equal,  the  chances  of  recovery  by  self-limitation  are  greater  the 
smaller  the  amount  of  phthisical  lesions  and  the  space  in  which  they  are  local- 
ized. I  have  been  led  to  believe  that  phthisis  not  infrequently  encfs  by  self- 
limitation  before  it  has  made  suflBcient  progress  to  develop  well-marked  physi- 
cal signs.  In  other  words,  there  are  abortive  cases  of  this  as  of  other  diseases. 
How  often  are  the  traces  of  an  old,  small  phthisical  affection  found  in  bodies 
dead  with  various  diseases.  [Many  years  ago.  Prof.  Hughes  Bennett  of 
Edinburgh  made  a  series  of  observations  with  reference  to  this  point,  and 
found  signs  of  arrested  tubercle  in  the  lungs  of  from  one-third  to  one-half 
of  all  individuals  dying  over  the  age  of  forty.  Similar  observations  in  the 
Paris  hospitals  (Salp<5triere  and  Bicetre)  resulted  in  the  discovery  of  healed 
tuberculosis  in  the  lungs  of  more  than  one-half  the  patients  dying  over 
seventy  years  of  age. — H.]  I  have  met  with  not  a  few  instances  of.  as  T 
supposed,  abortive  phthisis.  These  cases  are  likely  to  be  misapprehended, 
the  more  so  because  the  general  belief  is  that  exceptions  to  the  rule  of  prog- 
ress are  extremely  rare. 

I  have  learned,  however,  from  histories  which  I  have  recorded  and  reported, 
that  self-limitation  may  be  exemplified  notwithstanding  a  large  area  of  solidi- 
fication followed  by  cavities  of  considerable  size.  The  most  reliable  of  the 
points  on  which  a  hopeful  prognosis  is  to  be  predicated  in  these  cases  is  the 
confinement  of  the  affection  within  circumscribed  limits ;  that  is,  absence  of 
signs  denoting  progressive  extension  or  general  diffusion.  The  extent  and 
degree  of  lesions,  if  circumscribed,  do  not  prevent  the  disease  from  being 

*  Vide  paper  entitled  "Self-limitation  in  Cases  of  Phthisis,''  by  the  author,  in  th« 
Archives  of  Medicine,  New  York,  June,  1879. 
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self-limiteil,  but  they  stand  in  the  way  of  complete  recovery.  In  most  of  the 
caf»e5  of  non-progressive  phthisis  without  recovery  the  lesions  do  not  admit  of 
restoration,  although  the  phthisical  disease  may  be  said  to  have  ceased ;  the 
lesions  in  these  cases  remain  as  sequels,  like,  for  example,  the  intestinal  ulcer- 
ations resulting  in  tropical  climates  from  acute  dysentery. 

It  L»  doubtful  if  any  definite  conclusion  can  be  drawn  from  the  number  of 
bacilli  in  the  sputa  as  regards  the  tendency  to  self-limitation.  The  complete 
disappearance  of  bacilli,  however,  in  a  series  of  specimens  is  proof  that  the 
tuberculous  disease  is  arrested. 

Aside  from  the  symptoms  and  signs  to  be  taken  into  account  in  forming  a 
judgment  respecting  self-liiliitation,  my  clinical  studies  have  shown  that  age 
and  sex  have  no  special  significance.  They  show,  what  could  not  have  been 
anticipated,  that  heredity  is  not  incompatible  with  an  intrinsic  tendency  to 
reeorery.  I  will  add  that  my  histories  afford  evidence  that  profuse  and 
repeatedly  occurring  ha&moptysis,  chronic  laryngitis,  pleurisy  with  effusion, 
and  perineal  fistula  are  by  no  means  in  all  cases  unfavorable  as  regards  prog- 
ooHs  based  on  self-limitation. 

The  disease  proves  fatal  generally  by  asthenia.  It  is  rare  for  the  destruc- 
tion of  lung  to  be  so  great  as  to  destroy  life  by  apnoea.  The  patient  is 
gradually  worn  out  by  the  protracted  disturbance  occasioned  by  the  dis- 
ease,  conjoined  with  progressive  emaciation  and  exhaustion.  The  develop- 
ment of  pneumo-hydrothorax  from  perforation  may  prove  fatal  in  a  short 
time,  and  then  sometimes  by  apnoea.  Acute  peritonitis  from  perforation 
has  been  known  to  occur,  and  this  affection  is  likely  to  prove  rapidly 
fatal.  Meningitis  is  another  complication  which  hastens  the  fatal  termi^ 
oatiort. 

Haemoptysis  is  very  rarely  an  immediate  cause  of  death.  A  few  such 
instances,  however,  have  fallen  under  my  observation.  A  profuse  and  rapid 
iow  of  blood  may  occasion  death  by  suffocation,  the  blood  filling  the  bron- 
ehial  tubes.  A  case  of  this  kind  has  fallen  under  my  observation.  In  two- 
eases  among  those  which  I  have  analyzed  death  was  attributable  to  profuse 
hemorrhage  from  a  phthisical  cavity.  The  analytical  studies  of  Ware  and 
Wal'ihe  proved  that,  as  a  rule,  haemoptysis  is  a  favorable  event  as  regards 
propiosis.  My  own  clinical  studies  led  to  the  conclusion  "  that  cases  in 
which  hsemoptysis  occurs  show  a  larger  number  of  recoveries,  and  a  nota- 
bly greater  proportion  of  instances  of  arrest  and  of  tolerance,  than  cases 
in  which  haemoptysis  does  not  occur." 

Dunin  has  reported  the  sudden  death  of  a  patient  affected  with  phthisis, 
in  which  air  was  found  in  the  blood-vessels,  the  source  of  the  air  not  being 
di;«coverable  and  no  other  cause  of  death  being  apparent. 

Vogel  has  reported  a  case  in  which  a  cheesy  affection  of  a  bronchial  gland 
led  to  a  communication  between  a  bronchial  tube  and  the  right  subclavian 
Tein,  causing  sudden  death. 

Duguet  has  reported  a  case  in  which  a  thrombus  from  the  crural  veiiv 
^ve  rise  to  embolism  of  the  pulmonary  artery  and  sudden  death,  the  symp- 
toms of  phlegmasia  dolens  not  having  been  present.* 

Treatment. — Regarded  from  a  rational  standpoint  in  the  light  of  the 

ritic  doctrine,  the  treatment  of  phthisis  has  reference  to  two  objects, 
first  object  is  the  destruction  of  the  parasite  by  the  direct  agency  of 
8ome  substance  which  is  either  inhaled  or  introduced  into  the  blood. 
A'arious  agents  destructive  out  of  the  body  to  bacteria  have  already  been 
employed  by  inhalation,  but  thus  far  without  encouraging  results.  The 
peatobsUcle  in  the  way  of  thus  directly  destroying  the  parasite  is  the  difli- 
*  Virchcnc  u.  IT{r?rh*H  Jahre^bericht^  1882. 
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culty  of  the  conveyance  of  the  parasiticide  in  the  fonn  of  either  an  inject- 
able powder  or  in  vapor  to  the  colonies  of  the  parasite,  without  the  employ- 
ment of  this  agent  in  a  quantity  sufficient  to  prove  a  source  of  danger.  It 
remains  for  further  experimental  observations  to  furnish  data  for  determining 
whether  the  progress  of  this  disease  can  be  arrested  by  disinfecting  agents 
brought  into  contact  with  the  parasite  by  means  of  the  circulation.  It  is 
possible  that  some  of  the  remedies  which  experience  has  shown  to  be  use- 
ful may  act  as  parasiticides.  The  second  rational  object  of  treatment  is  the 
removal  of  the  tuberculous  predisposition  or  diathesis.  In  the  present  state 
of  our  knowledge  the  prospect  of  success  in  arresting  the  disease  or  retard- 
ing its  progress  depends  on  the  successful  employment  of  measures  for  this 
object.  In  our  ignorance  of  the  nature  of  the  conditions  expressed  by  the 
terms  tuberculous  predisposition  and  diathesis  our  present  knowledge  of  these 
measures  must  be  derived  wholly  from  clinical  experience. 

It  is  of  course  immensely  desirable  for  the  arrest  to  take  place  as  quickly 
as  possible  while  the  local  affection  is  limited  and  the  pulmonary  danger  pro- 
portionably  small ;  and  with  a  view  to  a  speedy  arrest  the  importance  of  an 
early  diagnosis  can  hardly  be  overrated. 

Is  the  tuberculous  predisposition  or  diathesis  removable  by  any  known 
special  remedy  or  remedies  ?  This  question  is  to  be  answered  in  the  d^e- 
tive.  Various  remedies  liave  been  supposed  to  exert  a  specific  curative 
influence.  Thus  within  the  last  half  century  wood-naphtha,  cod-liver  oil, 
phosphate  of  lime,  the  hypophosphites,  the  chlorate  of  potassa,  and  the  ben- 
zoate  of  soda  have  successively  been  advocated  as  effecting  a  cure  in  cases 
of  pulmonary  tuberculosis.  Few  if  any  at  the  present  moment  consider 
these  or  any  other  remedies  as  specifically  curative.  This,  however,  is  by  no 
means  saying  that  remedies  arc  not  useful  in  cases  of  pulmonary  phthisis. 
Important  indications  are  to  be  fulfilled  by  remedies,  but  in  the  present  state 
of  our  knowledge  more  reliance  is  to  be  placed  on  hygienic  than  on  medicinal 
measures  of  treatment. 

Certain  therapeutic  measures  heretofore  employed,  to  a  greater  or  less 
extent,  under  the  guidance  of  false  pathological  views,  do  harm  rather  than 
good.  In  this  category  belong  bloodletting,  either  general  or  local,  blisters 
and  other  severe  modes  of  counter-irritation,  mercurialization,  antimonial  and 
other  nauseating  preparations,  emetics,  and  cathartics.  These  are  contra- 
indicated.  In  general  terms,  everything  is  to  be  avoided  which  tends  to 
impair  the  appetite,  disorder  digestion,  and  lower  the  vital  powers. 

The  measures  which  clinical  experience  has  shown  to  be  useful,  and  some- 
times effective,  in  either  arresting  or  retarding  the  progress  of  the  disease, 
are  those  which  strengthen  and  invigorate.  These  terms,  although  lack- 
ing scientific  precision,  have  a  practical  significance  sufficiently  intelligible. 
Directing  attention  to  the  measures  which  fall  under  the  head  of  hygiene, 
these  relate  to  diet,  exercise  in  the  open  air,  clothing,  mental  encouragement^ 
and  change  of  climate. 

The  diet  should  be  generous  as  regards  quantity,  quality,  and  variety. 
The  articles  should  be  highly  nutritious  and  adapted  to  the  digestive  powers. 
All  the  varieties  of  wholesome  food  which  the  patient  is  able  to  take  with 
relish  should  bo  allowed,  and  the  appetite  should  be  encouraged  as  much  as 
possible.  With  respect  to  the  kinds  of  food  to  be  particularly  recommended, 
there  are  no  general  rules  applicable  to  all  ])atients.  Meats,  milk,  farinaceous 
articles,  and  the  different  vegetables  are  to  be  combined  in  relative  propor- 
tions according  to  the  choice,  habits,  and  ex])erienee  in  individual  cases.  It 
is  desirable  that  cream,  butter,  and  other  fatty  articles  should  enter  into  the 
diet  as  largely  as  possible  without  inducing  disgust  and  disorder  of  digestion. 
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The  same  remark  applies  to  sugar.    The  intervals  between  taking  food  should 
be  siuch  as  will  secure  the  largest  amount  of  nutriment  which  can  be  taken 
and  digested  during  the  twenty-four  hours.     In  short,  it  is  far  from  desirable 
to  arrange  any  fixed  system  embracing  details  of  dietetics  to  which  all  patients 
are  expected  to  conform.     The  object  is  to  nourish  the  body  to  the  fullest 
posidble  extent,  and  this  requires  in  every  case  the  co-operation  of  the  phy- 
sician and  patient.     Deficiency  of  appetite,  especially  for  nutritious  articles 
of  diet,  and  weak  or  disordered  digestion,  are  serious  difiiculties  in  the  way 
of  successful  management.     Much  may  be  done  by  persevering  efforts  on 
the  part  of  the  patient,  and  he  should  therefore  be  made  to  understand  the 
object  which  it  is  desired  to  attain. 

A  diet  consisting  largely,  or  even  chiefly,  of  fresh  milk  has  undoubtedly 
proved  sometimes  successful,  and  a  trial  of  it  may  be  advised  when  the  appe- 
tite is  deficient  or  when  other  articles  of  food  occasion  dyspeptic  disorders. 
Ooat's  milk,  mare's  and  ass's  milk,  are  rarely  used  in  this  country.  They 
hare  heretofore  been,  and  are  still  to  some  extent,  in  European  countries 
considered  as  preferable  to  the  milk  of  the  cow.  In  order  to  carry  out 
effectaally  the  ^'  milk  cure,"  as  it  is  sometimes  called,  milk  should  not  only 
constitute  the  chief  article  of  diet,  but  it  should  be  taken  largely. 

Exercise  in  the  open  air — or,  as  I  should  prefer  to  say,  out-of-door  life — is, 
of  all  measures,  the  most  important.     In  1863,*  I  analyzed  the  recorded  his- 
tories of  62  cases  in  which  an  arrest  took  place,  with  a  view  to  the  points  in 
the  treatment  which  were  common  to  all  or  a  greater  or  less  number.     In  20 
of  these  cases  the  arrest  took  place  under  hygienic  measures  without  medi- 
dntl  treatment.     In   these  cases  the   most  important  point  of   agreement 
related  to  change  of  habits  as  regards   exercise  and   out-of-door  life.     In 
respect  to  this  point  there   was  also  an  agreement   in  the  cases  in  which 
medicinal  measures  were  employed.     The  following  extract  from  the  paper 
contains  a  summary  of  the  facts,  with  the  general  conclusions  :  "•  The  most 
striking  and  valuable  of  the  results  of  the  analytical  study  of  these  cases  is 
their  almost  uniform  agreement  as  regards  change  of  habits  with  respect  to 
exercise  and  out-of-door  life  at  the  time  of  the  arrest.     Excluding   7  cases 
in  which  the  arrest  was  attributable  solely  to  self-limitation,  and  2  cases  in 
which  the  facts  with  respect  to  this  point  were  not  noted,  of  the  remaining 
53  cases,  in   all    save  3    the  histories  show  a   greater   or   less  change  of 
habits  to  have  been  made ;  and  in  many  cases  the  change  consisted  in  relin- 
qnishing  sedentary  callings  for  other  pursuits  in  order  to   carry  out  more 
effectaally  the  desired  reformation.     There  are  grounds  for  believing  that  the 
advantage  of  a  change  of  climate  mainly  consists  in  its  being  subsidiary  to  a 
diange  of  habits  as  regards  exercise  and  out-of-door  life." 

Phthisical  patients  should  sleep  in  well-ventilated  rooms.  In  conformity 
with  popular  notions  they  frequently  fear  the  cool  or  cold  air  of  night.  A 
fire  may  be  kept  in  sleeping-rooms  in  the  winter  season,  but  the  windows 
should  be  kept  open.  Dr.  James  Blake  of  San'  Francisco,  California,  has 
reported  several  cases  in  which  most  favorable  results  followed  living  in  the 
open  air  during  the  summer  months,  at  an  elevation  of  from  3000  to  5000 
feet  above  the  sea,  in  the  Coast  Range  of  the  mountains  of  California,  where 
the  temperature  is  very  equable  and  no  rain  falls  for  five  or  six  months.  The 
patients  did  not  even  sleep  in  tents,  but  were  in  the  open  air  during  night 
and  day. 

£xercise  in  the  open  air  should  be  accompanied  by  either  mental  rccrea- 
don  or  occupations  which  interest  the  mind.  It  should,  as  far  as  possible, 
be  incidental  to  pursuits  which  engage  the  attention.  Adopted  simply  as  a 
hygienic  measure,  it  will  rarely  be  persisted  in.     It  is  often  essential,  there- 

1  TroM.  N.  y.  Acad,  of  Med.,  1863. 
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fore,  for  patients  to  make  a  radical  change  in  business,  or,  if  they  be  able  to 
devote  their  time  to  the  restoration  of  health,  hunting,  sporting,  travelling, 
etc.  are  to  be  resorted  to  as  means  of  securing  the  union  of  out-of-door  life 
with  an  agreeable  exercise  of  the  mental  faculties.  Over-exercise  of  the 
muscles  is  to  be  avoided.  Patients  sometimes,  supposing  that  the  benefit 
from  muscular  exercise  is  proportionate  to  its  amount,  carry  it  to  the  extent 
of  producing  a  degree  of  fatigue  and  exhaustion  which  is  injurious.  It  is  not 
from  the  amount  of  physical  exertion,  but  of  out-of-door  life  with  such  exer- 
cise as  is  well  borne,  that  benefit  is  to  be  expected. 

The  body  should  be  protected  against  atmospherical  changes,  the  tempera- 
ture and  functions  of  the  skin  being  maintained  by  warm  clothing.  The 
garments  worn  next  the  surface  should  be  made  of  a  material  which  is  a 
non-conductor  of  heat — namely,  either  wool  or  silk ;  but  a  superfluity  of 
clothing  is  to  be  avoided.  The  object  is  to  provide  adequate  protection  with- 
out an  undue  accumulation  of  heat  and  perspiration.  In  a  cold  or  temperate 
latitude  duritig  the  winter  season  a  waistcoat  of  buckskin  or  chamois  leather, 
worn  during  the  daytime  over  a  light  woollen  or  silk  shirt,  is  to  be  recom- 
mended to  patients  of  either  sex  as  securing  proper  protection  without  the 
inconvenience  of  being  bundled  with  an  overplus  of  garments.  The  feet 
should  be  well  guarded  against  cold  and  wet.  Properly  clothed,  the  patient^ 
if  he  be  strong  enough  to  go  out  of  doors,  should  rarely  be  kept  within  doors 
by  the  stat€  of  the  weather,  but  should  resolutely  keep  up  habits  of  out-of- 
door  life  despite  the  ordinary  changes  of  temperature  and  winds,  remaining 
in  the  house  only  on  inclement  days. 

I  have  frequently  known  the  sponge-bath  to  be  taken  daily  by  tuberculous 
patients  with  apparent  benefit.  It  may  be  safely  tried  and  continued,  pro- 
vided it  be  followed  by  an  agreeable  glow.  The  temperature  of  the  water 
used  should  be  from  G4°  to  68°  F.  It  is  to  be  borne  in  mind,  with  reference 
to  this  measure  as  well  as  exercise  in  the  open  air,  that  the  susceptibility  to 
attacks  of  bronchitis  is  less  the  more  the  exposure,  and  also  that  an  attack 
of  bronchitis  does  not  usually  exert  any  unfavorable  influence  on  the  tuber- 
culous disease.  Many  patients  are  deterred  from  going  out  of  doors  when 
the  weather  seems  unfavorable,  by  needless  apprehension  of  taking  cold. 

The  proportion  of  cases  in  which  an  arrest  of  the  disease  is  apparently 
either  effected  or  promoted  thereby  is  sufficient  to  authorize  the  physician  to 
encourage  patients  strongly  to  employ  the  hygienic  measures  which  have  been 
briefly  considered.  The  influence  of  the  disease  on  the  mind  is  to  induce 
either  an  expectation  of  recovery  without  eflbrt  or  resignation  to  death.  It 
is  important  to  make  patients  understand  that  very  much  depends  on  their 
own  exertions.  One  of  the  difficulties  in  the  way  of  successful  management 
is  a  passive,  patient,  tranquil  frame  of  mind  which  cannot  be  aroused  to  vig- 
orous efibrts.  Persons  endowed  with  resolution,  energy,  and  perseverance, 
other  things  being  ecjual,  arc  more  likely  to  struggle  successfully  with  the 
disease  than  thoy  who  are  deficient  in  these  mental  qualities.  The  measures 
which  have  been  considered,  if  not  successful  in  effecting  an  arrest  of  the  dis- 
ease, tend  to  retard  its  progress  and  render  the  condition  of  patients  most 
comfortable  while  life  lasts. 

Change  of  climate,  as  a  means  of  eff'ecting  a  cure  of  pulmonary  tubercu- 
losis, has  been  a  fruitful  topic  of  discussion.  It  does  not  fall  within  the 
scope  of  this  work  to  enter  into  a  full  discussion  of  this  question.  I  shall 
present  briefly  certain  considerations  in  connection  with  the  question  in  indi- 
vidual cases,  ''Shall  1  try  change  of  climate?  and  if  so  where  shall  I  go?" 

It  may  be  assumed  that  a  change  of  climate  is  frc((uently  useful,  and  it 
a[)pears  sometimes  to  effect  an  arrest  of  the  disease.  The  judgment  of  patients 
or  their  friends  in  the  mutter  is  not  of  much  value,  because  it  is  usually  based 
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on  the  knowledge  of  a  few  cases,  or  perhaps  of  a  single  case,  in  which  bene- 
fit may  or  may  not  have  been  apparently  obtained. 

It  may  be  taken  for  granted  that  there  is  no  specific  influence  in  any  cli- 
mate. It  would  be  therefore  needless  to  inquire  if  there  be  one  particular 
place  on  the  globe  to  be  preferred  above  all  others.  Observation  shows  that 
diflferent  climates  are  suited  to  different  cases.  In  general,  the  advantages 
which  belong  to  climate  pertain  to  altitude,  uniformity,  and  dryness.  As 
regards  the  latter,  while  a  dry  climate  is  generally  preferable,  some  patients 
appear  to  do  best  in  situations  in  which  the  atmosphere  is  warm  and  humid. 
With  respect  to  temperature,  a  uniform,  cold  climate  is  best  for  some  cases, 
and  a  uniform,  warm  climate,  for  other  cases.  Of  late  years  the  custom  has 
been  gaining  ground  of  sending  patients  to  a  cold  latitude,  and  I  have  known 
of  a  number  of  instances  in  which  the  climates  of  Minnesota  and  Colorado 
have  proved  highly  serviceable.  Altitude  is  a  marked  element  in  these  cli- 
mates, as  in  St.  Moritz  and  Davos  in  Switzerland.  On  the  other  hand,  I  have 
known  of  many  instances  in  which  a  change  to  a  warm  climate  has  appeared 
to  accomplish  all  that  could  be  desired.  What  circumstances  are  to  guide 
in  deciding  whether  a  cold  or  a  warm  climate  will  be  likely  to  prove  more 
advantageous?  The  feelings  and  choice  of  the  patient  are  to  have  consid- 
erable weight.  If  when  in  health  more  vigor  and  enjoyment  are  experi- 
enced in  summer  than  in  winter,  a  warm  climate  will  probably  be  better,  and 
if  the  reverse  be  true  a  cold  climate  is  to  be  preferred.  The  condition  of  the 
patient  as  regards  feebleness  is  an  essential  point.  If  so  feeble  as  not  to  be 
Able  to  live  out  of  doors  in  cold  weather,  or  if  the  reaction  from  the  impres- 
sion of  cold  be  slow  and  imperfect,  a  warm  climate  is  more  suitable.  It  is 
rarely  pVoper  to  send  patients  to  a  cold  climate  if  the  disease  be  consider- 
ably advanced,  and,  as  a  rule,  a  cold  climate  is  better  suited  to  men  than  to 
women.  These  remarks  with  respect  to  temperature  will  necessarily  apply 
to  climates  of  which  a  high  altitude  is  a  prominent  feature. 

With  reference  to  the  particular  place  to  be  selected,  it  should  contain 
resources  for  occupation  and  mental  interest.  There  must  be  inducements 
for  out-of-door  life.  I  have  known  patients  accustomed  to  active  habits  to  suf- 
fer intolerably  from  ennui  in  going  to  places  where  the  supposed  excellence 
of  climate  was  the  only  inducement.  It  is  often  better  to  move  from  one 
place  to  another  than  to  remain  stationary ;  as  soon  as  a  place  becomes  tire- 
some it  is  best  to  leave  it.  Travelling  in  foreign  countries  without  any  spe- 
cial regard  for  climate  is  often  the  best  plan,  the  advantage  consisting  in  the 
'nterest  and  inducements  to  out-of-door  exercise  derived  from  a  succession 
of  new  scenes.  A  sea-voyage  in  warm  latitudes  is  generally  useful,  and  if 
patients  be  fond  of  the  sea  a  long  voyage,  if  practicable,  may  be  advised. 
Many  patients  under  my  observation  have  resorted  to  sea-voyages ;  and  I  can 
aflBrm  that  while  in  not  a  few  instances  the  benefit  has  been  marked,  I  have 
never  known  any  harm  to  ensue.  I  have  known  several  instances  in  which 
patients  in  an  advanced  stage  of  the  disease,  the  strength  being  much  reduced, 
have  taken  long  voyages  with  notable  improvement.  A  change  is  often  use- 
ful when  there  is  no  superiority  on  the  score  of  climate,  because  it  is  in  this 
wav  only,  in  certain  cases,  that  relief  from  the  cares  and  anxieties  of  business 
can  be  secured.  As  a  rule,  it  is  desirable  to  avoid  ])laces  which  are  specially 
resorted  to  by  phthisical  patients,  for  the  reason  that  seeing  constantly  exam- 
ples of  the  different  phases  uf  the  disease  is  likely  to  have  an  unfavorable 
moral  effect.  On  this  score  sanitaria  for  phthisical  patients  are  open  to  objec- 
tion. Well-managed  sanitaria,  however,  may  have  advantages  relating  to  the 
systematic  employment  of  regiminal  measures,  to  diet.  etc. 

The  habits  and  tastes  of  the  patients  are  to  be  considered.  Persons  who  are 
dependent  on  the  associations  and  comforts  of  home  and  friends  for  their  hap- 
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piness  will  not  be  likely  to  be  benefited  by  being  sent  away,  especially  if  alone 
and  among  strangers.  The  stage  of  the  disease  and  the  rapidity  of  its' progress 
are  points  of  great  importance.  It  is  cruelty  to  send  to  a  distance  patients 
who  are  in  a  condition  admitting  of  but  little  prospect  of  improvement,  and 
who  will  probably  not  live  to  return.  The  symptoms  and  the  amount  of 
damage  which  the  lungs  have  sustained,  as  determined  by  physical  signs,  are 
to  be  taken  into  account  before  deciding  with  regard  to  change  of  climate; 
and  if  a  change  be  made  and  prove  effectual,  it  becomes  an  important  ques- 
tion whether,  if  practicable,  the  change  shall  not  be  permanent.  The  safest 
course,  undoubtedly,  is  to  take  uj)  a  residence  in  a  climate  in  which  the  dis- 
ease is  less  liable  to  be  reproduced  than  in  the  climate  in  which  it  has  been 
already  developed.  Finally,  in  forming  an  opinion  of  the  importance  of  change 
of  climate  it  is  to  be  considered  that  the  progress  of  the  disease  will  be  unfa- 
vorable in  a  large  proportion  of  cases,  whatever  may  be  the  change  or  changes 
made.  An  arrest  of  the  disease  is  not  to  be  expected,  save  in  a  minority  of 
cases.  The  fact  that  of  the  persons  who  make  trial  of  change  of  climate 
the  number  who  are  not  apparently  benefited  greatly  exceeds  the  number 
who  find  this  measure  either  successful  or  beneficial  should  not  discourage 
resorting  to  the  measure  so  long  as  in  a  small  proportion  of  cases  it  proves 
effective.  Another  consideration  is  to  be  added — namely,  a  change  of  climate 
not  infrequently  appears  to  retard  the  progress  of  the  disease,  rendering  the 
patient  more  comfortable  and  prolonging  life,  although  an  arrest  of  the  disease 
be  not  effected. 

In  my  series  of  clinical  studies  relating  to  phthisis*  I  endeavored  to 
deduce  some  conclusions  from  the  cases  in  which  change  of  climate 
entered  into  the  histories.  In  74  cases  this  was  an  important,  and  in  some 
instances  the  chief,  measure  of  treatment.  Of  these  74  cases,  in  9  the  disease 
ended  in  recovery,  and  in  13  it  became  non-progressive.  The  proportion  of 
22  out  of  74  cases  is  large  enough  to  warrant  the  conclusion  that  a  salutary 
influence  was  due  to  climate.  Moreover,  studying  the  histories  closely,  it 
appeared  that  in  34  additional  cases  there  was  evidence  of  improvement,  leav- 
ing only  1 1  cases  in  which  no  benefit  followed  the  change  of  climate.  While 
self-limitation  doubtless  played  an  important  part,  it  cannot  account  for  these 
results  to  the  exclusion  of  climatic  influence. 

The  results  relate  to  different  climates  collectively.  A  great  number  of 
places  were  resorted  to  by  different  patients — Minnesota,  Colorado,  California, 
New  Mexico,  the  Southern  States  of  the  Union,  Nice,  Mentone,  Kgypt,  South 
America,  etc.  My  cases  were  insufficient  to  determine  the  comparative  value 
of  different  climates.  In  undertaking  to  do  this  we  have  to  deal  with  a  com- 
plex problem.  A  fair  comparison  would  require  the  histories  of  a  considerable- 
number  of  patients  in  each  one  of  the  various  resorts  embraced  within  the 
range  of  inquiry.  There  must  at  least  be  an  approach  to  uniformity  in  all  the 
cases  as  regards  the  stage  of  the  disease,  the  extent  of  the  local  affection,  and 
other  circumstances.  No  single  observer  can  accumulate  data  sufficient  for 
such  an  undertaking.  It  would,  however,  be  fair  to  take  the  results  of  all 
climates  as  a  standard  for  reference,  and  bring  into  comparison  the  results  of 
the  analytical  study  of  a  considerable  number  of  cases  observed  at  any  one  or 
:i  greater  or  less  number  of  the  different  places  of  resort.  This  might  be  done 
by  observers  residing  in  these  different  places.  In  this  way  very  valuable 
data  could  be  obtained  forjudging  of  the  comparative  advantages  of  different 
climates.  The  value  of  such  data  would  be  incomparably  greater  than  any 
theoretical  opinions  in  regard  to  altitude,  dryness  of  the  atmosphere,  temper- 
ature, the  presence  of  ozone,  pine-woods'  exhalations,  etc.  If,  in  addition  to 
comparing  results  in  particular  places  with  those  of  different  climates  collect- 

»  Op.  cU. 


TREATMENT.  127 

ivelv.  a  comparison  were  to  be  made  with  the  proportion  of  cases  in  which  there 
is  either  recovery  or  cessation  of  progress  without  change  of  climate,  it  would 
be  practicable  to  estimate,  with  some  approximation  to  accuracy,  climatic 
influences  disconnected  from  the  accessory  circumstances,  prominent  among 
which  is  self-limitation.  Single  examples  of  recovery,  however  remarkable, 
are  entitled  to  little  weight  as  evidence  of  the  curative  effect  either  of  climate 
i»r  of  any  particular  measure  of  treatment.  In  some  of  the  most  striking  of 
the  instances  which  have  fallen  under  my  observation  the  recovery  took  place 
vithoat  change  of  climate  and  without  any  important  medication. 

Id  conclusion,  while  it  must  be  a  great  relief  to  physicians  to  have  formed 
coDTictions  which  prompt  a  ready  and  positive  answer  to  the  question  so 
often  asked,  *'  What  part  of  the  world  is  best  suited  for  phthisical  cases  ?'* 
it  will  be  long  before  such  convictions  can  have  as  a  basis  adequate  numerical 
facts.  Meanwhile,  they  whose  minds  are  not  committed  to  a  belief  in  the 
mperiority  of  a  particular  climate  over  all  other  climates  must  exercise  judg- 
ment according  to  circumstances  in  individual  cases  as  regards,  first,  the  pro- 
prietT  of  a  change ;  second,  the  climate  to  be  selected ;  and  third,  whether 
or  not  a  change  should  be  permanent. 

As  coming  within  the  scope  of  hygienic  management,  marriage  may  be 
referred  to.  Physicians  are  sometimes  consulted  respecting  the  propriety 
of  fulfilling  a  marriage  engagement  when  one  of  the  parties  is  affected  with 
phthisis.  My  clinical  studies  (o/>.  cif.)  go  to  show  that  the  effect  of  mar- 
riage on  a  phthisical  patient,  irrespective  of  pregnancy,  is  not  unfavorable — 
iconcIuHion  perhaps  at  variance  with  the  opinion  generally  held.  Regarded 
from  a  purely  medical  standpoint,  the  objections  relate  to  the  unfavorable 
influence  of  pregnancy  if  the  wife  be  affected,  the  risk  of  phthisical  offspring, 
and  the  possible  communication  of  the  disease  from  the  husband  to  the  wife 
and  rice  versti.  The  physician  should  st«te  these  objections.  Whether,  regarded 
from  other  points  of  view,  they  should  prevent  marriage  in  particular  cases  is 
not  a  question  for  him  to  decide.  My  experience  is  that,  whatever  advice  be 
given,  the  sentiments  determine  the  action  in  these  cases. 

Passing  to  consider  remedies  which  enter  into  the  management,  I  place 
nnder  this  head  alcohol,  without  discussing  the  question  whether  it  be  prop- 
eriy  so  regarded,  or  whether,  as  was  claimed  by  Todd,  it  be  alimentary  rather 
ih^n  medicinal.  Clinical  experience  shows  that  in  a  certain  proportion  of 
eaues  alcohol  has  a  salutary  effect.  In  some  cases  this  effect  is  marked ;  in 
other  cases  alcoholics  in  any  form  are  not  well  tolerated,  and  if  their  use  be 
persisted  in  they  may  prove  hurtful.  If  the  immediate  effect  be  that  of  a 
cordial — that  is,  if  they  produce  a  sense  of  comfort ;  if  they  be  followed  by  a 
feeling  of  increased  strength  and  a  greater  disposition  to  exercise  ;  and  if  they 
do  not  excite  the  circulation  or  nervous  system, — benefit  may  be  expected 
from  their  use.  Per  contra^  if  their  immediate  effect  be  discomfort ;  if  they 
be  followed  by  a  feeling  of  increased  weakness  and  less  disposition  to  exer- 
cise; and  if  tney  excite  the  circulation  or  nervous  system, — they  will  not  do 
good,  and  they  may  do  harm. 

As  regards  quantity,  they  may  be  given  as  freely  as  they  can  be  taken 
without  discomfort,  without  a  sense  of  weakness  or  indisposition  to  exertion, 
and  without  excitation  of  the  circulation  or  nervous  system.  The  limitation 
in  qnantity  is  to  be  determined  by  the  same  circumstances  which  indicate 
their  use,  or,  in  other  words,  by  their  immediate  effect.  And,  guided  by  these 
circa mstances,  it  will  be  found  that  some  patients  will  tolerate  a  large,  some 
a  moderate,  and  some  only  a  small  quantity.  Phthisis  is  one  of  the  diseases 
which  in  certain  cases  induce  a  remarkable  tolerance  of  alcohol.  Some 
padents  who  cannot  take,  without  excitation,  alcohol  in  any  form  in  consid- 
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erable  doses,  are  able  to  take  it  without  this  effect,  and  with  benefit,  in  a  very 
small  quantity  repeated  after  short  intervals. 

The  form  to  be  used  is  another  practical  point  of  inquiry.  Whatever  be  the 
form  used,  I  believe  the  remedial  principle  to  be  alcohol.  But  no  one  form 
is  equally  applicable  to  all  cases.  Some  patients  are  benefited  especially  by 
spirits,  some  by  wine,  and  some  by  malt  liquors.  The  selection  of  the  fom 
to  be  used  in  individual  cases  must  be  decided  by  the  preference  of  the 
patient  and  experimental  trials.  As  a  rule,  food  should  be  taken  with 
alcoholics. 

The  extracts  of  malt  now  in  vogue  cannot  be  regarded  as  substitutes  for 
alcoholics,  and  it  seems  absurd  to  attribute  to  them  anything  beyond  a  cer- 
tain amount  of  alimentary  value. 

With  regard  to  cod-liver  oil,  wkhout  discussing  the  propriety  of  classing 
it  among  remedies,  I  proceed  to  state  the  practical  points  connected  with  its  ^ 
employment  in  cases  of  phthisis.     All  clinical  observers  unite  in  accordingly 
to  it  more  or  less  value.     Its  usefulness  in  a  certain  proportion  of  cases  cai^ 
hardly  be  doubted.     Of  the  cases  of  arrested  or  non-progressive  phthisis  whicl> 
I  have  analyzed,  in  several  the  treatment  consisted  exclusively  in  the  use  or* 
cod-liver  oil  and  hygienic  measures.     How  much  importance  is  to  be  attache^^ 
to  an  intrinsic  tendency  to  recovery  and  how  much  to  hygiene  in  tliese  cases 
cannot  be  determined,  but  an  examination  of  the  circumstances  belonging  to 
the  individual  histories  goes  to  show  that  a  certain  amount  of  salutary  influ- 
ciice  belongs  to  the  oil.     Practically,  the  question  of  the  use  or  non-use  of 
the  oil  relates  to  individual  cases.     Clinical  observation  shows  that  it  is  noi 
useful  in  all  cases.     I  shall  give,  briefly,  the  rules  which  my  own  experience 
has  led  me  to  adopt  respecting  its  use  and  non-use. 

If  it  be  taken  without  great  repugnance,  if  it  do  not  impair  the  appetite 
or  digestion,  or  occasion  derangement  of  the  bowels,  it  may  be  expected  to  do 
good.  If  it  produce  any  of  the  effects  just  named,  its  propriety  is  (|uestion- 
able.  It  is  best  to  begin  with  a  small  quantity  and  increase  to  the  maximum 
quantity,  which  is  from  half  an  ounce  to  an  ounce  three  times  daily,  taken  near 
the  time  of  meals,  either  before  or  after,  as  choice  or  experience  may  dictate. 
It  is  generally  best  tolerated  after  meals.  Of  the  different  oils,  some  patients 
uolerate  best  the  pale  and  others  the  brown  variety.  I  have  repeatedly  known 
patients  to  take  by  preference  the  crude  oil  obt^iined  at  fish-markets.  If  the 
pure  oil  be  not  v^^ell  tolerated,  some  one  of  the  preparations  containing  lime 
or  other  ingredients  to  divest  it  of  its  repulsiveness  may  be  substituted.  Of 
course,  in  a  given  volume  of  the  latter  patients  get  a  quantity  of  oil  dimin- 
ished by  the  bulk  of  the  added  material.  Observations  made  by  Dr.  A.  H. 
Smith  and  other  members  of  a  committee  of  the  New  York  Therapeutical 
Society  show  that  the  addition  of  fifteen  minims  of  ether  to  each  half  ounce 
of  oil  enables  patients  to  take  this  remedy  when,  without  the  addition  of  the 
ether,  it  disagrees.  The  ether  may  sometimes  be  given  with  advantage  half 
an  hour  after  the  oil  has  been  taken.*  Caoutchouc  dissolved  in  the  spirits  of 
turpentine  and  prepared  as  a  confection,  has  been  largely  used  by  Dr.  T.  R. 
Varick,  instead  of  the  cod-liver  oil,  with  apparent  benefit.'  Glycerin  has 
been  thought  to  be  useful  as  a  carbonaceous  medical  food. 

Arsenic  is  supposed  by  some  to  exert  a  certain  influence  on  phthisis.  The 
testimony  based  on  clinical  experience  by  different  observers  is  discrepant. 
It  is  a  fair  conclusion  from  this  fact  that  the  remedy  is  sometimes  useful  and 
sometimes  without  any  appreciable  utility.  My  own  experience  leads  to  this 
conclusion.  In  a  certain  proportion  of  cases  it  appears  to  be  useful.  In  order 
to  secure  benefit  from  it  the  remedy  should  be  given  in  small  doses — one  or 

*  Vide  N.  Y.  Med.  Jonrn.,  March,  1879. 
^  Vido  y.  Y.  Mai.  Record,  Nov.  1,  1873. 
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two  minims  of  Fowler's  solution — repeated  three  or  four  times  daily.  The 
doses  should  not  be  increased.  The  remedy  in  small  doses  may  be  continued 
for  I  long  period,  but  if  the  dose  be  increased  its  toxical  effects  are  liable  to 
occur  and  its  discontinuance  becomes  necessary.  This  is  an  essential  point  in 
the  use  of  this  remedy  in  cases  of  phthisis. 

•  The  hypophosphites  have  been  much  used  in  the  treatment  of  phthisis 
within  the  last  ten  years,  and  as  regards  their  utility  there  is  the  same  dis- 
crepancy of  testimony  as  with  respect  to  arsenic.  The  same  conclusion  may 
be  drawn  from  this  fact  as  in  the  instance  of  arsenic.  They  are  useful  in  a 
certain  proportion  of  cases.  Arsenic  and  the  hypophosphites  may  be  given 
Id  combination. 

The  bichloride  of  mercury  is  another  remedy  which,  like  the  two  foregoing 
remedies,  is  considered  by  some  observers  to  have  a  curative  influence.  It 
ij  possible  that  whatever  efficacy  pertains  to  arsenic,  phosphorus,  and  mercury 
is  due  to  a  direct  effect  upon  the  parasite  ;  that  is,  they  act  as  parasiticides. 
This  remark  will  perhaps  also  apply  to  alcohol.  It  is,  however,  a  more 
probable  supposition  that  these  remedies  modify  favorably,  in  some  manner, 
the  conditions  on  which  depends  the  existence  of  the  parasite.  Arsenic  is  not 
destructive  to  the  bacillus  tuberculosis  out  of  the  body.* 

Sit  is  impossible  to  enumerate  the  remedies  that  have  been  prescribed,  and 
^  apparent  benefit,  in  the  treatment  of  pulmonary  phthisis.     At  present 
the  one  which  is  most  widely  employed  and  inspires  the  greatest  confidence 
is  undoubtedly  creosote.     Favorable  results  from  the  continued  use  of  this 
drug  are  published  in  all  quarters  of  the  globe.     Its  effects  are  manifested 
in  the  coarse  of  from  one  to  two  weeks  by  diminished  cough  and  expectora- 
tion, increased  strength  and  weight,  improved   appetite,   and    cessation    or 
diminution  of  night-sweats.     Bouchard  in  a  recent  communication^  states 
that  he  has  frequently  observed  patients  to  increase  in  weight  to  the  extent 
of  from  thirty  to  forty  pounds  after  being  placed  upon  the  use  of  creosote, 
and  that  55  per  cent,  of  his  cases  have  derived  benefit  from  the  drug.    With- 
out entering  into  further  details,  it  must  suffice  here  to  state  that  there  is  a 
general  consensus  of  opinion  in  favor  of  the  employment  of  creosote  in  the 
treatment  of  pulmonary  phthisis.     The  drug  has  been  administered  in  every 
conceiTable  way — by  the  mouth,  by  hypodermic  injection,  by  rectal  injection, 
by  inunction,  by  inhalation,  and  finally,  mingled  with  olive  oil,  it  has  been 
iojected  directly  into  the  trachea  and  bronchi.     Enormous  doses  have  been 
given  by  the  mouth,  but  it  is  doubtful  whether  these  ''  creosotic  orgies,"  as 
they  are  styled  by  Daremberg,  are  justifiable.     Sommerbrodt,  whose  experi- 
ence  with   creosote  extends  over  many  years,  obtains  the  best  results  with 
moderate  doses.     It  is  doubtful  whether  it  is  ever  necessary  to  exceed  15  or 
20  drops  pro  i^te,  although  it  may  be  given  in  much  larger  amounts,  provided 
m  toleration  for  the  drug  be  gradually  established.    Thus,  for  example,  Edwin 
E.  Graham  of  Philadelphia  has  administered  as  much  as  72  drops  thrice  daily. 
A  good  vehicle  for  the  drug  is  milk,  but  it  may  be  prescribed  in  pill,  capsule, 
or  alcoholic  solution.     The  following  are  well-known  formulae,  the  dose  men- 
tioned being  the  minimum : 

B.  Creosot.,  "ixl; 

Tinct.  gentian.,  ,^ss ; 

Spirit,  rect.,  .?iss ; 

Vin  Tokay,  ad  Jvj. — M. 

S.  One  teaspoonful  in  a  glass  of  water  three  times  a  day. 

^  Vide  VerhandluTigen  des  Vereinsfur  innere  Medicin  zu  Berlin,  1884. 
*  Vide  Daremberg,  Traitement  de  la  Phihme  Pulmonairej  1892. 
9 


130  PULMONARY  PHTHISIS, 

R.  Creosot.,  n^xxx; 

Tinct.  aroniat.,  33  ; 

^ther  acet.,  33  ; 

Syr.  simp.,  J^ss ; 

Aq.  destillat.,  q.  s.  ad  gvi. — M. 

S.  One  teaspoonful  in  half  a  glass  of  water  three  times  a  day. 

B.  Creosot.,  38s ; 

Tinct.  gentian.,  gj. — M. 

S.  3  to  30  drops  three  times  a  day. 

If  used  hypodermically,  a  drachm  to  a  drachm  and  a  half  of  a  10  per  cent, 
solution  of  creosote  in  the  oil  of  sweet  almonds  may  be  employed.  For 
inhalation  the  following  formula  is  recommended : 

R. 


Creosot., 

gtt.  X ; 

Spirit,  chloroformi, 

gtt.  x; 

Alcohol., 

gtt.  XX.— M. 

Guaiacol,  which  is  the  chief  therapeutic  ingredient  of  creosote,  has  been 
largely  employed  of  lat«  instead  of  the  latter.  It  may  be  given  by  the 
mouth,  in  pill,  or  subcutaneously,  dissolved  in  olive  oil.  The  dose  is  prac- 
tically identical  with  that  of  creosote,  in  which  it  sometimes  exists  to  the 
amount  of  90  per  cent. 

Walzer  of  Aix-la-Chapelle  has  recently  treated  a  number  of  cases  with 
benzoyl-guaiacol,  which  is  a  crystalline  combination  of  benzoic  acid  and 
guaiacol.  It  is  insoluble  in  water  and  other  ordinary  vehicles,  but,  being 
free  from  unpleasant  taste,  may  be  givetf  with  powdered  sugar  to  which  has 
been  added  a  little  oil  of  peppermint.  In  the  stomach  and  small  intestine  it 
splits  up  into  guaiacol  and  benzoic  acid.  Walzer  reports  improvement  in  a 
number  of  cases  treated  with  this  drug,  and  it  may  be  resorted  to  with  a 
certain  degree  of  confidence  when  creosote  and  guaiacol  are  not  well 
borne. — H.] 

All  remedies  which  improve  appetite,  digestion,  assimilation,  and  nutrition 
are  in  a  greater  or  less  degree  useful.  Hence  quinia,  salicin,  strychnia  or 
nux  vomica,  the  bitter  tinctures  or  infusions,  and  the  mineral  acids  meet 
indications  in  cases  of  this  disease.  The  chalybeate  tonics  are  not  without 
utility.  That  they  favor  the  occurrence  of  haemoptysis  is  an  opinion  not 
well  grounded,  and  had  they  this  effect  it  might  be  evidence  for  rather. than 
against  their  utility. 

Certain  pulmonary  symptoms  claim  attention.  Expectorant  remedies,  as  a 
rule,  are  not  called  for.  They  diminish  appetite,  occasion  nausea,  and  disturb 
digestion.  But  remedies  to  allay  superfluous  cough — that  is,  cough  not 
required  for  expectoration — are  useful.  For  this  end  the  succedanea  of 
opium — namely,  hyoscyamus,  conium,  belladonna,  hashish,  chlorodyne,  and 
hydrocyanic  acid — may  be  prescribed,  but  if  these  prove  inefficient,  opium  in 
some  form  is  required.  The  paregoric  elixir  will  often  suffice.  Patients 
should  be  instructed  not  to  yield  to  the  disposition  to  cough,  but  to  resist  it 
whenever  it  is  not  effective.  The  habit  of  coughing  unnecessarily  is,  in  a 
great  measure,  under  voluntary  control.  Soothing  inhalations  are  sometimes 
useful  in  allaying  the  irritation  which  excites  cough.  The  vapor  of  water  or 
spray  impregnated  with  conium  or  opium  may  be  inhaled.  I  have  known  th© 
vapor  of  chloric  ether  to  be  highly  useful  as  a  palliative.  All  irritating 
inhalations  are  hurtful.    The  oxalate  of  cerium,  in  doses  of  from  5  to  10  gra. 
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three  times  daily,  has  been  employed  with  much  success  as  a  cough-palliative. 
Its  effect  upon  the  stomach  is  that  of  a  tonic* 

With  reference  to  the  injection  of  tuberculous  cavities  with  a  solution  of 
the  nitrate  of  silver  or  other   medicated   liquids  through  the  larynx   and 
tnchea,  it  is  sufficient  to  say  that,  aside  from  the  difficulty  of  the  operation 
and  the  impossibility  of  limiting  the  application  of  the  injected  liquid  to  cav- 
ities, a  palliative  effect  is  all  that  can  be  expected  from  this  measure  were  it 
never  so  successfully  executed.    This  statement  applies  to  the  injection  of  cav- 
itie?}  after  making  an  opening  into  them  through  the  chest-wall.    Prof.  Pepper  . 
has  reported  12  cases  in  which  two  hundred  and  ten  injections  into  cavities/ 
were  made,  the  objects  being  disinfection  of  the  cavities  and  the  promotion* 
of  cicatrization.     In  no  instance  was  harm  done,  and  the  apparent  results  in 
leveral  instances  were  beneficial.* 

Certain  complications  furnish  indications  for  treatment.  Attacks  of  dry, 
circumscribed  pleurisy  call  for  mild  revulsive  and  soothing  applications,  such 
IS  sinapisms,  liniments,  or  the  belladonna  plaster.  Local  bleeding  by  leeches 
or  cups  is  never  required.  The  pain  incidental  to  these  attacks  generally 
pisses  off  in  a  few  days  at  farthest.  The  treatment  of  coexisting  laryngitis 
wiU  be  considered  in  Chapter  XII.  Diarrhoea  dependent  on  tuberculous 
eDteritis  is  to  be  kept  in  check  by  astringents  and  opiates,  the  latter  being 
owdwith  as  much  reserve  as  is  consistent  with  the  object  to  be  attained. 
Chronic  peritonitis  claims  only  palliative  measures. 

In  the  progress  of  the  disease  symptoms  other  than  those  relating  to  the 
eliest  require  palliative  measures.  The  night-perspirations  are  frequently 
iwurce  of  great  discomfort.  The  mineral  acids,  especially  the  dilute  sul- 
phuric acid  and  gallic  or  tannic  acid,  frequently  afford  relief.  The  external 
application  of  an  astringent,  such  as  alum  dissolved  in  spirit,  is  sometimes 
elfective.  Belladonna  or  atropia  is  an  effective  remedy.  [Still  more  certain 
in  their  effect  are  picrotoxin  and  agaricin.  The  former  may  be  given  in  pill 
io  doses  of  from  ^  to  ^  of  a  grain  at  bed-time,  and  if  this  does  not  suffice, 
the  pill  may  be  repeated  once  or  twice  during  the  twenty-four  hours.  Agar- 
icin is  equally  effective  in  doses  of  J^^  of  a  grain  thrice  daily.  Camphoric 
arid  is  al.so  a  valuable  remedy  for  tne  suppression  of  night-sweating,  and 
Bay  be  given  in  doses  of  from  15  to  30  grains  in  aqueous  or  alcoholic  solu- 
tioD.— H.]     Dyspnoea  may  be  mitigated  by  ethereal  preparations. 

Paroxysms  or  exacerbations  of  fever  are  sometimes,  in  a  measure,  con- 
trolled by  full  doBes  of  quinia.  If  the  temperature  be  high  this  remedy  is 
ndicated  as  an  antipyretic.  If  quinia  be  not  well  tolerated  or  if  it  prove 
iseiScacious,  antipjrine  may  be  substituted.  Sponging  of  the  body  may  be 
resorted  to  in  order  to  reduce  a  high  temperature. 

A  comparison  of  the  measures  of  management  now  generally  pursued  in 

this  disease  with  the  measures  in  vogue  half  a  century  ago  shows  a  complete 

and  radical  change.      Formerly,  general  and  local  bloodletting,  cathartics, 

cnetics,  mercurials,  counter-irritation,  low  diet,  and  confinement  within  doors 

were  sanctioned  by  teachers  and  writers,  and  entered  more  or  less  into  the 

trettment  usually  adopted.     At  the  present  time  the  measures  which  are 

BOfft  approved  are,  in  all  points,  the  reverse.     The  latter  are  based  on  more 

correct  pathological  views  and  the  results  of  clinical  observation.     It  is  not 

lareasonable  to  hope  that  at  some  future  time  a  remedy  or  remedies  may  be 

discovered  capable  of  exerting  a  special  influence  over  the  disease,  but  in  the 

■eao  time  reliance  is  to  be  placed  on  an  early  diagnosis,  the  employment  of 

remedies  whicb,  directly  or  indirectly,  may  exert,  to  a  greater  or  less  extent, 

a  alntarj  influence,  and,  above  all,  on  the  hygienic  measures  which  tend  to 

*  Vide  JuHcle  by  Dr.  Robert  Cheesman,  in  the  -V.  Y.  Med.  Record,  June  12,  1880. 

*  TVtifM.  Amer.  Med.  Assoc,  1880,  p.  239. 
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invigorate  and  strengthen  the  system.  The  hygienic  measures  just  referred 
to  are  to  he  enjoined  with  a  view  to  the  prevention  of  pulmonary  phthisii. 
These  measures  are  operative  by  affecting  the  conditions  on  which  depeodi 
the  tuberculous  predisposition  or  diathesis.  Prophylaxis  is,  of  course,  com- 
plete if  the  introduction  of  the  infecting  parasite  can  be  prevented.  As  t 
measure  for  prevention  a  residence  is  desirable  where  there  are  few  or  no 
cases  of  phthisis.  This  effective  precaution,  however,  is  generally  impracti- 
cable. Exposure  to  the  infection  should  be  restricted  as  far  as  practicable. 
Healthy  persons  should  not  occupy  the  same  bed,  and,  except  when  required 
by  the  dictates  of  humanity,  the  same  room  at  night,  with  tuberculous 
patients.  Free  ventilation  of  rooms  occupied  by  patients  should  be  enjoined. 
The  sputa  should  be  disinfected  by  carbolic  acid  or  some  other  efficient  agent 
The  flesh  and  milk  of  tuberculous  cows  have  been  shown  to  be  capable  of 
producing  the  disease;    hence  danger  in  this  direction  is  to  be  avoided. 

[Specific  Treatment. — At  the  Tenth  International  Medical  Congress,  held 
at  IkTlin  in  1890,  Koch  announced  that  he  had  discovered  a  substance  capa- 
ble of  arresting  the  development  of  the  bacillus  tuberculosis  in  the  bodies 
of  animals.  A  few  months  later,  the  eagerly-expected  remedy — the  so-called 
lymph  or  tuberculin — was  purchasable,  and,  the  supply  being  naturally  lim- 
ited, the  individuals  who  were  so  fortunate  as  to  obtain  the  first  samples 
con«rratulated  themselves  upon  their  commercial  enterprise. 

The  substance  was  used  in  all  the  principal  hospitals  in  this  country,  and 
it  is  now  used  in  none.     Nothing  need  be  added  to  show  the  completeness  of 
its  failure  to  fulfil  the  expectations  aroused  by  its  announcement.     If  tuber- 
culin  were  innocuous,  it  would  doubtless  still  be  employed,  for  there  are 
many  who  still  believe  that  it  exerts  a  beneficial  effect  upon  the  course  of 
tuberculosis,  whether  of  luiigs,  joints,  or  skin.     Unfortunately,  however,  it»       ' 
use  is  attended  with  danger.     When  administered  in  the  manner  and  dose 
recommended  by  its  discH)vcrer,  it  is  followed  in  four  or  five  hours  by  violet*^ 
febrile  reaction,  the  rectal  temperature  sometimes  rising  to  105**  F.  or  moT*^ 
accompanied  with  vomiting,  a  sense  of  thoracic  oppression,  pains  in  the  be^** 
and  limbs,  and  delirium.     On  account  of  these  and  similar  alarming  syn^P! 
tonis.  patients  who  had  eagerly  demanded  a  trial  of  the  remedy  have  refu^^ 
to  submit  to  its  repetition. 

Notwithstanding   its   manifest  dangers,  jdiysicians  would  be  justified     J. 
urging  their  patients  to  submit  to  a  thorough  trial  of  tuberculin  if  it  cot^^ 
be  .*<howii  that  its  effect  upon  the  local  lesions  is  beneficial.     Unfortunatel^' 
the  reverse  is  the  (•a.<e.     Examinations  by  Virehow  of  the  bodies  of  thcF^^ 
who    had    died    while   undergoing    a    cour.<e    of   treatment    with   tubercul^^ 
revealed  recent  acute  inflammation   in   the  neighborhood  of  old  tubercul^^ 
foci  and  an  irruption  of  miliary  granulations  in  the  viscera  and  serous  mei^' 
braues.     This  report  gave  tuberculin  its  death-blow  so  far  as  its  employme*^ 
as  a  remedy  for  tuberculosis  is  concerned.     It  is  now  exclusively  employ^^ 
by  veterinary  surgeons  as  a   test  of  tht^  presence  of  tuberculosis  in  cattl^' 
For  this  purpose  it  is  of  great  practical  value,  since  the  febrile  reaction  an^ 
other  syni])tonis  above  mentioned  do  not  make  their  appearance  unless  tb^ 
animal   to   wliieh   tuberculin  is  administered   is  tuberculous. 

The  prin(M]»le  upon  whi<h  thr  treatment  of  pulmonary  phthisis  with  tuber- 
culin is  based  is  undoubteilly  correct.  It  is  that  pathogenic  organisms  secret^ 
— or,  rather,  pru<lucc — substances  •  antitoxines)  inimical  to  their  own  growth 
and  develo])nieiit.  This  is  universally  rec<»gnized  by  experimental  patholo- 
gists, and  they  are  now  searching  for  a  su}>stance,  a  modified  form  of  tuber- 
culin, containing  the  supposed  curative  virtues  of  the  latter  and  free  from 
its  undoubted  poi.sonous  properties.      It  is  too  early  to  speak  positively  con- 


FIBROID  PHTHISIS.  133 

eerning  any  of  these  substances.  Suffice  it  to  say  that  the  best-known  and 
most  promising  modifications  of  tuberculin  are  those  of  Hunter  of  England, 
Bebs  of  Germany,  and  Trudeau  of  the  United  States.  The  first  named 
endeavors  to  free  Koch*s  tuberculin  of  its  toxic  properties  by  dialysis ;  the 
second  endeavors  to  accomplish  the  same  object  by  precipitation  with  platinic 
cWoride;  while  Trudeau  has  obtained  excellent  curative  results  in  animals 
with  i«)luble  products  contained  in  filtered  culture-media. 

The  writer  has  employed  Klebs'  '•  tuberculocidin  ''  at  the  Home  for  Con- 
sumptives at  Chestnut  Hill,  Philadelphia,  and  can  testify  to  its  being  abso- 
lutely innocuous  and  probably  beneficial.  He  has  also  seen  some  of  the 
inimals  experimented  upon  by  Trudeau,  and  is  convinced  that  his  claim  that 
"experimental  tuberculosis  iii  the  rabbit's  eye  can  be  cured  by  injections  of 
the  filtered  culture-medium"  is  fully  warranted. 

The  reports  from  these  and  other  experimenters  serve  to  keep  alive  the 
hope  that  a  specific  for  tuberculosis  in  man  will  yet  be  discovered. — H.] 


CHAPTER    VIII. 

FIBROID  PHTHISIS.— ACUTE   MILIARY   TUBERCULOSIS- 
GENERAL  TUBERCULOSIS. 

Fibroid  Phthisis. . 

THERE  is  no  sharp  line  of  demarcation  between  fibroid  phthisis  and  other 
fonns  of  chronic  pulmonary  phthisis  from  a  pathological  point  of  view ; 
kt  in  its  typical  manifestations,  regarded  from  a  clinical  standpoint,  it  pre- 
Mts  peculiarities  sufficient  to  warrant  separate  consideration.     In  such  typi- 
ol  cases  the  lung  is  shrunken  in  size,  with  a  corresponding  retraction  of  the 
cftegt-wail  and  often  a  lateral  deviation  of  the  spine.    The  external  appearances 
ire  like  those  which  follow  chronic  pleurisy.    The  pleura  is  much  thickened  by 
tfce  development  of  firm  connective  tissue,  and  the  pleural  surfaces  are  adhe- 
fOTt.   In  the  substance  of  the  lung  there  are  firm,  dense  bands  and  masses  or 
Bodnles  of  fibroid  tissue,  frequently  deeply  pigmented.    Cheesy  and  calcareous 
misses  are  often  lodged  in  the  black  or  grayish  indurated  tissue.     There  are, 
I  a  rule,  abundant  and  extensive  bronchiectiises.     Ulcerative  cavities  may 
abo  be  present.    One  lung  is  usually  in  a  more  advanced  stage  of  the  disease 
tluD  the  other.     Usually,  tuberculous  granula  are  evident  to  the  naked  eye. 
The  microscope  shows  the  presence  of  tubercles,  often  of  the  most  exquisito 
pant-celled  type,  in  the  lung.     These  undergo  the  fibroid  metamorphosis  to 
which  reference  has  already  been  made.     They  are  frequently  situated  in  tho 
IhukIs  of  fibrous  tissue.     Tubercles  with  cheesy  centres  are  also  usually  pres- 
ent   Some  of  the  larger  fibroid  masses  may  present  the  tubercular  tissue  in 
a  diffused  form.     In  addition  to  the  tubercles  there  is  chronic  inflammation 
•f  the  interstitial  tissue  of  the  lung.     The  alveolar  septa,  the  interlobular, 
•nd  the  peribronchial  connective  tissue  become  increased  in  amount.    The  air- 
€«Ds  and  bronchi  are  compressed,  and  many  of  them  obliterated.     The  new 
eoftoective  tissue  may  be  rich  in  lymphoid  cells,  or  the  cells  may  be  few  in 
nmber  and  spindle-shaped.     According  to  the  amount  of  caseous  or  tuber- 
enloiis  pneumonitis  present  there  exist  all  stages  of  transition  between  typical 
fbroid  phthisis  and  the  ordinary  form  of  pulmonary  phthisis. 
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The  names  chronic  interstitial  pneumonitis  and  cirrhosis  of  the  lung  f  C 
rigan)  have  also  been  applied  to  this  form  of  phthisis.  The  majority  of 
cases  of  so-called  fibroid  phthisis  are  tuberculous,  as  has  been  described ; 
at  least  some  of  the  cases  of  chronic  pulmonary  inflammation  resulting  fr 
the  inhalation  of  fine  foreign  particles,  such  as  bits  of  steel,  of  coal,  etc.  (kn 
grinder's,  coaler's  phthisis,  etc.),  seem  to  be  examples  of  pure  chronic  bronc 
pneumonia  and  interstitial  pneumonia. 

This  variety  of  phthisis  is  comparatively  rare.     In  an  exceedingly  sn 
proportion  of  cases  it  is  preceded  by  acute  pneumonitis ;  but  in  these  cases  j 
occurrence  of  the  two  diseases  is  probably  due  to  coincidence.    This  may  a 
be  said  of  the  cases  in  which  it  has  been  observed  to  follow  bronchitis, 
the  majority  of  cases  the  age  of  patients  is  under  forty  years. 

The  local  symptoms  are  cough  with  more  or  less  expectoration,  and  w: 
of  breath  on  exercise.  The  sputum  usually  contains  tubercle  bacilli.  1 
matter  expectorated  is  often  notably  fetid,  and  sometimes  suggestive  of  p 
grene.  Circumscribed  gangrene  occasionally  occurs,  but  the  fetor  is  genera 
due  to  the  decomposition  of  muco-pus,  from  its  detention  in  the  cavities  i 
dent  to  bronchiectasis.  Haemoptysis,  either  slight  or  profuse,  occurs  i 
considerable  proportion  of  cases. 

The  disease  may  exist  for  an  indefinite  period  without  notable  emacisi 
or  debility  ;    but  sooner  or  later  hectic  paroxysms  occur,  diarrhoea  is 
uncommon,  the  appetite  fails,  and  there  is  of  course  a  corresponding  dc? 
of  nutrition.    The  fingers  often  become  clubbed.    General  dropsy  occurs 
considerable  proportion  of  cases.     This  is  due  to  dilatation  of  the  right 
of  the  heart,  an  effect  of  the  obstruction  of  the  pulmonary  circulation ;   i 
is,  assuming  the  absence  of  valvular  cardiac  lesions. 

As  regards  physical  signs,  aside  from  the  contraction  of  the  chest  th 
is  more  or  less  dulness  on  percussion,  rarely  flatness,  and  the  resonance  « 
cited  is  often  tympanitic.     The  tympanitic  quality  is  marked  in  proportion 
bronchiectasis  is  a  concomitant  lesion,  and  of  course  it  is  most  marked  wfa 
the  dilated  bronchial  tubes  are  free  from  morbid  products.     Saccular  dila 
tions  may  occasion  cracked-metal  and  amphoric  resonance.     Either  ordina 
cavernous  or  amphoric  respiration  may  be  heard  in  certain  situations, 
other  situations  the  respiration  may  be  bronchial  or  broncho-vesicular, 
some  situations  the  characters  of  cavernous  and  bronchial  respiration  may 
combined.     On  the  other  hand,  there  may  be  absence  of  respiratory  sou 
over  more  or  less  of  the  affected  portions  of  the  chest.     The  vocal  signs  i 
those  denoting  pulmonary  solidification  and  cavities — namely,  bronchophoi 
increased  vocal  resonance,  and  sometimes  pectoriloquy.     Bubbling  and  gu 
ling  r&les  are  often  present.     The  dilatation  of  the  right  side  of  the  he 
may  give  rise  to  a  tricuspid  regurgitant  murmur  and  to  a  jugular  pulse.   1 
shrinkage  of  the  lung  may  cause  considerable  displacement  of  the  heart, 
the  left  lung  be  the  seat  of  the  affection,  the  heart  is  raised  and  carried 
the  left ;  if  the  right  lung  be  afl^ected,  the  heart  is  sometimes  removed  to 
right  side  of  the  sternum. 

As  regards  diagnosis,  the  ordinary  form  of  phthisis  is  excluded  by 
extent  of  the  damage,  taken  in  connection  with  the  fact  that  the  affcctio 
especially  marked  on  one  side,  by  the  absence  of  the  emaciation  which  gei 
ally  characterizes  the  former,  and  by  the  long  duration,  often  with  little  o^ 
progress.  This  differential  diagnosis  is  less  easy  when  the  affection  is  bilat 
than  when  it  is  unilateral.  Affections  with  which  it  may  be  confounded 
chronic  pleurisy  and  carcinoma.  Chronic  pleurisy,  after  the  removal  of 
efliised  li(|uid,  does  not  furnish  the  signs  of'  solidification,  and  perhaps 
cavities,  which  belong  to  the  clinical  history  of  this  disease.     Carcinomi 
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tlie  1qd|!  i^  generally  secondary  to  carcinomatous  disease  in  some  other  situa^ 
(Ion;  the  cancerous  cachexia  is  often  marked  ;  there  is  progressive  and  per- 
liaps  rapid  wasting  of  the  body ;  and  the  progress  of  the  disease  is  more  rapid. 
Tlie  presence  of  the  characteristic  bacilli  in  the  sputum  is,  of  course,  proof 
of  the  existence  of  tuberculous  disease.  In  this  variety  of  phthisis  they  are 
lesti  abundant  than  in  the  ordinary  form  of  the  disease,  and  repeated  examina- 
tions may  be  required  for  their  discovery. 

Fibroid  phthisis  involves  lesions  which  do  not  admit  of  recovery.  Sooner 
or  later  the  disease  ends  fatally.  But  in  many  instances  life  is  destroyed  by 
gome  complication  or  an  intercurrent  affection.  An  acute  pneumonitis  affect- 
log  a  lobe  of  the  sound  lung,  or  an  attack  of  acute  bronchitis,  may  prove  fatal. 
The  ability  to  resist  any  severe  disease  is,  of  course,  impaired.  Alone,  the 
dlsea^  ends  fatally  by  slowly-progressive  exhaustion  ;  but,  existing  alone,  it 
may  be  tolerated  for  a  great  number  of  years. 

The  TREATMENT  has  for  its  most  important  object  maintenance  of  nutri- 
tion and  strength.  The  measures  for  this  object  are  remedies  to  promote 
appetite  and  digestion,  a  nutritious  and  abundant  alimenation,  together  with 
climatic  and  hygienic  influences  which  tend  to  invigoration.  Palliative  meas- 
ures, having  reference  to  cough  and  expectoration,  are  indicated.  Expectorants 
ire  useful  by  preventing  the  detention  of  muco-pus  in  the  bronchial  tubes,  the 
decomposition  of  which  increases  the  bronchial  inflammation.  The  inhalation 
of  the  vapor  of  turpentine  is  useful.  Antiseptic  inhalations  are  indicated  if 
the  expectorate  matter  or  the  breath  be  fetid.  [Pneumato-therapy  has  been 
Diach  employed  in  the  treatment  of  this  disease,  but  may  be  productive  of 
harm.  The  object  of  inhaling  compressed  or  rarefied  air  is  to  dilate  the  con- 
tracted lung,  but,  unfortunately,  such  inhalations  cannot  be  confined  at  will 
to  any  particular  branch  of  the  bronchial  tree.  They  penetrate  in  the  direc- 
tion of  least  resistance — i.e.  toward  the  comparatively  sound  lung,  which  may 
be  already  in  a  8tat«  of  vicarious  emphysema. — H.] 

Acute  Miliary  Tuberculosis— General  Tuberculosis. 

Acute  miliary  tuberculosis  is  characterized  by  the  presence  of  miliary  tuber- 
cles m  most  of  the  organs  of  the  body.  It  is  caused  by  the  entrance  of  tuber- 
cle bacilli  into  the  blood-current  and  their  transportation  to  most  parts  of  the 
body. 

The  organs  almost  constantly  affected  are  the  lungs,  the  liver,  the  spleen, 
aod  the  medulla  of  the  bones,  and  with  nearly  equal  frequency  the  kidneys, 
tbe  thjroid  gland,  the  heart,  the  choroid  coat  of  the  eye,  the  lymph-glands, 
aod  the  serous  membranes.  The  affected  organs  are  usually  studded  with 
nail,  grayish,  firm  nodules,  which  present  the  tuberculous  structure  already 
described  in  the  article  on  Pulmonary  Phthisis.  Some  of  the  tubercles,  par- 
licalarljr  those  in  the  liver,  are  so  small  that  they  can  be  seen  only  with  the 
microscope.  The  longer  the  duration  of  the  case,  the  larger  are  the  tubercles 
ladthe  more  extensive  the  cheesy  degeneration  of  their  centres.  The  lungs 
tfe  hjperasmic,  and  the  air-cells  contain  a  small,  rarely  a  large,  amount  of 
desquamated  epithelium  and  of  inflammatory  products,  particularly  in  the 
Beighborhood  of  the  tubercles.  Acute  inflammation  of  the  bronchial  mucous 
■embrame  coexists.  More  or  less  enlargement  of  the  spleen  is  usually  pres- 
«t.  Certain  peculiarities  in  the  structure  and  the  distribution  of  the  tuber- 
cles in  particular  organs  will  be  subsequently  mentioned  in  connection  with 
taberculous  disease  of  these  organs.  All  tubercles,  at  least  at  the  beginning 
of  their  formation,  contain  bacilli.  The  bacilli  may  be  very  few  and  difficult 
totnd. 
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•1  :iiM>i  -Mil  ?i«»t  iu  uH  eases  it  is  possible  to  demonstrate  at  the  autopsy  oi 

■V    ^ui>s<M<at'Ut   mien»scopical  examination  the  mode  in  which  the  tubercl 

uiili  ^riiii  .u'«.'t^'i«4  to  the  blo« Hi-current.     The  mode  of.  infection  varies  in  dil 

vvni  ^.l%>^:>.     It  ::*  iisuullv  to  be  found  in  some  old  tuberculous  focus  whid 

»i*i.    'I-   :uay  u**i  have  srivon  rise  to  symptoms  during  life.     In  many  cases 

.iocii.»ii»»u>  rt^Kime  or  mass  has  ruptured  into  one  of  the  veins,  particularl 

iu«    IK   .'t  tiiv  i*uimtMiarv  veins.     A  frequent  instance  of  this  is  the  burstin 

i    I  ^\ia<ou>  br^»uohial  ^rUnd  into  a  pulmonary  vein.     In  some  eases  the  gei 

•Hi*  Micctiou  'taS'»vvttm.Hi  from  tuberculosis  of  the  thoracic  duct  or  from  ru] 

141V   'i  ?'4i.K'ivuiv*u:i.  toiAterial  into  the  duct.    The  seat  of  entrance  of  the  bacil 

•u\j    iic  '.uood  i»iA\  W  \i**inonstrable  only  by  microscopical  examination  ;'  bi 

iu:u  ■  lie  oUAUc^^s  v.>f  Uis<>n-ering  it  are  much  less  than  in  the  instances  whic 

Ki.c  -Kvu  mcutu^ux^i     It  is  hardly  necessary  to  say  that  the  idea  once  ente 

.i*:ii.vi    iut  <a\  icKiidtri'nt  ohoesy  mass  in  the  body  might  be  the  source  o 

;\ii^i.**  .ulvr\uli»us  tutVvtion  is  not  true.     The  primary  cheesy  mass  must  I 

.    ■  .^^vivaiv^us  v»n^»i  iu  oivior  to  cause  general  tuberculosis. 

Vn  ia>  .**TVAa>  S.VU  ttioniionod,  the  focus  of  local  tuberculosis — which  i 
•uc-xi  J  w*.  *.«  Jill  ^.\l*<^s  auunlates  the  general  tuberculosis — may  or  may  di 
u .  *.  .^i^vtt  *-»>^"  'v*  chAwou^ristio  symptoms.  All  varieties  of  local  tuberculosi 
..*s.i  wv  i*^iwix»tMr\  iub*'r\*ulosis,  tuberculous  disease  of  the  bones  and  of  tl: 
.•»:uv  Ai*;u^ur«u4r\  iuU*n.*ulosis,  and  tuberculosis  of  the  lymphatic  glanJ 
u,*^>    K  -oIU'^^M  b\  Jiomo  miliary  tuberculosis. 

•i  xxiuv  v*^M.*cv  u  IS  iw|Hvssiblo  to  find  any  tuberculous  products  which  see 
V  ....via^K'  iw  3;vi»or*l  uibon'ulous  infection.  Whether  in  these  cases  tl 
.  *:u*..  i  .  aX'kvw-^^^is  ^5^  v»YcrKH>kod.  or  whether  in  rare  instances  in  some  une 
/.  w  :».vi  v».o  '.uCK^ivto  K*oini  may  directly  invade  the  blood  in  large  numbe 
i\  ;».  wi.uKxvu  ^>  utuvrtsiiw.  Acute  miliary  tuberculosis  frequently  develo; 
;i  .v.x.i«.>  i.j»fMiU'tKl\  in  |vrfoot  health.  It  does  not  often  develop  in  tl 
,    .    .^     ■;     j.,'»uo»sir\  phthisis, 

.»    ..  >v.^    i    iv  Li;c  uiiliArv  tuWrculosis  tubercle  bacilli  have  been  found 
jv    \'.vl    K'.i^   iuMUsj  lifo  and  at  the  autopsy.    They  have  been  found  in  blo< 
,  :  iv.i.*.^*.*   iu:»u^  'itV  l'rv»u»  the  spleen  by  a  hypodermic  syringe. 

w  •\.\    v.Oiviuc  I-.*  the  symptomat(»logy  and  diagnosis,  it  is  to  be  noted  th 

I ^    .v,»u    *u^l\ir\  tulHTculosis  is  limited  to  cases  in  which  tubercle 

:.       N    .    ,,  .    *    X  :.,;.\^  x^riiAu.  such  as  the  lungs,  the  pia  mater,  or  the  genit- 
•  ,  .  ....  K.     fc  ^ut^v  number  of  organs.    The  lungs  may  be  predominant! 

■  ix  ss\    »-      ..\:\\n  o\^st  also  in  other  parts. 

H  .  *  *  .i\x>\^NV  ATv  rar^^ ;  they  occur  mostly  after  puberty  and  befoi 

.     «  M     V  «^  xi  ^     *  'V  but  no  age  is  exempt  from  a  liability  to  the  diseas* 

i  u       »     v\:**y;,^^,eN  denote  a  febrile  disease.     The  temperature  of  tl 

.^     X        ^     v         <  vx  ••*>x\>\   but  there  is  much  variation  in  this  regard  in  di 
♦  m.,v     X  XN*\\u^nmes  hyperpyrexia.     Variations  in  the  pyrex 
.  .^   .  .       v.-s\    "i    Ao  vime  ease  are  sometimes  marked.     The  pulse 
x      .     .     »  -x --.x    *^'*«i  V.V  to  MO  per  minute.     There  is  complete  an 
»        v..    ., .  .\*   'X  v":\vat. 

.   ^      »  V     -X    ^'^.x  notably  frequent,  from  30  to  60  per  minut 

t  \         »    V     V  ■•'   s'»^<      The  expectoration  varies,  and  is  sometim* 

..    .    }..,       *:'  \  tv!e  Ivieilli  have  been  found  in  the  sputum,  bi 

\..       '•        *^*^.    ,  A  ^,svi  ovation   proceeds  from  secondary  bronchiti 

'«  *•» » ^     '•  V  v.^Vx     U,*vmt»ptysis  is  an  occasional  event.     Amor 

,  V    »    ■•    ••>  ^.'V  />>  y\fhisis  is  one  in  which  the  disease  bega 

,    N A     *^   *K-.s-V^»v.nwv  .  Vi.',-h,nrn  Arrhir.  B<1.  102,  p.  397),  in  whi( 

v  .  X  ■  «.v  ..s«>»     .    ,;■;,•  h*,N\«thinl  lyiupliatic  glands  by  enormous  numbe 
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with  a  profase  liienioptysis.  Another  instance  has  more  recently  come  under 
mj  observation.  In  some  instances  there  is  much  suffering  from  dyspnoea, 
bat  pitients  do  not  always  complain  of  a  sense  of  the  want  of  breath  even 
when  the  respirations  are  notably  hurried.  Cyanosis  is  often  a  prominent 
snnptom.  Double  pleurisy  with  effusion  occurs  in  some  instances. 
■  The  shortest  duration  in  the  cases  which  I  have  observed  was  eleven  days. 

m       It  rarely  exceeds  two  months.     Although  there  is  great  interference  with  the 
■       respintoTj  function,  asthenia  predominates  in  the  mode  of  dying. 
I         The  disease  may  have  no  distinctive  physical  signs.     If  tubercles  be  dis- 
I      semimted  about  equally  in  both  lungs,  they  do  not  occasion  an  appreciable 
f       ialneison  percussion  or  the  auscultatory  signs  of  solidification.     Some  dry 
ind  moist  bronchial  rslles,  due  to  bronchitis,  may  be  heard  at  different  points, 
hat  these  are  not  constant.     The  fact  that  physical  exploration  gives  a  nega- 
tive result  is  to  be  taken  into  account  in  the  diagnosis.     This  result  excludes 
otlk^T  pulmonary  diseases  which  might  give  rise  to  the  pulmonary  symptoms — 
aaixiely.  lobar  pneumonia,  the  common  form  of  pulmonary  phthisis,  and  capil- 
]i^ry  bronchitis.     The  basis  of  the  diagnosis  is  the  exclusion  of  these  affec- 
tioxms  aud  the  fact  that  the  symptoms  point  to  some  grave  intrathoracic  and 
jmn^ral  disease. 

'Xhe  difficulty  in  the  diagnosis  relates  chiefly  to  the  differentiation  from 

(yphoid  or  typho-malarial  fever.     With  these  diseases  acute  miliary  tuber- 

g.,3^1«sis  is  apt  to  be  confounded.     This  error  is  likely  to  be  made  if,  as  some- 

ticK»es  happens,  cough  with  expectoration,  rapid  breathing,  dyspnoea,  and  cya- 

^43 sis  are  not  as  prominent  as  they  are  in  the  majority  of  cases.     Moreover, 

\g^    ^ome  cases  of  acute  miliary  tuberculosis  fever  heat  ceases  in  the  course  of 

(f%^  disease.     Typhoid  and  typho-malarial  fever  are  to  be  excluded  by  the 

^l>s$ence  of  the,  diagnostic  characters  of  these  affections.     Positive  proof  of 

tlm^  existence  of  tuberculosis  is  obtained,  of  course,  if  examinations  of  the 

g^mitum  show  the  presence  of  the  bacillus  tuberculosis.     This  proof,  how- 

^^cr,  may  not  be  obtained  in  cases  of  miliary  tuberculosis.     There  are  not 

^^    yet  sufficient  observations  to  determine  how  frequently  tubercle  bacilli 

fg^^y  be  found  in  the  blood  during  life  in  case  of  acute  miliary  tuberculosis. 

iTie  recognition  by  the  ophthalmoscope  of  tubercles  in  the  choroid  coat  of 

^e  eye  may  render  great  assistance  in  diagnosis. 


i 


The  TREATMENT  of  acute  miliary  tuberculosis  may  be  dismissed  with  a 

Terr  few  words.     The  condition  of  the  patient  is  hopeless,  and  all  that  the 

phTsician  can  do  is  to  palliate  symptoms  and  sustain  the  powers  of  life. 

Tbis  is  one  of  the  diseases  in  relation  to  which  recovery  is  proof  of  an  error 

in  diagnosis. 
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illness  of  the  inspired  air  into  the  iiir-cells,  without  obstructitig  iheegr^v^  '■* 
air  from  the  ct41s  in  expiration  ;  hence  collnpse  oeours  of  the  lohules  to 
the  obistructecl  tnbe^  are  distributed.     In  cxpirutiou  the  plugs  are  mu\ 
the  current  of  iiir  from  the  smaller  Inty  the  larger  tubes,  but  in  inspii 
the  eurrent  moves  them  into  a  position  in  which  the  progresi^  of  air  is  inirr- 
rupted.      It  is  supposed  thiit  collapse  may  occur  when  the  current  of  :ur  in 
exjiiration  as  well  as  in  the  act  of  inspiration  is  obstructed,  the  air  which  is 
thus  pent  up  in  the  lobules  being  absorbed.      In  proportion  to  the  nujubf^r  •^t 
collapsed  lobules  the  respiratory  function   is  compromised^  and  danger 
apncea  may  attend  this  accident.      It  is  more  liable  to  occur  in  young  cIji; 
than  in  adults,  because  children  do  not  promote  expectoration  by  vobi 
efforts,  and  aUo  because  the  respirat<jry  actd  are  les^  vigorous.     It  <i 
especially  in  feeble  children.     It  does  not,  however*  belong  exclusively  to 
acute  bronchitis  in  young  children  ;  it  occurs  in  aged  persons^  and  may  tab 
place  in  those  of  any  age  who  arc  constitutionally  weak.     It  is  als^o  inci<i<  i «  I 
to  chronic  bronchi tii«  in  children  and  adults^  and  it  enters^  a^  will  be  h  ,  n 
hereafter,  into  the  causation  of  empbyaema  of  the  lungs. 

The  occurrence  of  collapse  of  pulmonary  lobules  may  be  strongly  suspictcd 
in  the  course  of  acute  bronchitis  if  the  respirations  become  frequent,  wiih 
dilatation  of  the  aho  uasi^  accompanied  perhaps  with  lividity,  and  if  the  f\iu\h 
toms  and  signs  of  acute  lobar  pneumonitis  be  wanting.  Physical  exploration 
does  not  always  furnish  definite  signs  of  this  accident.  Helattve  duln 
percussion  may  be  found  on  one  side  if  there  be  a  marked  disparity  b*: 
the  two  lungs  as  regards  the  number  of  lobules  which  are  collapsed.  TLe 
respiratory  murmur  is  more  feeble  over  the  posterior  than  over  the  anterior 
portion  of  the  che^st.  and  if  relative  dulnoss  on  percussion  exist  im  one  si^e 
the  murmur  of  respiration  will  be  more  feeble  oh  that  side.  Mucous  rM^ 
are  more  or  less  abundant. 

In  the  TREATMENT  of  bronchitis  in  young  children  the  liability  to  this  acci- 
dent is  to  be  considered.     Mild  emetics  are  indicated  with  a  view  to  promnt<^ 
the  expulsion  of  mucus  from  the   bronchial   tubes.      They  are  admissibia 
because  they  occasion  less  disturbance  than  in  adults.     They  are  indicated 
because  in  young  children  the  acts  of  coughing  are  for  the  most  part  purely 
reflex;  that  i.^,  voliint^iry  efTnrts  to  expectorate  are  not.  made.     They  ]»hoal<l 
not,  however,  bo  repeated  too  frequently,  and  antlmonial  emetics  should  never 
W  employed,      Apt»njorphia,  administered  hypodtirmicaliy,  has  been  reeoffl' 
mended  as  an  emetic  and  expectorant ;  but  the  grave  effects  which  have  cKJme-' 
times  followed  small  doses  render  the  usl*  of  tluH  remedy  of  doubtful   expe-^ 
dieney,  especially   in    young  children.      Uemcdics    to   maintain   nausea   ar© 
contraindicated  on  account  of  tlieir  depicN*ing  effect ;  an  emetic  should  be? 
given  to  produce  prompt  vomiting,  and  afterward  nausea nt  remedies  witbhel<l- 
until  a  repetition  of  the  emetic  be  deemed  advisable.     In  the  interval,  tonic? 
remedies,  a  nutritious  diet,  and  perhaps  alcohol,  are  called  for  u»  support'  th<? 
general  strength.     Opium  in  in  be  given  with  great  circumspection,  ^inee  i^ 
may  favor  the  accumulation  of  mucus  in  the  bronchial  tubes.     The  chieT 
objects  of  treatment,  in  short,  are  twofold :  Jirat^  to  supply  the  want  of  vol' 
untary  efforts  of  expectoration  by  the  judicious  employment  of  eraeticj? ;  and 
urconcl,  by  sustaining  measures  to  maintain  the  force  of  the  resjiiratory  acts. 
The  iodide  of  potassium,  given  pretty  freely,  has  seemed  to  me  to  have  » 
curative  effect.     Measures  to  excite  deep  inspirations',  referred  to  in  connec- 
tion with  broncho-pneumouitis  (vide  p.  92)^  are  to  be  mentioned  as  entering 
into  the  treatment. 
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tioD,  and  collections  of  round  cells  may  be  detected  in  the  peribronchial  con- 
nective tissue. — H.l  Sometimes,  especially  in  the  early  stage  of  the  disease, 
the  product  is  chiefly  mucus,  when  it  appears  translucent  and  viscid  ;  at  other 
limes  it  is  yellowish,  when  it  contains  abundant  pus-cells.  A  coating  of 
iQQeQ.pas  is  found  upon  the  inflamed  mucous  membrane  after  death. 

Id  ordinary  bronchitis  the  inflammation,  as  already  stated,  is  limited  to  the 
Urge  bronchial  tubes.  The  tubes  on  both  hides  arc  equally  aflected,  provided 
the  affection  be  not  incident  to  an  antecedent  pulmonary  disease.  With  this 
eiceptioD,  bronchitis  exemplifies  the  law  of  parallelism ;  it  is  a  bilateral  or 
gjnimetrical  disease.  In  this  respect  it  differs  from  pleuritis  and  lobar 
poeamonitis. 

Clinical  History. — Acute  bronchitis  is  generally  preceded  by  inflamma- 
tioD  of  the  mucous  membrane  of  the  nasal  passages,  or  coryza.  The  inflam- 
ination  begins  in  the  nostrils  and  travels  downward,  either  affecting  or  passing 
by  the  pharynx  and  larynx  in  its  passage  to  the  bronchial  tubes.  The  period 
occupied  in  the  passage  varies  from  a  few  hours  to  one,  two,  or  three  days.  In 
a  certain  proportion  of  cases  the  bronchial  tubes  are  attacked  at  once  without 
any  affection  of  the  air-passages  above. 

The  symptoms  offer  marked  points  of  contrast  with  acute  pleuritis  and 
pneumonitis.  Pain  is  not  a  prominent  symptom,  but  the  patient  has  a  sense 
of  constriction  and  of  soreness  or  rawness.  These  painful  sensations  espe- 
cially accompany  acts  of  coughing.  The  pain  is  of  an  obtuse  or  contusive 
elaaracter,  and  is  situated  beneath  the  sternum. 

The  attack  is  rarely  accompanied  by  a  distinct  chill,  but  chilly  sensations, 
followed  by  flashes  of  heat,  are  frequently  repeated  during  the  career  of  the 
^sease.  The  appetite  may  be  more  or  less  impaired,  but  is  not  usually  lost. 
X^situde  is  complained  of,  with  a  general  feeling  of  malaise. 

The  pyrexia  is  moderate.  The  pulse  has  not  the  frequency  and  strength 
^irlich  it  has  in  pleuritis  and  pneumonitis.  The  heat  of  the  surface  is  not 
octably  raised. 

Hie  cough  is  at  first  painful,  but  not  sufficiently  so  to  be  suppressed.    It  is 
at  first  dry,  the  secretion  of  mucus  being  for  a  time  scanty.     Deep  inspira- 
tions, breathing  cold  air,  and  the  exercise  of  the  voice  excite  acts  of  cough- 
ing, which  occur  in  paroxysms  and  consist  of  a  deep  inspiration  followed  by 
a  series  of  expiratory  efforts.    If  the  paroxysms  of  coughing  be  frequent  and 
i^vere,  the  traction  of  the  diaphragm  occasions  pain  and  soreness,  referred  to 
the  false  ribs  and  the  ensiform  cartilage.     The  patient  feels  as  if  a  more 
abundant  expectoration  would  give  relief,  and  desires   to  have  the  cough 
loosened.     The  expectoration  is  at  first  small,  glairy,  frothy,  and  viscid,  and 
occasionally  streaked  with  blood.     In  the  progress  of  the  disease,  after  two, 
tliree,  or  four  days  the  expectoration  becomes  more  abundant,  and  consists 
<^   t^hick,  yellowish,  or  greenish  sputa.     The  cough  is  then  said  to  be  loose, 
<lie   acts  of  expectoration  being  easier,  unattended  by  pain  or  soreness,  and 
^olicwed  by  a  sense  of  comfort.     The  mucous  secretion  is  rarely  sufficient  to 
^^^o-iunulate  in  the  tubes  and  occasion  embarrassment  of  respiration.     This 
ttk^^  happen,  however,  in  young  children,  in  the  aged,  in  feeble  persons,  and 
^    'fwtients  with  paralysis  affecting  either  the  diaphragm  or  the  costal  mus- 
^■-^s*.    The  presence  of  a  collection  of  mucus  in  the  large  bronchi  or  trachea 
^^    felt,  and  the  patient  is  led  to  make  voluntary  efforts  of  coughing  for  its 
^^f»al8ion.      The  increased  amount  of  the  inflammatory  products  and  the 
^\iange  in  character  denote  diminution  or  resolution  of  the  inflammation. 
H^piration  is  not  sensibly  affected.     No  portion  of  the  lung  is  withdrawn 
^Tomthe  exercise  of  its  function,  as  in  pleurisy  and  pneumonitis.     Dyspnoea 
\5  not  produced,  save  in  the  exceptional  cases  in  which,  from  feebleness  or  the 
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want  of  voluntary  efforts  of  coughing,  the  mucous  secretions  accumulate  suf- 
ficiently to  obstruct  the  bronchial  tubes,  provided  the  bronchitis  be  not  super- 
added to  emphysema  or  some  other  pulmonary  affection  and  the  muscles  of 
respiration  be  not  paralyzed. 

The  affection  is  not  accompanied  by  much  debility.  Patients  are  generally 
not  confined  to  the  bed,  and  they  may  not  confine  themselves  to  the  house. 

The  average  duration  of  acut«  bronchitis  is  t«n  or  twelve  days.  In  severe 
cases  after  five  or  six  days  patients  are  usually  able  to  be  out  of  doors. 

The  disease  may  be  divided  into  two  stages.  The  first  stage  embraces  the 
period  during  which  the  expectoration  is  scanty,  transparent,  and  viscid. 
The  second  stage  extends  from  the  time  when  the  expectoration  becomes 
abundant,  opaque,  and  thick,  to  convalescence. 

Pathological  Character. — Acute  simple  bronchitis  is  an  inflammation 
affecting  a  mucous  membrane,  leading  to  a  secretion  of  mucus  and  the  pro> 
duction  of  muco-pus  in  greater  or  less  abundance.  Resolution  takes  plac& 
in  the  bronchial  membrane  without  the  occurrence  of  ulcerations. 

Causation. — Primary  or  idiopathic  bronchitis  is  attributed  to  the  agency 
of  cold.  This  is  implied  in  the  designation  by  which  the  affection  is  popu- 
larly known — namely,  "  a  cold."  Exposure  to  cold  is  supposed  to  pro- 
duce this  disease  by  interrupting  the  eliminative  functions  of  the  skin, 
whereby  an  increased  duty  is  thrown  upon  the  pulmonary  mucous  mem- 
brane, and  by  inducing  internal  congestion.  This  view  of  the  causation 
is  inconsistent  with  the  fact  that  great  exposure,  in  a  large  proportion  of 
cases,  is  not  followed  by  bronchitis,  and  also  with  the  fact  that  in  many 
cases  bronchitis  is  not  traceable  to  any  unusual  exposure.  It  is  reasonable  to 
conclude  that  the  disease  is  due  to  a  morbific  agent  in  the  atmosphere.  This 
is  of  course  to  be  inferred  when  the  disease  prevails  as  an  epidemic ;  but 
it  is  a  matter  of  common  observation  that  a  greater  or  less  number  of  per- 
sons are  likely  to  be  simultaneously  affected  when  the  number  is  not  enough 
to  constitute  an  epidemic.  That  the  special  morbific  agent  is  a  micro-organ- 
ism— in  other  words,  that  the  disease  is  parasitic — is  rendered  probable  by 
the  absence  of  any  appreciable  causation  in  a  large  proportion  of  cases,  and 
by  the  fact  that  the  bronchial  inflammation  is  preceded  in  most  cases  by 
coryza,  frequently  by  laryngitis,  and  sometimes  by  pharyngitis,  these  affec- 
tions successively  occurring  after  intervals  of  several  hours  or  days.  It 
seems  rational  to  attribute  these  successive  affections  to  the  migration  of  the 
parasites  downward,  and  the  formation  of  colonies  in  the  parts  successively 
affected.^  The  disease  is  more  frequent  in  cold  and  temperate  latitudes  than 
in  the  tropics ;  and  in  the  former  it  prevails  especially  in  the  spring  and 
autumnal  months.  It  presents  a  contrast  to  acute  lobar  pneumonitis,  which 
occurs  oftener  in  warm  than  in  cold  climates. 

Bronchitis  occurs  secondarily  to,  and  forms  an  element  of,  other  diseases. 
It  belongs  to  the  clinical  history  of  rubeola,  or  measles.  In  connection  with 
this  disease  it  is  frequently  acute.  It  occurs  in  typhoid  fever,  but  is  rarely 
acute  in  connection  with  that  disease.  Developed  in  connection  with  diseases 
situated  elsewhere  than  in  the  pulmonary  organs,  it  is  symmetrical,  as  when 
it  occurs  primarily ;  but,  developed  as  a  complication  of  pneumonitis  and 
phthisis,  it  may  be  limited  to  one  side — that  is,  unilateral — and  is  confined 
within  a  circumscribed  area. 

It  may  be  produced  traumatically  by  irritating  gases  received  with  the 
inspired  breath.     Inhalation  of  chlorine  gas  will  produce  it.     I  have  known 

*  Vide  "  Suggestions  aa  to  the  Etit>logy,  etc.  of  Acute  Coryza,"  by  the  author  in  Jaut' 
nolo/  the  American  Medical  Associaiion,  Nov.  14, 1886. 
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a  8evere  attack  produced  by  inhaling  the  fumes  of  sulphuric  acid.  In  some 
persons,  owing  to  an  idiosyncrasy,  the  bronchial  membrane  becomes  inflamed 
by  constituents  of  inspired  air  which  are  innocuous  when  inhaled  by  most 
persons.  The  powder  of  ipecacuanha,  emanations  from  newly-mown  hay 
and  from  feathers,  the  pollen  of  certain  plants  in  the  atmosphere  during  the 
summer  and  a  portion  of  the  autumnal  season,  and  even  fragrant  odors,  will 
produce  bronchitis  in  those  having  a  peculiar  susceptibility  to  these  causes. 
Frequently  in  these  cases  to  the  bronchitis  is  added  asthma ;  and  this  idio- 
syncrasy will  be  noticed  in  connection  with  the  latter  affection.  (Vide  Chap- 
ter X.) 

As  a  rule,  the  liability  to  bronchitis  is  less  in  proportion  as  persons  are 
habituated  to  free  exposure  in  the  open  air.  It  is  much  more  liable  to  attack 
persons  who  spend  most  of  their  time  in  warm  apartments  than  those  whose 
occupations  keep  them  out  of  doors.  Soldiers,  surveyors,  explorers,  and 
hunters,  who  are  accustomed  to  sleep  at  night  in  tents  or  in  the  open  air, 
rarely  "  take  cold,"  but  it  is  a  matter  of  frequent  observation  that  after  hav- 
ing been  for  some  time  accustomed  to  camping  out  of  doors  bronchitis  occurs 
on  resuming  in-door  quarters.  If  the  parasitic  doctrine  be  admitted,  these 
facts  point  to  the  importance  of  peculiar  local  conditions  favorable  to  the 
multiplication  of  the  parasite. 

Diagnosis. — Acute  bronchitis  is  to  be  discriminated  from  pleuritis  and 
acute  lobar  pneumonitis,  more  especially  the  latter.  The  points  relating  to 
symptoms  which  are  involved  in  this  differential  diagnosis  are  as  follows : 
the  absence  of  lancinating  pain,  the  pain  which  is  felt  being  substernal ; 
the  presence  of  more  or  less  expectoration  which  is  not  rusty,  but  either 
devoid  of  blood  or  containing  it  in  the  form  of  streaks ;  absence  of  accel- 
erated breathing  and  dyspnoea ;  absence  of  the  circumscribed  flush  of  the 
cheeks ;  and  the  pre-existence  of  coryza,  with,  perhaps,  soreness  of  the  throat, 
and  subacute  laryngitis.  These  points  are  chiefly  negative,  and  they  are  not 
sufficient  for  a  positive  diagnosis  in  all  cases,  because  the  symptoms  belong- 
ing to  pleuritis  or  pneumonitis,  which  are  wanting  in  bronchitis,  are  not  uni- 
formly present  in  cases  of  the  two  former  diseases.  The  clinical  history, 
however,  and  the  results  of  physical  exploration  render  the  diagnosis  easy 
and  positive. 

The  physical  diagnosis  is  based  chiefly  on  negative  points.  Percussion 
elicits  the  resonance  of  health.  The  vocal  resonance  is  unaffected.  The 
respiratory  murmur  may  be  weakened,  but  is  not  otherwise  altered.  Sup- 
pression of  the  murmur  over  a  portion  of  the  chest  may  occur  temporarily 
from  obstruction  of  a  bronchial  tube  by  an  accumulation  of  mucus.  These 
negative  points  warrant  the  exclusion  of  pleuritis  and  pneumonitis.  The 
dry  and  moist  bronchial  rales  may  or  may  not  be  present  at  the  time  when 
the  explorations  are  made.  Their  presence  and  diffusion  more  or  less  over 
both  sides  are  indicative  of  the  existence  of  the  disease,  but  the  absence  of 
the'  disease  is  not  to  be  inferred  because  these  signs  are  wanting  when  the 
chest  is  examined.  They  are  oftener  wanting  than  present,  the  conditions 
giving  rise  to  the  dry  r&les  not  existing,  and  the  mucus  in  the  bronchial  tubes 
being  too  adhesive  or  thick  to  produce  bubbling  sounds. 

Prognosis. — Acute  ordinary  bronchitis,  not  associated  with  other  affec- 
tions, is  a  dangerous  disease  only  when  it  occurs  in  the  young,  the  aged,  or  the 
feeble.  The  danger  in  these  classes  of  patients  arises  from  the  accumulation 
of  the  products  of  inflammation  within  the  bronchial  tubes,  and  from  the 
occurrence  of  collapse  of  pulmonary  lobules  or  broncho-pneumonia.  The 
•danger  relates  to  apnoea.     The  disease  docs  not  lead  to  great  prostration  and 
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danger  from  asthenia.  Exclusive  of  the  classes  of  patients  just  named,  it  is 
generally  a  disease  of  little  or  no  gravity.  In  the  great  majority  of  cases  it 
passes  through  its  course  and  the  recovery  is  complete,  but  it  may  eventuate 
in  chronic  bronchitis.  Associated  with  certain  other  affections,  it  may  give 
rise  to  much  suffering  and  danger.  Occurring,  for  example,  in  patients  affected 
with  pulmonary  emphysema,  it  occasions  more  or  less  dyspnoea,  and  it  may 
prove  fatal  if  the  amount  of  emphysema  be  great.  So  in  cases  of  spinal 
paralysis  affecting  the  costal  respiratory  movements  the  accumulation  of  the 
bronchial  secretions,  from  inability  to  expel  them  by  the  action  of  the  dia- 
phragm, alone  may  occasion  death  by  slow  apnoea. 

The  disease  has  no  tendency  to  induce  either  pleuritis  or  acut«  lobar  pneu- 
monitis, and,  contrary  to  a  general  impression,  it  rarely  precedes  the  develop- 
ment of  pulmonary  phthisis. 

Treatment. — Acute  bronchitis  may  be  prevented  in  some  instances,  on  the 
appearance  of  coryza,  by  a  full  opiate.  A  quarter  of  a  grain  of  the  sulphate 
of  morphia,  half  a  grain  or  a  grain  of  codeia,  a  proportionate  dose  of  any  of 
the  preparations  of  opium,  or  ten  grains  of  either  Dover's  or  Tully's  powder, 
may  be  given  to  an  adult  for  this  object  at  bedtime,  accompanied  by  a  hot 
pediluvium  and  some  warm  stimulating  drink,  such  as  weak  punch  or  toddy 
or  an  infusion  of  some  of  the  aromatic  herbs,  and  followed  in  the  morning  by 
a  saline  purgative.  If  this  plan  of  treatment  do  not  succeed,  it  may  mitigate 
the  severity  of  the  disease.  A  full  dose  of  a  salt  of  quinia  (a  scruple  to  an 
adult)  will  often  act  as  a  prophylactic,  or,  if  given  at  once  when  the  bronchial 
tubes  become  affected,  as  an  abortive  remedy.  Twenty  grains  of  salicin, 
repeated  once  or  twice  after  an  interval  of  two  hours,  will  be  likely  to  pre- 
vent or  arrest  the  disease.  The  Russian  or  Turkish  bath  is  sometimes 
effective. 

If  it  be  true  that  the  efficient  cause  is  a  parasitic  organism,  topical  treat- 
ment for  its  destruction  is  a  rational  object  of  prophylactic  treatment. 
Destruction  of  the  parasite  in  the  nostrils  of  course  prevents  the  migration 
and  colonization  in  the  parts  below.  Certain  topical  applications  within  the 
nostrils  have  been  found  efficacious.  One  of  these  is  the  German  remedy, 
known  as  the  Brandt- Hagen  remedy,  consisting  of  carbolic  acid  80  grains, 
alcohol  i  ounce,  liquor  ammonise  80  minims,  and  distilled  water  2j  drachms. 
This  liquid  is  poured  upon  a  sponge  placed  within  a  paper  cone,  and  the 
vapor  inhaled  through  the  nostrils.  Camphor  and  quinia  in  equal  parts  com- 
bined, pulverized,  and  inhaled,  is  a  popular  remedy  said  to  be  efficacious. 

If  the  disease  become  established,  it  does  not  claim  active  measures  of 
treatment  in  view  of  the  almost  uniform  tendency  to  recovery  with  mere 
attention  to  hygiene.  Bloodletting  is  not  called  for  except  in  some  rare  cases 
in  which  the  patient  is  full-blooded  and  the  sj'mptomatic  fever  unusually 
intense.  Depletion  by  means  of  saline  laxatives  and  reduced  diet  will  gener- 
ally suffice.  If  the  attack  be  severe,  confinement  to  the  bed  for  a  few  days 
may  be  advisable  in  order  to  secure  uniform  warmth  and  moisture  of  the  sur- 
face. Patients  are  more  comfortable  when  moderately  perspiring.  In  severe 
cases  an  abundance  of  moisture  in  the  apartment  soothes  the  inflamed  mcm- 
yraue  and  renders  the  patient  more  comfortable. 

Opium  is  thought  by  many  to  be  contraindicated  in  the  first  stage.  It  is 
supposed  to  interfere  with  the  free  secretion  of  mucus  and  to  render  expectora- 
tion difficult.  This  is  an  inference  from  the  eflect  of  opium  on  the  secretiona 
in  health  ;  but,  so  far  from  these  results  being  produced,  opium  hastens  the 
second  stage.  The  free  secretion  of  mucus  is  not  the  cause,  but  the  conse- 
quence, of  an  abatement  of  the  inflammation,  and  by  contributing  to  the 
latter  opium  virtually  acts  as  an  expectorant.     Opium,  therefore,  is  indicated 
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There  are  no  symptoms  or  signs  by  means  of  which  the  diagnosis  of  this 
variety  of  bronchitis  can  be  made  out  prior  to  the  expectoration  of  false  mem- 
brane or  bronchial  casts.  When  this  occurs  the  character  of  the  affection  is 
of  course  manifest.  This  expectoration  is  preceded  and  accompanied  by  vio- 
lent paroxysms  of  coughing.  It  is  followed  by  a  muco-purulent  expectora- 
tion, which  may  be  bloody.  The  symptoms  are  relieved  by  the  removal  of 
the  fibrinous  exudations  or  casts.  The  expectoration  of  the  latter  may  be 
repeated  after  intervals  of  days,  weeks,  months,  or  even  years.  The  charac- 
ter of  the  disease,  if  it  prove  fatal  before  the  expectoration  of  false  mem- 
brane takes  place,  may  be  suspected,  but  the  symptoms  and  signs  show  only 
the  existence  of  bronchitis  with  obstruction  of  bronchial  tubes  and  perhaps 
collapse  of  pulmonary  lobules.  This  variety  of  bronchitis  sometimes  recurs 
repeatedly  in  the  same  person.  I  have  met  with  cases  in  which  a  large  num- 
ber of  bronchial  casts  (forty  or  fifty)  were  expectorated  at  as  many  different 
times. 

The  principles  of  treatment  are  essentially  the  same  as  in  cases  of  acute 
or  chronic  bronchitis  without  this  peculiar  feature,  and  they  need  not  be 
separately  considered.  Warm  vapors  or  sprays  inhaled  will  aid  in  the  sepa- 
ration of  the  false  membrane,  [and  they  may  be  medicated  with  carbonate  of 
sodium  or  potassium  (1  per  cent.),  both  of  these  substances  being  solvents  of 
fibrin.  Pilocarpine  has  been  suggested  as  a  remedy  likely  to  prove  effective 
in  these  cases,  on  account  of  it«  property  of  producing  a  copious  liquid  secre- 
tion from  the  bronchial  mucous  membrane.  Mercury  and  potassium  iodide 
have  been  administered  with  the  object  of  preventing  a  return  of  the  parox- 
ysms, and  with  apparent  success.  If  possible,  the  winters  should  be  spent 
in  a  climate,  such  as  the  sea-coast  of  Florida,  where  the  air  is  both  warm  and 
moist. — H.] 

Oircumscribed  Bronchitis. 

As  already  stated,  bronchitis  when  circumscribed  is  incidental  to  some 
other  pulmonary  disease.  It  is  developed  in  pneumonitis,  being  limited  to 
the  lobe  or  lobes  affected,  and  is  the  chief  source  of  the  expectoration  in  this 
disease  if  it  do  not  go  on  to  the  suppurative  stage.  It  occurs  in  pulmonary 
phthisis,  and  is  limited  to  the  tubes  in  proximity  to  the  seat  of  the  deposit 
of  tubercle.  The  bronchitis  in  this  disease  furnishes  the  expectoration  prior 
to  the  softening  and  discharge  of  the  tuberculous  product.  As  thus  developed, 
bronchitis  claims  no  special  attention  in  a  therapeutical  point  of  view. 

Chronic  Bronchitis— Fetid  Bronchitis. 

Chronic  bronchitis  may  follow  the  acute  form  or  it  may  be  subacute  from 
the  beginning.  It  is  far  less  frequent  than  acute  bronchitis.  It  occurs  much 
oflener  in  aged  persons  than  during  the  early  and  the  middle  period  of  life. 
It  is  associated  with  asthma,  pulmonary  emphysema,  and  cardiac  lesions,  espe- 
cially those  involving  mitral  stenosis  or  incompetence  of  the  mitral  valve, 
[and  is  not  infrequently  a  manifestation  of  some  underlying  constitutional 
condition  such  as  gout,  rheumatism,  or  renal  disease. — H.] 

The  hyperiemia  is  less  intense  than  in  acute  bronchitis.  The  color  of  the 
mucous  membrane  may  be  bluish-red  or  it  may  be  grayish  or  slate-colored. 
The  morbid  products  upon  the  membrane  are  similar  to  those  in  acute  bron- 
chitis, but  usually  with  greater  predominance  of  mucus.  More  extensive 
changes,  however,  may  occur  in  the  bronchial  wall.  This,  on  the  one  hand, 
may  become  thickened  by  the  development  of  new  connective  tissue,  or  it 
may  become  thinned  in  consequence  of  atrophy  of  the  connective  tissue  and 
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ingress  of  the  inspired  air  into  the  air-cells,  without  obstructing  the  egress  ui 
air  from  the  cells  in  expiration  ;  hence  collapse  occurs  of  the  lobules  to  whicl 
the  obstructed  tubes  are  distributed.  In  expiration  the  plugs  are  moved  bj 
the  current  of  air  from  the  smaller  into  the  larger  tubes,  but  in  inspiratioi 
the  current  moves  them  into  a  position  in  which  the  progress  of  air  is  inter 
rupted.  It  is  supposed  that  collapse  may  occur  when  the  current  of  air  ii 
expiration  as  well  as  in  the  act  of  inspiration  is  obstructed,  the  air  which  i 
thus  pent  up  in  the  lobules  being  absorbed.  In  proportion  to  the  number  am 
collapsed  lobules  the  respiratory  function  is  compromised,  and  danger  fro^ 
apnoea  may  attend  this  accident.  It  is  more  liable  to  occur  in  young  childroi 
than  in  adults,  because  children  do  not  promote  expectoration  by  voluntas 
efforts,  and  also  because  the  respiratory  acts  are  less  vigorous.  It  occi:^ 
especially  in  feeble  children.  It  does  not,  however,  belong  exclusively 
acute  bronchitis  in  young  children  ;  it  occurs  in  aged  persons,  and  may  ta^j 
place  in  those  of  any  age  who  are  constitutionally  weak.  It  is  also  incidents 
to  chronic  bronchitis  in  children  and  adults,  and  it  enters,  as  will  be  secj 
hereafter,  into  the  causation  of  emphysema  of  the  lungs. 

The  occurrence  of  collapse  of  pulmonary  lobules  may  be  strongly  suspected 
in  the  course  of  acute  bronchitis  if  the  respirations  become  frequent,  witli 
dilatation  of  the  alao  nasi,  accompanied  perhaps  with  lividity,  and  if  the  symp- 
toms and  signs  of  acute  lobar  pneumonitis  be  wanting.  Physical  exploration 
does  not  always  furnish  definite  signs  of  this  accident.  Relative  dulness  on 
percussion  may  be  found  on  one  side  if  there  be  a  marked  disparity  between 
the  two  lungs  as  regards  the  number  of  lobules  which  are  collapsed.  The 
respiratory  murmur  is  more  feeble  over  the  posterior  than  over  the  anterioi 
portion  of  the  chest,  and  if  relative  dulness  on  percussion  exist  on  one  sid* 
the  murmur  of  respiration  will  be  more  feeble  oh  that  side.  Mucous  r&lei 
are  more  or  less  abundant. 

In  the  TREATMENT  of  bronchitis  in  young  children  the  liability  to  this  acci 
dent  is  to  be  considered.  Mild  emetics  are  indicated  with  a  view  to  promot 
the  expulsion  of  mucus  from  the  bronchial  tubes.  They  are  admissibl 
because  they  occasion  less  disturbance  than  in  adults.  They  are  indicates 
because  in  young  children  the  acts  of  coughing  are  for  the  most  part  purel; 
reflex  ;  that  is,  voluntary  efforts  to  expectorate  are  not  made.  They  shouh 
not,  however,  be  repeated  too  frequently,  and  antimonial  emetics  should  neve 
be  employed.  Apomorphia,  administered  hypodermically,  has  been  recom 
mended  as  an  emetic  and  expectorant ;  but  the  grave  effects  which  have  some 
times  followed  small  doses  render  the  use  of  this  remedy  of  doubtful  expe 
diency,  especially  in  young  children.  Remedies  to  maintain  nausea  an 
contraindicated  on  account  of  their  depressing  effect ;  an  emetic  should  b< 
given  to  produce  prompt  vomiting,  and  afterward  nauseant  remedies  withhek 
until  a  repetition  of  the  emetic  be  deemed  advisable.  In  the  interval,  tonii 
remedies,  a  nutritious  diet,  and  perhaps  alcohol,  are  called  for  to  support  thi 
general  strength.  Opium  is  to  be  given  with  great  circumspection,  since  ii 
may  favor  the  accumulation  of  mucus  in  the  bronchial  tubes.  The  chief 
objects  of  treatment,  in  short,  are  twofold :  first ^  to  supply  the  want  of  vol 
untary  efforts  of  expectoration  by  the  judicious  employment  of  emetics ;  an( 
second^  by  sustaining  measures  to  maintain  the  force  of  the  respiratory  acts 
The  iodide  of  potassium,  given  pretty  freely,  has  seemed  to  me  to  have  i 
curative  effect.  Measures  to  excite  deep  inspirations,  referred  to  in  connec 
tion  with  broncho-pneumonitis  (vide  p.  92),  are  to  be  mentioned  as  enterin} 
into  the  treatment. 
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Acute  Bronchitis  affecting  the  Small  Bronchial  Tubes. 

An  extension  of  inflammation  from  the  larger  and  medium-sized  tubes  to 
tho«5  of  small  size  gives  rise  to  the  variety  of  bronchitis  commonly  called 
capillary  bronchitis.  This  application  of  the  term  capillary  is  not  strictly 
correct-  The  truly  capillary  tubes — that  is,  the  ultimate  subdivisions  of  the 
bronchial  tree,  or  the  bronchioles — are  not  the  seat  of  inflammation  in  this 
affection.  They  are  involved  in  pneumonitis.  The  bronchial  branches  of 
small  siw,  but  not  the  smallest,  are  affected  in  so-called  capillary  bronchitis. 
The  larger  tubes  are  generally  first  afi*ected,  and  the  small  tubes  become 
iDToWed  bv  a  more  or  less  rapid  extension  of  the  inflammation.  The  aflec- 
tion  has  heretofore  been  known  by  various  titles,  such  as  catarrhus  senilis, 
peripneumonia  notha,  bastard  pleurisy,  sufibcative  catarrh,  etc. 

TTiis  affection  differs  widely  from  ordinary  acute  bronchitis  as  regards  it« 
clinical  history  and  danger.  It  is  an  exceedingly  grave  affection,  proving 
fatal,  especially  in  young  children,  in  a  large  majority  of  cases.  The  danger 
proceeds  from  obstruction  to  the  current  of  air  to  and  from  the  air- vesicles. 
The  obstraction  is  due  to  the  small  size  of  the  affected  tubes ;  the  swelling 
of  the  mucous  membrane  and  the  presence  of  muco-purulent  liquid,  which 
in  the  larger  tubes  do  not  interrupt  the  free  passage  of  air,  occasion  in  the 
nnall  tubes  serious  interference,  and,  as  the  affection  is  bilateral,  fatal  apnoea 
is  liable  to  be  produced. 

Id  acute  bronchitis  of  the  small  bronchial  tubes  the  inflammation  is  much 
more  intense  than  in  acute  simple  bronchitis  of  the  large  tubes.     The  small 
bronchi  contain  muco-pus,  which  escapes  in  small  drops  when  a  section  of  the 
longs  is  made.     Upon  microscopical  examination  the  walls  of  the  affected 
portions  of  the  bronchi  are  found  infiltrated  with  emigrated  white  blood-cor- 
puscles, and  frequently  inflammatory  products  exist  in  the  air-cells  immedi- 
ately adjacent  to  the  inflamed  bronchi.     Obstruction  from  plugging  of  the 
tubes  with  muco-pus  leads  to  collapse  of  pulmonary  lobules.    These  collapsed 
lobules  become  secondarily  inflamed.     It  is  thus  seen  that  the  lesions  are  not 
eonfined  to  a  simple  inflammation  of  the  mucous  membrane  of  the  small 
bronchi,  but  embrace  also  inflammation  of  the  other  coats  of  the  bronchi  and 
of  the  air-cells  in  connection  with  the  bronchi.     There  is,  therefore,  in  most 
cases,  broncho-pneumonitis.      The  lungs  are  generally  hyperaemic,  and  are 
often  cedematous.     There  is  usually  compensatory  emphysema  of  the  superior 
and  anterior  parts  of  the  lungs. 

The  mechanical  obstruction  and  the  incidental  circumstances  just  stated 

afford  an  explanation  of  the  symptoms  which  make  up  the  clinical  history  of 

this  variety  of  bronchitis ;  and  as  regards  its  clinical  history  it  presents  a 

striking  contrast  to  acute  bronchitis  limited  to  the  larger  tubes.     The  respi- 

xidons  are  frequent  in  proportion  to  the  bronchial  obstruction.     In  young 

children  they  may  be  increased  to  60  or  70  per  minute.     Dyspnoea  exists  in 

a  degree  corresponding  to  the  acceleration  of  breathing.     In  severe  cases  it 

amoonts  to  orthopnoea,  the  patient  keeping  the  sitting  posture  and  suffering 

extremely  for  the  want  of  breath.     The  speech  is  short  and  jerking  ;  the  alae 

Bi*i  dilate ;  the  face  is  congested  and  swollen  ;  and  the  countenance  expresses 

tnxietj  and  distress.     Lividity  is  marked,  partly  in  consequence  of  imperfect 

oxygenation  of  the  blood,  but  more  especially  of  its  accumulation  in  the 

right  cavities  of  the  heart  (cyanosis).      There  is  great  restlessness.      The 

pulse  is  notably  frequent,  but  not  accelerated  in  proportion  to  the  respirations.. 

Cough  is  more  or  less  prominent,  and  is  difficult  and  ineffectual  from  the  want 

of  breath.    The  expectorated  matter  coming  from  the  small  tubes  does  not 

contain  babbles  of  air;  its  specific  gravity  is  greater  than  that  of  water,  and 

it  has  sufficient  consistence  to  preserve  the  form  of  the  tubes.     In  its  passage 
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along  the  large  tubes  it  becomes  mixed  with  mucus  from  the  latter,  wh; 
contains  air  and  consequently  floats  on  water.  The  characteristic  expect<> 
tion  consists  of  mucus  floating  on  water,  with  which  are  connected  filame 
sinking  below  the  surface. 

The  symptoms  distinguish  sufiiciently  capillary  bronchitis  from  bronchi 
limited  to  the  larger  tubes,  but  they  do  not  always  suffice  for  the  discrii 
nation  of  this  from  other  aflections.  It  should  never  be  confounded  w 
laryngeal  affections  occasioning  obstruction  (simple  or  pseudo-membrane, 
laryngitis),  for  in  these  affections  the  voice  is  affected,  the  cough  is  char 
teristic,  and  the  respirations  are  labored,  but  not  notably  accelerated.  Att4 
tion  to  the  points  just  named  will  show  the  affection  to  be  seated  within  t 
chest.  The  diseases  with  which  it  is  most  liable  to  be  confounded  are  pin 
monitis,  asthma,  and  ordinary  acute  bronchitis  with  collapsed  lobules.  It  m 
generally  be  discriminated  from  these  affections  by  means  of  physical  si^ 
taken  in  connection  with  the  symptoms.  The  resonance  on  percussirm  is  - 
diminished  in  capillary  bronchitis,  and  over  the  upper  lobes  it  may  be  grea 
than  in  health,  owing  to  an  emphysematous  condition  of  the  air-vesicles.  1 
presence  of  muco-purulent  liquid  in  the  small  tubes  gives  rise  to  fine  bubbL 
(subcrepitant)  rales.  As  the  aflfection  is  bilateral,  the  rales  are  heard  on  U 
sides,  and  especially  on  the  posterior  aspect  of  the  chest.  The  respirat 
murmur  is  weakened.  The  anterior,  superior,  and  middle  portions  of 
chest  in  a  young  child  may  become  largely  dilated,  presenting  the  charac= 
istic  deformity  of  long-continued  and  great  emphysema,  this  appearance 
appearing  after  recovery. 

Lobar  pneumonitis  is  to  be  excluded  by  the  absence  of  the  symptoms 
signs  diagno.stic  of  that  disease.     Dulness  on  percussion  extending  over 
or  more  lobes  is  wanting.     Pneumonitis  is  generally  abruptly  developed, 
is  not  preceded  or  accompanied  by  bilateral  bronchitis.     It  is  rare  for  pi 
monitis  affiscting  but  one  lobe  to  occasion  so  much  disturbance  of  the  resf: 
tion  as  takes  place  in  severe  cases  of  capillary  bronchitis.    The  crepitant  r 
if  it  be  present,  denotes  pneumonitis,  and  if  this  affection  exist  and  h 
advanced  far  enough  for  bubbling  rales  to  become  developed,  the  latter 
confined  to  one  side  only,  except  in  the  rare  instances  in  which  the  pneuu 
nitis  is  double.     The  t^imperature  of  the  body  is,  as  a  rule,  higher  than 
capillary  bronchitis,  the  thermometer  in  the  latter  rarely  showing  an  ele\ 
tion  above  102°  F. 

Asthma  is  not  accompanied  by  pyrexia.  The  respirations  are  not  rapi 
but  labored,  the  labor  being  especially  marked  in  expiration  (expirato 
dyspnoea).  They  are  accompanied  by  loud  sibilant  and  sonorous  rales, 
is  a  paroxysmal  affection,  the  dyspnoea  not  persisting  as  in  capillary  brc 
chitis ;  and  unless  the  case  happen  to  be  one  in  which  asthma  is  experienc 
for  the  first  time,  the  liability  of  the  patient  to  this  aflfection  is  known. 

The  discrimination  from  acute  bronchitis  of  the  larger  tubes  with  collap.« 
lobules  or  broncho-pneumonitis  is  more  difficult.  The  diflferential  diagno 
must  be  based  on  the  greater  gravity  of  the  symptoms,  the  clearness  of  t 
resonance  on  percussion,  and  the  diffusion  over  both  sides  of  the  subcrepit^ 
rales  in  cases  of  capillary  bronchitis. 

Extensive  broncho-j)neum()nitis  supervening  upon  capillary  bronchitis 
course  increases  the  gravity  of  the  local  symptoms  and  the  danger.  A  i 
of  temperature  to  103°  or  104°  renders  this  complication  probable,  but  by 
means  certain,  for,  exceptionally,  these  temperatures  are  observed  in  cases 
capillary  bronchitis  without  the  pneumonic  complication.  The  occurrence 
the  latter  cannot  always  be  ascertained  by  means  of  pliysical  signs. 

Pleuritis  with  large  eflfusion  may  give  rise  to  accelerated  breathing,  li^ 
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ity,  etc.,  but  this  affection  is  readily  excluded  by  the  absence  of  the  signs 
denoting  the  accumulation  of  liquid  in  the  pleural  cavity. 

(apillary  bronchitis  occurs  especially  in  young  children,  and  next  in  fre- 
quency in  the  aged,  but  it  is  occasionally  met  with  in  adults.      It  is  always 
a  disease  of  gravity,  but  particularly  so  at  the  two  extremes  of  life.     In 
Toang  children  and  the  aged  it  proves  fatal  in  a  very  large  proportion  of 
[tses.    It  destroys  life  in  some  cases  rapidly.     I  have  known  it  to  prove 
fatal  in  less  than  twelve  hours  after  the  symptoms  denoted  gravity,  of  dis- 
ease.   The  average  duration  in  fatal  cases  in  children  is  from  three  to  five 
daFS.    The  duration  is  longer  in  adults,  and  the  disease  is  much  less  grave 
after  childhood  and  during  middle  age.     In  cases  ending  in  recovery,  conva- 
lescence becomes  established  after  a  duration  varying  from  a  week  to  two 
weeks.    Happily,  it  is  by  no  means  a  disease  of  frequent  occurrence  even  in 
Toung  children.     In  the  mode  of  dying  apnoea  predominates ;  and  the  prog- 
ress toward  a  fatal  termination  is  denoted  by  increasing  lividity,  the  pulse 
becoming  more  and  more  frequent  and  feeble,  the  skin  covered  with  clammy 
perspiration,  the  labor  and  frequency  of  the  respirations,  together  with  cough 
and  expectoration,  diminishing  toward  the  close  of  life  from  muscular  pros- 
tration.    Thrombosis,  or  the  formation  of  a  clot  in  the  right  side  of  the 
heart,  is  an  occasional  accident  which  may  prove  the  immediate  cause  of 
death. 

Treatment. — Bloodletting  may  be  employed  at  the  onset  under  those 
conditions  by  which  the  employment  of  this  remedy  in  other  inflammatory 
^iffeotions  is  to  be  regulated.    It  is  not  admissible  in  young  or  feeble  subjects, 
Aod  in  employing  this  or  any  other  debilitating  measure  the  physician  should 
not  low  sight  of  the  fact  that  it  is  important  to  economize  the  strength  of  the 
patient  in  order  that  the  laborious  efforts  of  breathing  may  be  carried  on  for 
%  length  of  time  sufficient  for  the  resolution  of  the  disease.     The  danger  and 
d\s*trej«  incident  to  the  disease  arise  chiefly  from  the  deficiency  of  fresh  sup- 
plies of  air  in  the  air-cells ;  and  if  bloodletting  be  injudiciously  practised,  the 
patient  suffers  from  the  want  of  both  blood  and  air.     The  importance  of 
economizing  strength  should  also  enforce  circumspection  in  the  use  of  saline 
depletanta  and  sedative  remedies.     These  should  not  be  pushed  to  the  extent 
of  producing  prostration.     The  difficulty  consists  in  mechanical  obstruction, 
which  neither  these  nor  any  therapeutical  measures  will  immediately  remove. 
The  safety  of  the  patient  depends  on  the  maintenance  of  life  until  the  disease 
piffies  through  its  career.     The  inhalation  of  oxygen  affords  marked  relief 
of  the  dyspnoea.     Breathing  warm  vapor  is  not  only  highly  useful  as  a  palli  • 
itive  measure,  but  it  does  not  a  little  toward  promoting  resolution  of  the 
iHiammation.     It  should  form  an  important  part  of  the  treatment ;  and  the 
■ost  effective  method  is  to  keep  the  atmosphere  of  the  room  constantly  and 
ibundantly  charged  with  steam  during  the  course  of  the  disease.     Water  in 
leTeral  Tessels  should  be  kept  at  the  point  of  ebullition  by  means  of  heat  in 
^)laceg,  stoves,  or  burning  gas.    [Steam  should  also  be  occasionally  inhaled 
directly  from  an  atomizer.     It  is  probable  that  medicated  sprays  are  more 
«ftciciou8  than  those  of  simple  water,  and  the  best  solutions  for  this  purpose 
we  chloride  of  sodium  and  carbonate  of  sodium,  of  the  strength  of  from  1 
to  5  per  cent. — H.]     The  temperature  of  the  room  should  be  kept  at  a  high 
point,  85®  to  90°.     The  iodide  of  potassium  should  be  given  freely. 

Emetics  in  young  children  are  advisable  for  a  reason  already  stated — 
ttiMjly,  to  supply  the  want  of  voluntary  efforts  of  expectoration.  Care, 
Wtw,  is  to  be  taken  not  to  repeat  them  so  often  as  to  occasion  exhaus- 
^'  The  use  of  apomorphia  has  been  already  referred  to  (p.  144).  Lax- 
»tiTC8  are  useful  by  diminishing  the  contents  of  the  intestines,  and  thereby 
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giving  space  for  more  effective  action  of  the  diaphragm  in  respiration.    ] 
sive  applications  to  the  chest  are  useful,  but  blisters  are  of  doubtful  i 

[Warm  baths  followed  by  cold  sponging  are  useful  both  for  their  gener 
ocal  effects.  They  are  tranquillizing  to  the  nervous  system,  and,  I 
more  active  respiratory  movements  which  they  excite,  promote  expectc 
and  prevent  collapse  of  the  lung. — H.] 

The  great  object  being  to  carry  the  patient  safely  through  the  diseas 
porting  measures  are  early  indicated,  and  they  are  important  in  proporl 
the  symptoms  denote  failure  of  the  vital  powers. 

Bronchitis  with  Fibrinous  Exudation. 

A  variety  of  bronchitis  is  characterized  by  a  fibrinous  exudation  < 
inflamed  mucous  surface.  This  characteristic  feature  is  expressed  1 
names  diphtheritic,  pseudo-membranous,  plastic,  croupous,  or  croupal, 
have  been  applied  to  it.  It  is  frequently  associated  with  inflammation 
larynx  and  trachea,  attended  with  a  similar  exudation,  constituting  th( 
tion  known  commonly  as  true  croup  and  occurring  also  in  certain  ca 
diphtheria.  But  reference  is  here  made  to  bronchitis  with  this  pecu 
occurring  independently  of  a  similar  affection  of  the  larynx  and  ti 
Exclusive  of  the  cases  in  which  it  accompanies  croup  and  diphtheria, 
rare  variety  of  bronchitis.  The  exudation  is  similar  to  that  in  the  bro; 
secondary  to  croup.  It  forms  a  dense  membraniform  layer,  which  at 
closely  agglutinated  to  the  mucous  surface,  but  sooner  or  later,  loosen( 
detached  by  a  suppurative  process,  is  expectorated.  When  expectorat 
false  membrane,  as  it  is  called,  either  has  the  form  of  patches  or  strip.* 
is  thrown  off  entire  from  portions  of  the  bronchial  tubes,  and  when  cai 
displayed  may  be  found  to  consist  of  casts  representing  more  or  less 
bronchial  subdivisions.  Aside  from  the  form  of  casts  of  the  tubes,  the 
ous  character  of  the  expectorated  matter  may  be  ascertained  by  micros< 
examination  and  by  chemical  reagents.  It  presents  the  fibrillar  which  c 
terize  exuded  fibrin  in  other  situations.  Placed  in  a  solution  of  acetic 
it  becomes  swollen,  whereas  mucus  contracts  and  is  thereby  rendered 
dense. 

The  fibrinous  casts  are  expectorated  in  a  globular  mass  enveloped  in  i 
and  without  close  examination  they  are  liable  to  be  overlooked.  Wh 
mucus  is  carefully  removed,  the  casts,  displayed  in  liquid,  sometimes  rep 
a  bronchial  stem  of  considerable  size  with  subdividing  branches  which 
extended  to  the  smallest  ramifications.  These  exudative  casts  are  to  1 
tinguished  from  those  produced  by  the  coagulation  of  blood  within  the 
in  some  cases  of  bronchorrhagia.  The  latter  do  not,  like  the  former,  p 
laminse  or  concentric  layers,  and  they  contain  blood-corpuscles  in  grea 
less  quantity.     They  are  of  course  preceded  by  haemoptysis. 

The  inflammation  in  cases  of  bronchitis  with  fibrinous  exudation  is 
acute,  subacute,  or  chronic.  Occurring  in  young  children,  it  may  oc 
sufficient  obstruction  to  seriously  compromise  respiration,  and  it  freq 
proves  fatal.  Affecting  adults,  however,  if  not. complicated  with  other 
affections,  it  rarely  destroys  life,  and  in  the  majority  of  cases  the  reco^ 
complete.  I  have  met  with  a  case  in  which  it  was  associated  with  a 
and  emphysema.  Fibrinous  bronchitis  has  been  associated  in  many 
with  phthisis.  I  have  known  it  to  occur  in  connection  with  acut« 
pneumonitis.  [It  has  also  been  observed  in  association  with  skin  dij 
such  as  eczema,  pemphigus,  and  herpes,  and  the  view  has  been  enter 
that  in  such  cases  the  bronchial  affection  is  a  localization  of  one  of 
cutaneous  affections. — H.] 
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There  are  no  symptoms  or  signs  by  means  of  which  the  diagnosis  of  this 
Tariety  of  bronchitis  can  be  made  out  prior  to  the  expectoration  of  false  mem- 
brane or  bronchial  casts.  When  this  occurs  the  character  of  the  affection  is 
of  course  manifest.  This  expectoration  is  preceded  and  accompanied  by  vio- 
lent paroxysms  of  coughing.  It  is  followed  by  a  muco-purulent  expectora- 
tion, which  may  be  bloody.  The  symptoms  are  relieved  by  the  removal  of 
the  fibrinous  exudations  or  casts.  The  expectoration  of  the  latter  may  be 
repeated  aft«r  intervals  of  days,  weeks,  months,  or  even  years.  The  charac- 
ter of  the  disease,  if  it  prove  fatal  before  the  expectoration  of  false  mem- 
brane takes  place,  may  be  suspected,  but  the  symptoms  and  signs  show  only 
the  existence  of  bronchitis  with  obstruction  of  bronchial  tubes  and  perhaps 
collapse  of  pulmonary  lobules.  This  variety  of  bronchitis  sometimes  recurs 
repeatedly  in  the  same  person.  I  have  met  with  cases  in  which  a  large  num- 
ber of  bronchial  casts  (forty  or  fifty)  were  expectorated  at  as  many  different 
times. 

The  principles  of  treatment  are  essentially  the  same  as  in  cases  of  acute 
or  chronic  bronchitis  without  this  peculiar  feature,  and  they  need  not  be 
separately  considered.  Warm  vapors  or  sprays  inhaled  will  aid  in  the  sepa- 
ntion  of  the  false  membrane,  [and  they  may  be  medicated  with  carbonate  of 
godiam  or  potassium  (1  per  cent.),  both  of  these  substances  being  solvents  of 
fibrin.  Pilocarpine  has  been  suggested  as  a  remedy  likely  to  prove  effective 
in  these  eases,  on  account  of  its  property  of  producing  a  copious  liquid  secre- 
tion from  the  bronchial  mucous  membrane.  Mercury  and  potassium  iodide 
We  been  administered  with  the  object  of  preventing  a  return  of  the  parox- 
ysms, and  with  apparent  success.  If  possible,  the  winters  should  be  spent 
io  a  climate,  such  as  the  sea-coast  of  Florida,  where  the  air  is  both  warm  and 
moist.— H.] 

Oircumsciibed  Bronchitis. 

As  already  stated,  bronchitis  when  circumscribed  is  incidental  to  some 
other  pulmonary  disease.  It  is  developed  in  pneumonitis,  being  limited  to 
the  lobe  or  lobes  affected,  and  is  the  chief  source  of  the  expectoration  in  this 
disease  if  it  do  not  go  on  to  the  suppurative  stage.  It  occurs  in  pulmonary 
phthisis,  and  is  limited  to  the  tubes  in  proximity  to  the  seat  of  the  deposit 
of  tubercle.  The  bronchitis  in  this  disease  furnishes  the  expectoration  prior 
to  the  softening  and  discharge  of  the  tuberculous  product.  As  thus  developed, 
bronchitis  claims  no  special  attention  in  a  therapeutical  'point  of  view. 

Chronic  Bronchitis— Fetid  Bronchitis. 

Chronic  bronchitis  may  follow  the  acute  form  or  it  may  be  subacute  from 
the  beginning.  It  is  far  less  frequent  than  acute  bronchitis.  It  occurs  much 
oftener  in  aged  persons  than  during  the  early  and  the  middle  period  of  life. 
It  is  associated  with  asthma,  pulmonary  emphysema,  and  cardiac  lesions,  espe- 
cially those  involving  mitral  stenosis  or  incompetence  of  the  mitral  valve, 
[and  is  not  infrequently  a  manifestation  of  some  underlying  constitutional 
ttodition  such  as  gout,  rheumatism,  or  renal  disease. — H.] 

The  bypersemia  is  less  intense  than  in  acute  bronchitis.  The  color  of  the 
Bacons  membrane  may  be  bluish-red  or  it  may  be  grayish  or  slate-colored. 
The  morbid  products  upon  the  membrane  are  similar  to  those  in  acute  bron- 
diitis,  but  usually  with  greater  predominance  of  mucus.  More  extensive 
changes,  however,  may  occur  in  the  bronchial  wall.  This,  on  the  one  hand, 
■a?  become  thickened  by  the  development  of  new  connective  tissue,  or  it 
■ay  become  thinned  in  consequence  of  atrophy  of  the  connective  tissue  and 


148 


BROXCUJ. 


giving  space  for  more  effective  acti».n  ol"  • 
sive  apjjlications  to  the  chest  are  usrt'ii]. 
[Warm  baths  followed  by  cuKl  spongiii;: 
local  effects.     The}'  are  tramjuillizin-j   ■ 
more  active  respiratory  movements  \vl.=   ■ 
aiul  prevent  collapse  of  the  lung. —  II   I 
The  great  object  being  to  carry  flu-  ' 
jjorting  measures  are  early  indicateil.  ;r 
the  symptoms  denote  failure  of  the  v "    ■ 

Bronchitis  with  TV 

A  variety  of  bronchitis  is  chaia.  ■ 

inflamed  mucous  surface.     Thi>  ii.. 

names  diphtheritic,  pseudo-menilii.s!.. 

have  been  applied  to  it.     It  is  tVr..  . 

larynx  and  trachea,  attended  \\\\\,  .. 

tion  knfiwn  commonly  as  frin-  . 

diphtheria.     But  reference  i^   ;  . 

occurring  independently  of  n    >;.= 

Exclusive  of  the  ca.ses'in  wMi].  ■. 

rare  variety  of  bninciiiiis.     Tl-. 

secondary  to  croup.      It  fnrin- 

closely  agglutinateil  to  the  nm 

detached  by  a  suppurativi-  |  i- 

false  membrane,  as  it  is  ealK"! 

is  thrown  off  entire  from  ]m>\-' 

displayed  may  be  found  tn  <  •• 

bronchial  subdivisions.     A>i  ■ 

ous  character  of  the  ex]"Mf'.' 

examination  and  by  ehi'mit-.i'' 

terize  exuded  fibrin  in  nili.'i 

it  becomes  swollen.  whi.rr;i« 

dense. 

The  fibrinous  casts  are  eT» 

and  without  close  cxaminaT- 

mucus  is  carefully  reniM\  1 1' 

a  bronchial  stem  of  ii.u-i.i.- 
extended  to  the  small,  .^r    i    ■ 
tinguished  fmni  flmsi-  j.i.h 
in  some  ca.«<es  of  liniin),..;  i  • 
lamina'  or  cnneentiit    i.. 
less  <|uantity.     Thi-y  .-.■■ 
The  inflanimatioM  in  . . 
acute,  fcubacute,  or  elir.      • 
sufficient   (dislruetinn    i. 
proves  fatal.      Anectii..    . 
affectinns,  it  rarely  <!-♦.. 
complete.     I   have  m./t       .  .   "" 
and  emphyseuia.      Kil      .      - 
with   phthisis.      I    li:iv, 
pneumonitis.     [Ii  h:i 
such  as  eczema.  piMii|  '  ^ 

that  in  such  cases  llu  * 

cutaneous  affection. -s.- 


"I'-rive  tissue  litth-  :  ■■.]•',]. 

•■'i.r  membrane.      In  v  :.*.- 

-lu  destruction  of  it*v*:is- 

ii*i  tubes,  or  br(mehieet:»-:> 

.ii:ivil  broncluis  is  m^iliHv 

'  p'H  fi»rms  of  briniehieit:i^:> 

...    lie  rusiform,  and  the  saeeu- 

!in»nie  bronchitis,   but   it  is 

■ .:  ii-  :<  associated   with   snuie 

■  e'l' srma,  old   pleuritic    thick- 

"••lutrrimes  one   or   more  large 

•iiared  epithelium,  are  fouinl 

.     lav  be  sometimes  congenital. 

•fieuijil  inflammation  are  esscn- 

■-.•i-    mly  in   intensity  ;   but   con- 

.ucp*  proceeding  from  associated 

.uk     umplains  only  of  a   sense  of 

:.iui.     If  cough  be  frequent   and 

:ie  L'hest  on  both  sides  or  at  the 

..-^.upigai  on  the  ribs.    P'ebrile  move- 

.    iiunn  of  fever  at  night  is  observed 

..Ml  ^Mud  or  it  may  be  more  or  less 

»    lueii  if  at  all  affected.     The  loss 

«*4*«  *  not  marked,  as  it  usually  is 

..Mil   Lsaally  does  not  present  ]»a'llor 


rti'iuency  and  severity  it   varies 
_^.    ■uient,  and  difficult  in  proj>urtion 
.  ...  -.f.-Juets  within  the  affected  tubes 
.     r   ii"'lved.     The  expectoration  al.*iO 
^,.iiiiie<  abundant,  consisting  of  uiucus 
.  .CI-  s  Aipious  the  affection  has  been 
u-'.ii-.  ^>lid,  greenish  or  ash-colored 
_  ..,%c  artf^e*  are  raised  after  much  cough- 
,,ri    iw  disease  has  been  called,  after 
.     fc    jmcs  be  streaked  with  blood.      In 
.  ,.^'m.  :3tt*  purulent  characters  not  infre- 
.V-    «    in^*ai*s  t(»  consist   of  pure  pus. 
....    jijHirtant  ti>  determine  whether  the 
«    n'^'StMice  of  pus  being  supposed  to 
,„,^     r*).'ai  is  now  deemed  a  point  of  com- 
^  ffcvrtained  that  pus  is  formed  on   a 
.%fc»unt?son  of  pure  pus.  however,  does 
..^v.4'»^  *"**'*  "***  ^^^**  discharge  of  a  tuber- 
-,^-^'tiif.:^  jibscess  ol'  the  liver,  evacuating 
"        ^.4.»»,!i»if,  «»ie.     The  diversified  characters 
,n«ri>j«i 5  forms  4)f  the  disease  are  of  less 
.i,tn:r«'^  supposed,  siriee   the    knowledge 
"_  ,^rt.^  •iTnishes  a  far  more  reliable  source 
'  ^'  ^.^    MiL^-zions.     The  obvious  differential 
*^  ^^  ^,  hi  ,?;siinguislied  from  each  other  are 
J.  <-iii.-5«i"J*pj»'"i'"^  ■    it    i-^  more  or  less 
•-^^*'*^^  ^.j-*!  w*ier  :  it   ntaius  bubbles  of  air, 
^    **■      ■•^!^'^  .^^tl"**'  I*'*'^   visei*!   than  mucus, 
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HB  i  srK^ible  in  water,  and  in  water  it  sinks  to  the  bottom.  These  differential 
eh^racters  are  combined  in  varying  proportions  when  the  matter  of  expeo- 
t4:>»-ation  is  mueo-purulent. 

The  matter  of  expectoration  in  some  cases  of  chronic,  as  also  of  acute 
l>f-«  ^nchitis,  is  notably  fetid,  having  the   characteristic   odor  of  decomposed 
a^nimal  substances.     The  affection  is  then  said  to  be  fetid  hronchitis.     Gener- 
al Ij.  this  characteristic  fetor  denotes  either  gangrene  of  lung,  bronchitis  with 
(]| minted  bronchial  tubes,  or  decomposition  of  matter  within  phthisical  cavities  ; 
\y%jL  t  it  may  occur  independently  of  any  of  these  conditions.     Gangrene  may 
\y^t  excluded  by  the  absence,  on  microscopical  examination,  of  any  appearance 
of*  expectorated  pulmonary  tissue,  and  dilated  tubes  by  the  absence  of  the 
fibi^sof  that  physical  condition.     The  diagnosis  is  to  be  made  by  excluding 
^hese  diseases,  together  with  pyothorax  and  perforation  of  lung,  the  expecto- 
ration in  the  latter  sometimes  having  a  notable  degree  of  fetor.     The  expla- 
i^atioQ  of  fetid  bronchitis  is  that  circumstances  pertaining  to  morbid  products 
<«rithin  the  tubes  are  favorable  for  the  action  of  the  putrescence-producing 
Ijacteria  derived  from  the  atmosphere.     [The  quantity  of  expectoration  in 
ibese  cases  is  generally  large,  and  on  standing  it  separates  into  three  layers, 
of  which  the  uppermost  is  frothy  and   contains  masses  of  muco-purulent 
KDaterial ;  the  lowest  presents  a  granular  appearance,  and  is  largely  composed 
of  small  yellowish  masses,  the  so-called  Dittrich's  plugs ;  the  intermediate 
layer  is  of  a  serous  appearance.     It  is  the  lowest  layer,  and  especially  the 
plugs  of  Dittrich,  which  are  characteristic  of  fetid  bronchitis  and  impart  to 
tbe  sputum    its   fetor.     When  examined  microscopically  the  '* plugs"  are 
fV)UD(i  to  be  mostly  composed  of  minute  organisms,  among  which  the  lepto- 
chrii  pulmonalis  is  predominant.     They  may  contain,  besides,  fat-granules, 
pus-corpuscles,  and  crystals  of  margarin. — H.] 

Chronic  bronchitis  of  course  involves  the  same  causes  as  the  acute  in  the 
eues  in  which  it  is  preceded  by  the  latter.     It  may  be  produced  and  main- 
'Uioed  by  the  inhalation  of  irritating  particles  of  stone  or  metal  in  the  exer- 
cise of  certain  occupations.     Its  continuance   in  some  cases  is  referable  to 
organic  affections  of  the  heart,  consisting  of  obstructive  or  regurgitant  mitral 
lesions.     These  act  by  inducing  pulmonary  congestion.     It  is  an  affection 
incident  to  old  age,  occurring  without  any  obvious  causative  agencies.     It 
ceeurs  in  youth  and  middle  age  irrespective  of  apparent  causes,  and  is  often 
associated  with  asthma  and  emphysema.     To  these  affections  it  stands  in  the 
i^iation  of  a  cause  rather  than  an  effect.     In  cold  latitudes  it  is  sometimes 
Manifestly  dependent  on  climatic  causes,  recurring  with  each  successive  win- 
^r,  and  disappearing  during  the  summer  season  or  on  removal  to  a  warm 
e/iinate  ("  winter  cough  "). 

It  is  not  an  affection  which  tends  directly  to  destroy  life.  In  the  aged  it 
oiaj  sometimes  predispose  to  the  development  of  capillary  bronchitis,  and 
tfcus  indirectly  prove  serious.  In  connection  with  the  feebleness  of  advanced 
y^ars  it  may  lead  to  collapse  of  pulmonary  lobules,  and  in  this  way  shorten 
iHe.  Its  existence  in  a  patient  prostrated  with  any  other  disease  involves 
«lai.iiger  from  the  accumulation  of  morbid  products  in  the  bronchial  tubes.  It 
n&mj  lead  to  the  development  of  asthma  and  pulmonary  emphysema — affec- 
tions which,  although  not  immediately  dangerous,  diminish  the  duration  of 
lift.  Aside  from  these  contingencies,  the  evil  to  be  apprehended  is  the  per- 
mnency  of  the  affection.  It  is  liable  to  become  established,  persisting  for 
yean. and  in  aged  persons  for  the  remainder  of  life.  The  existence  of  chronic 
Vroncbitis  does*  not  involve  an  increased  liability  to  the  development  of  pul- 
■onary  phthisis. 

The  DiAONOSis  of  chronic  bronchitis  involves  discrimination  from  pulmonary 
pktbins.    This  would  be  difficult,  and  sometimes  impossible,  were  the  inves- 
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ligation  to  be  limited  to  the  symptoms ;  hence  before  physical  signs  were 
studied  these  two  affections  were  of  necessity  confounded.  The  importance 
of  the  discrimination  is  obvious  in  view  of  the  great  difference  between  the 
affections  as  regards  prognosis.  The  differential  diagnosis  is  to  be  based  on 
the  absence  of  the  symptoms  and  signs  which  are  diagnostic  of  phthisis.  In 
other  words,  it  is  concluded  that  the  latter  does  not  exist,  from  negative  evi- 
dence or  reasoning  by  way  of  exclusion.  The  absence  of  symptoms  whicb 
belong  to  the  clinical  history  of  phthisis  is  also  to  be  considered,  such  as  pro- 
gressive marked  emaciation,  haemoptysis,  and  accelerated  breathing.  These 
symptoms  are  wanting  in  chronic  bronchitis.  The  physical  signs  in  this 
variety  of  bronchitis  are  the  same  as  in  the  acute  form — namely,  the  presence 
of  dry  and  moist  bronchial  rales,  the  resonance  on  percussion  and  tbe  vocal 
resonance  unaffected,  and  the  respiratory  murmur  weakened  and  sometimes 
suppressed  over  a  portion  of  the  chest  from  temporary  obstruction  of  bronchial 
tubes,  but  its  characters,  aside  from  weakness,  unchanged.  The  parasitic  doc- 
trine of  phthisis  has  rendered  the  microscopical  examination  of  the  sputum 
important  in  the  differentiation  of  this  affection  from  chronic  bronchitis.  The 
absence  of  the  bacillus  tuberculosis  in  a  single  specimen,  however,  is  not  suf- 
ficient to  exclude  phthisis,  but  the  negative  result  in  repeated  examinations 
goes  far  toward  the  exclusion  of  that  disease. 

The  coexistence  of  pulmonary  emphysema  is  to  be  determined  by  symptoms 
and  signs  diagnostic  of  this  affection,  which  will  be  considered  in  the  next 
chapter. 

In  the  TREATMENT  of  chronic  bronchitis  bloodletting  or  other  depletory  meas- 
ures are  never  indicated.  The  affection  seldom  exists  under  circumstances 
which  render  it  desirable  to  lower  the  powers  of  life.  Counter- irritation  by 
means  of  croton  oil  or  stimulating  liniments  is  sometimes  useful.  The  diet 
should  be  nutritious,  but  not  stimulating,  consisting  of  milk,  eggs,  fowl,  fish, 
and  farinaceous  articles.  Meat,  however,  is  not  to  be  interdicted  if  the  sys- 
tem be  enfeebled.  Wine  and  alcoholics  are  to  be  avoided,  except  when  meas- 
ures to  support  or  strengthen  the  system  are  indicated.  Attention  to  the 
surface  of  the  body  is  important.  In  a  cold  or  variable  climate  woollen  or 
silk  garments  should  be  worn  next  the  skin.  An  undergarment  of  buckskin 
or  chamois  leather,  worn  over  light  woollen  or  silk,  affords  during  cold  weather 
great  protection  and  saves  the  inconvenience  of  an  undue  quantity  of  cloth- 
ing. The  object  is  to  secure  uniformity  of  the  temperature  of  the  surface  and 
to  maintain  the  functions  of  the  skin. 

Medicines  may  be  employed  with  a  view  to  palliation  and  cure.  If  cough 
be  troublesome,  exceeding  that  recjuired  for  expectoration,  soothing  remedies 
are  called  for.  Opium,  however,  is  to  be  prescribed  with  circumspection  ;  in 
the  first  place,  lest  the  habit  of  using  it  be  formed — a  consideration  to  be  taken 
into  account  in  all  chronic  affections  ;  and  in  the  second  place,  in  feeble  sub- 
jects and  under  circumstances  in  which  there  may  be  danger  from  an  accu- 
mulation in  the  bronchial  tubes,  serious  consequences  may  follow  blunting  that 
sense  of  the  presence  of  morbid  products  which  induces  acts  of  expectoration. 
Moreover,  the  use  of  opium  tends  to  impair  the  digestive  powers.  For  these 
reasons  other  anodynes,  such  as  hyoscyamus,  conium,  belladonna,  and  hydro- 
cyanic acid,  are  generally  to  be  preferred. 

As  a  rule,  the  remedies  which  are  called  expectorants  are  not  indicated. 
The  nauseant  expectorants  do  harm  by  their  depressing  effect  and  by  disturb- 
ing the  appetite  and  digestion.  The  stimulant  expectorants,  such  as  squills, 
senega,  etc.,  are  of  doubtful  efficacy,  and  if  not  useful  ai%  more  or  less 
hurtful. 

Certain  remedies,  however,  sometimes  exert  a  curative  effect.  The  iodide 
of  potassium  (or  the  iodide  of  ammonium)  is  one  of  these,  and  perhaps  the  one 
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njost  likely  to  be  successful.     Fire  or  ten  grains  three  or  four  times  daily 
miy  be  given  at  first,  and  before  abandoning  the  remedy  as  useless  the  dose 
should  be  increased  to  the  limit  of  tolerance.     [The  remarkable  efficacy  of 
this  drug  in  many  obstinate  eases  is  probably  due  to  the  fact  that  the  bron- 
chitis is  the  sole  manifestation  of  a  gouty,  rheumatic,  or  syphilitic  constitu- 
tion—H.]     This  remedy  is  not  always  tolerated  even  in  moderate  or  small 
doses,  andf  it  is  by  no  means  always  successful,  even  when  large  doses  occa- 
jiioD  no  inconvenience.     The  muriate  of  ammonia  is  in  some  cases  a  curative 
remedy.    I  have  known  it  to  effect  a  prompt  cure,  the  disease  having  existed 
for  ten  years.     The  balsam  of  copaiba  is  a  remedy  the  value  of  which  in  this 
disease  is  not  generally  appreciated.     It  has  no  value  in  certain  cases,  but  its 
eoratiTe  effect  is  sometimes  so  marked  that  it  would  seem  to  be  almost  a 
specific  remedy.     The  spirits  of  turpentine  occasionally  prove  equally  effica- 
cious.   A  good  method  of  giving  the  latter  is  in  what  the  late  Prof.  Clark 
oi  Boston  called  the  continuous  dose — namely,  a  drop  in  an  emulsion  every 
one  or  two  hours  throughout  the  day.     Other  balsamic  remedies,  the  balsams 
of  Tolu,  Peru,  and  sandal-wood,  are  among  the  curative  remedies,  to  which 
tre  to  be  added  terebene,  tar,  and  the  compound  tincture  of  benzoin.     The 
bromine  salts  are  to  be  mentioned  as  useful  remedies.     This  list  might  be 
extended.     As  an  illustration  of  the  great  number  of  remedies  which  have 
been  found  useful  in  bronchitis,  the  National  Dispensatory  enumerates  under 
this  head  one  hundred  and  twenty-two  articles. 

Frequently,  marked  benefit  as  regards  the  bronchitis  is  derived  from  tonic 
remedies  in  conjunction  with  measures  to  invigorate  the  system.  The  salts 
of  quinia  and  the  preparations  of  iron  are  often  highly  useful.  These  and 
other  tonic  remedies  are  indicated  if  the  powers  of  the  system  be  reduced  or 
the  patient  be  anaemic.  A  generous  diet  is  to  be  conjoined,  and  wine  or  alco- 
holics may  be  taken  moderately  with  advantage.  Out-of-door  life  in  such 
cases  should  be  added.  This  plan  of  treatment  is  applicable  to  a  pretty  large 
proportion  of  the  cases  of  chronic  bronchitis ;  and  to  improve  the  general 
health  and  restore  vigor  are  important  objects  in  the  treatment  of  this  as 
of  any  other  chronic  local  affection. 

It  is  an  object  of  treatment  in  some  cases  to  diminish  the  amount  of  expec- 
toration when  this  is  excessive.  For  this  end  astringent  remedies  may  be 
prescribed,  such  as  tannic  acid,  the  persulphate  or  pernitrate  of  iron,  and  the 
preparations  of  zinc.  After  a  bronchitis,  however,  has  become  habitual,  espe- 
cially in  the  aged,  it  sometimes  appears  to  be,  as  it  were,  an  element  of  health. 
At  all  events,  patients  complain  of  the  discomfort  arising  from  the  suspen- 
sion or  diminution  of  the  expectoration,  and  for  this  reason  opiates  do  not 
afford  relief.  Under  these  circumstances  expectorants  are  useful  as  pal- 
liatives. 

The  inhalation  of  the  spray  from  medicated  liquids,  produced  by  an  atom- 
ixcr,  may  be  resorted  to  for  several  objects.  A  solution  of  the  astringent 
remedies  just  named  may  sometimes  be  useful  as  a  topical  application  in  the 
form  of  a  tspray,  with  a  view  to  diminish  profuse  expectoration.  Oftener  it 
is  an  object  to  facilitate  expectoration.  Spray  from  a  solution  of  the  muriate 
of  ammonia — gr.  j  to  gr.  xv  to  the  ounce — is  useful  in  this  way.  Opium  and 
other  narcotics  brought  into  direct  contact  with  the  affected  membrane  may 
be  of  service  by  allaying  the  irritation  which  occasions  troublesome  superflu- 
ous coagh.  The  vapor  of  tar  is  a  soothing  application.  In  fetid  ])ronchitis 
lotijKptio  inhalations  are  indicated.  For  this  object  the  vapor  of  the  oil  of 
turpentine — ^a  solution  of  carbolic  acid  from  gr.  j  to  grs.  iv  to  the  ounce,  in 
the  form  of  spray — may  be  inhaled,  or  a  similar  strength  of  a  solution  of 
pennanganate  of  potassa.  The  bisulphite  of  soda  in  scruple  doses,  given  every 
two  hours  by  the  mouth,  is  an  efficient  antiseptic.     Medicated  spray  is  to  be 
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employed  with  care  a>  re^arrl^  the  HtrongtU  of  the  solutions  uloiiiizerl  and  ilie 
JVeauency  i»f  contiiiuanoo  of  the  inhalations,  bcarini?  in  miml  that  r<?«it»dk» 
hdo  in  solution  paj^s  rapidly  into  the  blood  and  may  produce  toxic  <*ffectH. 

[Pneun»ato-iherapy  has  been  used  advantageously  in  the  trenUiient  of 
chronic  broncliirif^,  and  i»  mo&l  effective  in  cases  which  arc  c<impliciitiHl  wiili 
aj^thma  and  emphysema. — II*] 

Change  td*  cSimate  is  sonietimc^  advisable,  A  removal  fn»m  a  co)^^ 
variable  climate  to  a  situation  in  which  the  itiinperalure  h  mild  and  c. 
may  be  attended  with  marked  relief,  and  perhaps  lead  to  recovery,  1' 
may  be  looked  f<ir  especially  in  the  ca&e^  in  which  there  is  either  imiu 
from  the  disease  or  marked  amelioration  during  the  summer  ^eatson. 


CHAPTER    X. 
EMPHYSEMA   OF  THE   LUNGS,— ASTHMA.— PERTUSSIS. 


Emphysema  of  the  Lungs:  Varictios:  Anatotnical  ChAractors :  Clinical  Hist^irj;  Vmiho^ 

logical  Chftracter;  t^iusation ;  Diagnosis;  Propno»ii»;  Tn^atmrii I.— Asthma :  ninic*! 
Hiutorj* ;  Pathological  CharactcT;  O&usartion ;  Diaguofii^;  Prognoais ;  Treatmeiit,— 
Pertu^is,  or  Wbmipitig  Cough. 

Emphysema. 

EMPHYSEMA  in  general  signifies  the  presence  of  air  in  the  interstitial 
conneetive  tissue.  In  the  lungs,  however,  it  is  necessary  to  (ii:§tingTii»h 
twi»  kinds  of  emphysema.  lo  one  form  there  is  an  eseajte  of  air  into  the 
int4jrlobular  and  8ubpleiiral  eonneetive  ti&iBue.  Thin  form  i^  analogous  to 
eniphysema  in  other  situatiuns,  and  i»  ealled  t'nfrrfofjufar  or  itUerstttiitl  t-t^iph^* 
hcma.  The  other  and  the  more  common  variety  is  ealled  wmctifttr  rmphy^rma^ 
and  consists  in  an  abnormal  accumulation  of  air  within  the  air-cells^  wherebj 
they  become  distended  and  their  walls  ufteu  atrophied. 

JntrrloLular  nuphj/t^njui  arises  from  rupture  of  the  air-c^lls,  causing  a 
eommunieation  between  them  and  the  interlobular  connective  tissue.  This 
somctimea  follows  pertbrating  wounds  of  the  chest  or  injury  of  the  lung  by 
the  extremity  of  a  fractured  rib.  It  njuy  also  result  from  violent  paroxysms 
of  coughing,  as  in  whooping  cough,  especially  when  the  lung  has  been  pre- 
viously affected  with  vesicular  emphysema.  Its  favorite  situation  is  the  ante- 
rior border  of  the  upper  lobe.  Just  beneath  the  jdeura  little  air-bubbles, 
oft«n  arranged  like  rows  of  beads,  can  be  seen  in  the  course  of  the  septa 
between  the  lobules.  The  air  sometimes  detaches  the  pleura  so  as  Ut  form  air- 
blebs  of  considerable  size*  A  subpleural  air-tumor  may  be  as  large  as  an 
English  walnut  or  even  larger,  Bouillaud  has  repoited  a  case  in  which  an 
air-tumor  existed  as  large  as  the  l^tomach.  It  is  important  not  to  mist^ike  for 
interlobular  emphysema  a  post-mortem  generation  of  gas  in  the  interstitial 
tissue  of  the  lungs  aw  a  result  of  decomposition — a  condition  not  infrec|uently 
found  after  death.  In  rare  cases  the  subpleural  air-blebs  rupture  during  life, 
and  pneumothorax,  with  or  without  plenritis,  results.  Another  very  rare 
occurrence  is  the  passa^'c  of  the  air  from  beneath  the  pleura  along  the  root 
of  the  lung  into  the  connective  tissue  uf  the  mediastinum^  and  thence  into 
the  subcutaneous  tissue  of  the  neck.  In  this  way  the  emphysema  maj 
become  diffused  over  more  or  lt?ss  of  tht*  body. 

Ve.ticiilar  empkyst-inn — and  this  is  usually  meant  when  the  term  puliuonarj 
emphysema  is  used— may  occur  as  an  independent  affection  preceded  or  accom- 
panied by  chronic  bronchitis.    This  is  known  as  suLstautivt'  or  ttliopttthic miph^' 
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ffPia,  in  distinction  from  vtcartous,  compensatory,  or  ^mptomatic  emphysema , 
the  latter  terms  being  applied  to  an  abnormal  accumulation  of  air  in  the  air- 
celJs  of  certain  portions  of  the  lung  when  the  penetration  of  air  into  other 
portions  has  been  obstructed ;  as,  for  instance,  by  pneumonitis,  tuberculous 
deposits,  tumors,  effusions  in  the  pleural  cavity,  pleuritic  adhesions,  occlusion 
of  the  bronchi,  etc.     Vicarious  emphysema  does  not  necessarily  appear  in  the 
immediate  neighborhood  of  the  obstructed  alveoli.     Like  all  forms  of  emphy- 
sema} it  affects  most  frequently  the  anterior  borders  and  the  upper  lobes  of 
the  lungs.     When  one  lung  is  compressed  or  hepatized  the  other  is  often 
emphysematous. 

The  names  acute  emphysema  and  insiifflation  are  given  to  a  dilatation  of 
the  air-cells  frequently  met  with  in  the  lungs  of  those  who  have  suffered 
from  severe  dyspnoea  during  the  last  days  or  hours  of  life.  It  is  usually 
ob:*erved  in  the  apices  and  the  borders  of  the  lungs.  The  air-cells  may 
be  dilated  to  twice  their  normal  volume.  The  elasticity  of  the  alveolar 
waIIs  is  impaired,  but  in  distinction  from  chronic  emphysema  they  present 
no  evident  structural  changes.  Acute  emphysema  or  insufflation  of  the  lungg 
accompanies  chiefly  acute  diseases  of  the  respiratory  organs  or  other  diseases 
terminating  rapidly  with  dyspnoeic  symptoms.  It  is  due  to  repeated  forced 
inspiratory  efforts. 

In  a  well-marked    case  of  chronic  vesicular  emphysema   the    lungs   are 
enlarged.     Upon  opening  the  chest  they  do  not  retract  like  healthy  lungs, 
but  remain  in  contact  along  their  anterior  borders,  so  that  the  pericardium 
II12IV  be  covered.     Their  contractility  is  impaired.     The  diaphragm  may  be 
pushed  down  to  the  seventh  or  eighth  rib,  and  the  adjacent  viscera  corre- 
spondingly displaced.     The  heart  is  pushed  downward  and  backward,  and  in 
oonsequence  of  hypertrophy  and  dilatation  of  the  right  ventricle,  which  are 
lusnally  present,  extends  farther  to  the  right  than  normal.     The  borders^  of 
clie  lungs  are  rounded  and  puffy ;  the  emphysematous  portions  do  not  crepi- 
^«te  upon  pressure  or  incision,  as  do  normal  lungs,  but  have  a  soft,  cushiony 
Ceel.    The  imprints  of  the  fingers  remain  a  long  time.     The  lungs  appear  in 
^:«D€ral  pale,  anaemic,  and  dry,  but  often  present  patches  and  striae  of  black 
pigmeot.      The  dilated   air-cells  can  be  distinguished  with  the  naked  eye. 
TBe  air-spaces,  much  larger  than  a  pin's  head,  are  the  result  of  rupture  of 
cJbe  interalveolar  septa  and  coalescence  of  the  air-cells.     Such  air-spaces  or 
blehs  frequently  attain  the  size  of  a  pea,  and  they  may  be  considerably 
lauger.     Large  air-blebs,  from  the  size  of  a  pea  to  that  of  a  pigeon's  egg, 
sometimes  project  above  the  lung-surface,  and  may  become  so  detached  as 
to  be  pedunculated.      Upon  microscopical  examination  it  is  seen  that  the 
dilatation  begins  in  the  alveolar  passages  and  infundibula.     They  become 
expanded  and  the  alveolar  septa  are  less  prominent.     The  alveolar  walls  are 
thinned,  and  finally  become  perforated,  at  first  usually  in  their  centres.     The 
kolea  between  the  alveoli  enlarge,  and  the' air-cells  coalesce,  so  that  by  con- 
tinuation of  the  process  larger  and  smaller  air-sacs  are  formed.      The  process 
appears  to  be  a  gradual  atrophy  of  all  of  the  elements  composing  the  alve- 
olar walls.     The  finer  elastic  fibres  early  disappear,  the  larger  ones  diminish 
in  size  and  frequently  rupture,  and  the  capillary  network  becomes  coarser  by 
obliteration  of  a  certain  number  of  capillary  vessels.     This  destruction  of 
TOhnonary   capillaries    is    not   attended    with    hemorrhage,   as    the    vessels 
become  impermeable  before  they  disappear.     The  most  important  symptoms 
«f  emphysema  are  referable  to  this  loss  of  pulmonary  blood-vessels.     A  par- 
tiil  compensation  for  this  disturbance  of  the  pulmonary  circulation  exists 
in  the  anastomoses  between  the  pulmonary  and  the  bronchial  and  subpleural 
Teisela.    Fatty  particles  are  often  found  in  the  alveolar  walls,  probably  from 
£«ty  degeneration  of  the  alveolar  epithelium  and  of  the  capillary  endothe- 
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Vmxa.  An  apparent  thickeninp:  of  tho  alveolar  walls  tiuiy  result  from  thoir 
being  conipres^ied  and  crowded  together  by  dilated  air-vesieles.  Rindflcbcb. 
however,  eiaims  to  have  seen  an  actual  hyyicrtrophy  of  the  Hinootb  muscular 
element*  whieh»  according  to  him,  exist  in  the  alveolar  walls.  There  is  noth- 
inj^  in  the  patholo(>ieal  appearanccfl  of  chronic  ernphy^iema  which  siipportf 
the  view,  otherwise  not  iniprohahle*  that  a  primary  vice  of  nutrition  in  the 
alveolar  walls  antcdateM  the  development  of  the  i  '  matout?  d  ' 
many  causes,     Suhstantive  emphyj^ma  is  most  d'  in   then 

and  along  the  anterior  borderi?  of  the  lun^.  also  ulong  the  lateral 
the  base  of  the  lupg;   hut  it  may  be  diffused  over  the  whole  lung'"' 
in  its  fiuhstanet".     It  is  accompanied  by  ohronic  bronchitis,  which  ma^  eiiiiti* 
prccL-de  or  follow  the  erophyf*ematous  condition.     The  bronchia!  mucous  mem- 
brane id  coated  with   mueo-pu.s^  the  bronchial   wall  may  be  thickened,  and 
sometimes  dilatations  of  the  bronchi  are  present.      In   consecjuence  of  the 
obliteration  of  pulftionary  capillaries  there  h  obstruction  to  the  flow  of  blood 
through  the  lungs^  leading  to  hypertrophy  and  dilatation  of  the  right  ventri- 
cle, and  fre<juently  to  venous  congestion  in  the  variouis  viscera.    The  enlarge- 
ment of  the  heart  is  compensatory  2^)  long  as  hypertrophy  predominates  ov^^h 
dilatation  ;  but  it  becomes  a  source  of  grave  conj^e<juences  when  the  latt^^f 
predominates,  giving  rise  t-o   chronic   congestion «»   of  the  liver,  spleeD,  ki^^ 
neys,  stomach,  and   intestines.      These  condition8  are  similar  to  those  met 
with  in  valvular  lesious  of  the  heart,  and  will*  be  more  fully  deseribeil  in 
another  connection. 

The  emphysematous  condition^  especially  in  vicarious  emphysema,  may  be 
limited  to  a  few  vesicles.  Its  practical  importance  of  course  depends  upon 
the  extent  of  lung  involved. 

A  pathological  condition  of  the  lungs  which  bears  Httle  r^^aemblatiee  la 
true  emphysema  has  received  the  name  of  sfink  emphy$rmft.  It  i»  also 
called  senile  atrophy  of  the  lungs*  Here^  instead  of  an  abnormal  aecumu* 
lation  of  air  in  the  lungs,  these  organs  are  smaller  and  contain  less  air 
than  nonnal.  In  consequence  of  atrophy  of  the  alveolar  walls  the  air*eeUa 
coalesce  and  frjrm  larger  air-spaces.  These,  however,  do  not  result  from  a 
dilatation  of  the  alveoli,  but  from  a  gradual  shrinkage  and  disappearance  of 
the  lung-tissue.  These  atrophic  lungs  are  usually  deeply  pigmented,  and  takt 
up  less  space  than  normal  in  the  thoracic  cavity.  Senile  atrophy  of  the  lungs 
does  not  leail  to  hypertrophy  of  the  right  ventricle. 

Emphysema  developed  in  a  person  free  firom  tubercle  undoubtedly  dimin- 
ishes the  liability  to  tuberculous  disease.  The  two  affections  are  rarely  a$(|»o- 
ciated,  exclusive  of  the  cases  in  which  pulmonary  lobules  in  the  vicinity  of 
tuberculous  deposits  become  secondarily  emphysenjaloufi.  In  these  caaes  the 
emphysema  is  vicarious.  A  reason  for  the  protection  against  tubercle  afforded 
by  emphysema  may  perhaps  be  found  in  the  dinjinished  quuntity  of  blood 
within  the  emphysematous  portions  of  lung,  and  in  the  fact  that  the  por* 
lions  affected  with  emphysema — namely,  the  upper  lobes — are  the  pnmarj^ 
seat  of  tubercle  in  the  immense  majority  of  cases.  The  condition  of  emphy- 
sema is  also,  to  scmie  extent,  incompatible  with  haemoptysis.  Pneumonitis,  oa 
a  rule,  is  not  developed  in  an  emphysematous  patient.  I  have  met,  however, 
several  exceptions  to  this  rule. 

ruNiCAL  H18TORV. — Emphysema^  existing  to  an  extent  to  compromise 
considerably  the  r<*s]>iratory  function,  is  characterized  by  habitually  labored 
breathing  and  inability  t<i  take  active  exercise  without  suffering  from  want 
of  breathe  The  laliored  breathing  is  manifested  especially  in  expiration,  The 
rhythm  of  the  respiratory  urls  in  altered  :  the  iospiratifnj  is  shortened  nud  the 
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expiration  prolonged.  As  chronic  bronchitis  generally  coexists,  cough  and 
exp^toration  are  habitually  more  or  less  prominent  as  symptoms.  The 
eough  is  usually  violent,  paroxysmal,  and  characterized  by  a  series  of  pro- 
longed, spasmodic  expiratory  efforts,  as  in  whooping  cough.  The  expectoration 
raries  much  in  different  cases  as  regards  quantity  and  character.  The  acts  of 
expectoration  are  difficult,  and  the  sputa  are  frequently  accompanied  by  an 
abundant,  frothy,  serous  liquid  resembling  soapsuds.  Not  infrequently  sputa 
creaked  with  blood  are  expectorated. 

The  affection  is  chronic  and  unaccompanied  by  fever.     The  pulse  is  feeble 
god  the  body  cool.    Owing  to  an  accumulation  of  blood  within  the  right  cav- 
ities of  the  heart,  the  surface  of  the  body  presents  venous  congestion,  and 
this,  together  with  deficient  oxygenation  of  the  blood,  may  give  rise  to  a 
cyanotic  hue.      In  extreme  cases  lividity  is  marked.      The  paroxysms  of 
coughing  are  accompanied  with  great  congestion  of  the  face  and  turgescence 
of  the  cervical  veins.    Symptomatic  phenomena,  aside  from  those  referable  to 
respiration  and  circulation,  are  accidental.     The  appetite  and  digestion  may 
not  be  notably  impaired ;  the  body  for  a  considerable  period  may  be  well 
oonrished,  but  after  a  time  slow,  progressive  emaciation  takes  place.     The 
^oYintenance  has  an  expression  of  distress  which,  conjoined  with  tumidity 
^od  a  dingy  or  livid  hue,  renders  the  physiognomy  somewhat  characteristic. 
J^t  an  advanced  period  anasarca  may  occur  as  a  consequence  of  dilatation  of 
^be  right  side  of  the  heart.     Albumen  in  small  quantity  may  be  found  in 
^be  urine,  this  being  an  effect  of  congestion  of  the  kidney ;    and  conges- 
tion of  the  liver  and   spleen  may  render  these  organs  appreciably  larger 
^;istn  in  health. 

These  symptoms  accompany  the  affection  when  it  exists  to  an  extent  to 
^considerably  compromise  respiration.  Existing  in  a  moderate  or  slight 
3«gree,  there  is  no  habitual  want  of  breath  or  labor  of  breathing.  But  the 
^^piration  is  disturbed  by  active  exercise ;  the  patient  is  short-winded  on 
.^Xtempting  to  run  or  walk  fast ;  and  this  difficulty  is  apparent  also  in  speak- 
ing, singing,  and  especially  in  paroxysms  of  laughter.  Cough  and  expecto- 
«ration  are  usually  present,  having  the  same  characters  as  when  the  affection 
-exists  to  a  greater  extent,  but  less  marked.  Congestion,  tumidity,  and  lividity 
mxe  present — not  habitually,  but  during  paroxysms  of  coughing  or  any  violent 
plmcal  exertion.  The  functions  of  the  body  generally  may  present  little 
or  no  disturbance.  Different  cases  exemplify  all  gradations  between  the  two 
extremes  as  regards  the  symptoms  belonging  to  the  affection. 

Many  persons  affected  with  emphysema  are  subject  to  paroxysms  of  labored 
respiration  and  dyspnoea  which  are  due  to  another  affection — namely,  asthma. 
Acute  ordinary  bronchitis  occurring  in  a  person  affected  with  emphysema 
occasions  symptoms  of  embarrassed  respiration,  which  do  not  belong  to  the 
tlinieal  history  of  bronchitis  occurring  in  a  healthy  person.  The  reason  of 
this  is  to  be  found  in  the  anatomical  changes  which  characterize  emphysema. 
The  development  of  emphysema  is  generally  slow.  In  the  majority  of 
cmaes  the  previous  history  shows  the  origin  of  the  affection,  as  indicated 
Vy  deficiency  of  breath  on  exercise,  to  be  dated  back  many  years,  frequently 
extending  to  childhood,  and  not  infrequently  beyond  the  recollection  of  the 
^•tient.  Exceptionally,  it  may  be  developed  with  rapidity.  Notable  tempo- 
nry  emphysema  occurs  in  paroxysms  of  asthma  and  in  cases  of  capillary 
\R0iiehiti8.  The  affection  has  no  fixed  duration,  usually  continuing  and  pro- 
^euYely  increasing  daring  the  patient's  lifetime. 

Pathological  Character. — Exclusive  of  the  senile  or  atrophic  variety, 
nphjgema  involves  permanent  dilatation  of  the  air-cells,  with,  frequently, 
»w«  or  less  destruction  of  the  cell- walls  and  coalescence  of  the  cells.     In 
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80  far  a«  destruction  of  air-cells  takes  place,  it  b  obvious  that  the  nrm  nf  the 

respiratory  surfaee  i.^  diminished,  and  the  function  of  respiratioo  ii 
coiupromised,  Tht*  dihitalinn  of  the  cell*  involves  a  Ioj^j*  of  the  cln 
the  lungs,  sn  that  the  accumulation  of  air  within  the  cells  offers  an  obf^tac 
to  the  contraction  of  the  chest  in  the  act  i»f  expiration.  Consociuentlj, 
air  in  the  cells  h  not  sufficiently  renewed  for  the  purpose  of  respiration,  arid 
the  air  stagnates  in  the  cells.  In  these  ways  the  affection  compromises  the 
respiratory  function.  The  distension  of  the  cells  involves  pressure  upon  the 
terminal  branches  of  the  pulmonary  artery,  and  in  this  way  the  puluKMrin 
circulation  i.s  obstructed.  Thits  obstruction  is  further  increased  by  dlmioi^hrrj 
respiratory  function.  The  obstruction  to  the  pulmonary  circulation  oceaHinija 
an  over-accumulation  of  blood  in  the  right  cavities  of  the  heart  ;  henct^  ih* 
venous  congci^tion  of  the  face  and  neck^  and,  to  a  greater  or  less  extent,  of 
tlie  surface  generaliy,  with,  in  some  cases,  cyanosis.  Hence,  too,  sooner  or 
later  supervenes  dilatation  of  the  right  side  of  the  bean. 

The  pathological  character  of  emphysema  furnis^hes  an  explanation  of  the 
symptoms  which  make  up  the  clinic^al  history  of  the  affeetiuiL  When 
respiratory  function  is  so  far  compromised  that  the  functional  capacity  of 
lungs  is  insufficient,  while  the  respiratory  acts  are  performed  without  eflh 
want  of  breath  is  felt  and  the  respiration  becomes  labored.  But  if  the  emphj 
sematous  condition  be  slight  or  moderat-e,  no  difficulty  is  experienced  habitu- 
ally^  because  there  is  still  functional  capacity  enough  for  ordinary  refipiration. 
The  rjuantity  of  lung  in  health  exceeds  the  amount  required,  there  being  % 
reserve  provided  for  any  unusual  demand  on  the  respiratory  function^  as  in 
muscular  exerei.se.  If,  therefore,  the  extent  to  which  the  respiratory  func- 
tion be  compromised  do  not  exceed  the  anjount  of  Umg  held  in  reserve,  i 
difficulty  is  experienced  save  when  an  extra  demand  is  made  on  the  funciio 
I'nder  these  circumstances  exercise,  whirh  involves  an  extra  demand,  cam: 
be  taken  without  the  want  of  breath  being  felt.  The  patient,  who  is  habitf 
ally  using  the  lungs  to  their  fullest  functional  capacity,  is  di.'iturbed  by  any 
interference  with  respiration.  Ordinary  bronchitis,  which  in  a  healthy  pers 
re^juires  only  a  little  of  the  reserve  lung  to  be  brought  into  play  (a  fact 
which  the  patient  is  not  conscious),  occasions,  if  there  be  no  lung  in  reserv 
difficulty  arising  from  the  slight  diminution  of  the  calibre  of  the  larger  bron- 
chial tubes  which  is  incident  to  thi,'^  disease;  hence,  patient-s  with  emphysema 
existing  to  much  extent  suffi^r  from  dyspmea  and  labored  breathing  in  ordi- 
nary bronchitis.  TVie  cough  in  connection  with  emphysema  arises  from  the 
coexisting  bronchitis,  and  the  difficulty  of  expei^toration  is  in  conscfjuence 
of  the  impaired  elasticity  of  the  lungs,  the  expiratory  efforts  in  coughing  not 
being  brought  to  bear  readily  on  the  contents  of  the  bronchial  tubes. 

The  venous  congestion  of  the  face  and  of  the  surface  generally  is  due  to 
obstruction  caused  by  over-accutuulation  of  blood  in  the  right  caviiic*  of 
the  heart.  The  bvidity  is  in  a  great  measure  due  t^  the  same  condition^  but 
in  part  perhaps  to  deficient  oJPygenation  of  the  blood.  The  small ness  and 
weakness  of  the  pulse  also  proceed  from  an  obstruction  to  the  free  passage 
of  the  blood  through  the  pulmonary  circuit. 

Cait^ation. — The  mode  in  which  dilatation  of  the  air-cells  is  produced 
has  given  rise  to  much  discussion.  Laennec.  who  was  the  first  to  describe 
distinctly  this  lesion,  attributed  it  to  obstruction  of  the  bninebial  tubes  from 
the  products  of  bronchitis.  Regarding  the  inspiratory  act  as  more  powerful 
than  the  expiratory,  he  supposed  air  to  be  forced  through  imperfectly  obstnictcd 
tubes  in  inspiration,  and  to  remain  imprisoned  in  the  cells  in  conse<|uencc  of 
the  want  of  sufficient  expulsive  force  in  expiration.  The  dilatatioUt  accord- 
iag  to  this  theory,  is  produced  by  the  rarefaction   of  the  imprisoned  air  by 
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heat,  and  by  the  reaction  of  the  force  of  expiration  in  coughing,  etc.  upon 
the  cells  already  filled  with  air.     This  theory  is  certainly  not  tenable  in  view 
of  the  fact  tbat  of  the  two  acts  of  respiration  tbe  expiratory  is  a  third  more 
forcible,  and  still  more  when  voluntary  and  spasmodic  efforts  are  brought  to 
bear  upon  it.     The  more  powerful  the  efforts  of  expiration  in  coughing,  etc., 
the  less  ought  to  be  the  liability  of  accumulation  of  air  in  the  cells  commu- 
nicating with  obstructed  tubes.     An  explanation  of  the  mode  of  production 
has  been  advocated  by  Gairdner  of  Glasgow  which  differs  essentially  from 
the  theory  of  Laennec.     Gairdner  attributes  the  affection  to  obstruction  of 
bronchial  tubes  incident  to  bronchitis ;  but  he  supposes  that  the  obstruction 
from  collections  of  plugs  of  mucus  leads  to  collapse,  instead  of  dilatation,  of 
the  cells  which  communicate  with  the  obstructed  tubes,  in  the  manner  already 
adverted  to  in  the  chapter  on  Broncho-pneumonitis  (p.  88).     The  current  of 
air  in  the  act  of  expiration  may  remove  the  mucus  from  its  situation  in  tubes 
of  small  size  into  larger  tubes,  where  the  obstruction  is  less ;  but  the  effect 
of  the  inspired  current  will  be  to  carry  it  back  from  the  larger  to  the  smaller 
tubes,  the  mucous  plugs  thus  acting  like  a  ball-valve  upon  the  orifice  of  a 
syringe,  obstructing  the  entrance  of  air  to  the  cells,  but  permitting  the  escape 
of  air  from  the  cells.    Moreover,  owing  to  the  greater  force  of  the  expiration, 
the  expired  air  may  be  driven  past  obstructions  which  arrest  the  current  of 
air  in  inspiration.     Collapse  of  more  or  less  of  the  pulmonary  lobules  being 
thus  produced,  a  larger  amount  of  air  enters  the  cells  communicating  with 
unobstructed  tubes,  and  these  cells  become  consequently  dilated.     The  dila- 
tation of  cells,  in  other  words,  is  supplementary  to  the  diminished  volume  of 
tbe  lungs  due  to  collapsed  lobules,  and  is  produced  under  these  circumstances 
in  the  act  of  inspiration.     In  support  of   this  explanation,  Gairdner  states 
that  observation  shows  the  tubes  connected  with  emphysematous  lobules  to 
be  anobstructed,  and  that  close  examination  of  lungs  affected  with  emphy- 
sema will  show  the  traces  of  collapsed  lobules.     Moreover,  experiments  of 
introducing  into  the  air-tubes  in  inferior  animals  foreign  bodies,  such  as  shot 
and  wads  of  paper,  have  been  found  to  lead  to  collapse  of  lobules  connected 
with  the  tubes  in  which  these  bodies  become  lodged,  and  dilatation  of  lobules 
connected  with  other  tubes.     This  explanation  will  account  for  the  produc- 
tion of  emphysematous  lobules  so  frequently  found  in  connection  with  tuber- 
culous deposits,  the  latter  inducing  solidification  and  diminished  volume  of 
the  portion  of  the  lungs  in   which   they   are   situated.     The  term   vicarious 
^hytema  expresses  the  fact  that  it  is  supplementary  to  diminished  volume 
of  lung. 

There  is  reason  to  believe  that  by  prolonged,  forcible  efforts  of  expiration, 
M  in  long-continued  exertions  at  lifting  or  pulling,  playing  on  wind  instru- 
ments, glass-blowing,  or  in  voluntarily  blowing  through  a  partially  obstructed 
tnbe  in  the  manner  which  has  been  to  some  extent  practised  as  a  means  of 
preventing  and  curing  consumption,  the  elasticity  of  the  lungs  may  be  dimin- 
wied  and  permanent  dilatation  produced.  It  is  well  known  that  the  chest 
■)*y  be  in  this  way  considerably  enlarged,  and  deficiency  of  breath  on  exer- 
^  is  sometimes  a  result.  Expiratory  efforts  thus  may  sometimes  co-operate 
^th  collapse  of  pulmonary  lobules  in  the  causation  of  emphysema.  The 
Paroxysms  of  whooping  cough  and  the  labored  efforts  of  breathing  in  attacks 
of  asthma  may  be  more  or  less  involved  in  the  causation. 

The  mechanism  of  the  causation  of  emphysema  by  expiration  is  as  follows: 
wiring  violent  acts  of  coughing  the  glottis  is  contracted  and  offers  an  obstacle 
^  the  free  escape  of  air,  and  the  muscles  involved  in  the  acts  of  coughing 
^«rt  their  effect  especially  upon  the  inferior  portion  of  the  chest.  Under 
these  eircumstances  the  air,  not  escaping  through  the  glottis,  distends  the 
npper  lobes  of  the  lungs,  and  this  distension,  often  repeated,  leads  to  dilata- 
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tion  of  tlie  oir-celb  in  tiiese  lobes.  This  explanatiun  accounts  for  ibe  IWt 
of  tbe  upper  lobes  being  especially  tbe  seat  of  eujpbysema,  and  tbat  tbr 
Anterior  portions  of  tbe  cbest  in  some  eiiHes  project  beyond  tbe  limit*  of  i 
forced  inspiration  in  bealth.  It  is  obvious  tbut  this  explanation  applies  nlm 
to  tbe  proJuction  of  emphysema  by  forcible  acts  of  expiration  produceil 
otherwise  than  in  coughing.  Accepting  this  explanation,  the  fact  tbat  pbjf- 
ical  signs  show  cmpbysetnaT  as  a  rule,  to  be  more  marked  in  tbe  left  than  to 
the  right  upper  lobe  may  be  thus  accounted  for*  In  coughing  and  all  forcihlB 
expiratory  efforts  the  lower  portion  of  tbe  cbeiit  is  more  contracted  im  the 
left  than  on  the  right  side,  owing  to  tbe  presence  of  tbe  liver  on  the  iattei 
side. 

Tbe  force  witb  which  tbe  distension  of  tbe  upper  lobe  takes  place  in  violent 
coughing  is  appreciable  by  ]>a!pation  over  the  clavicles  and  between  the  ribs 
in  thin  persons,  It  was  strikingly  cxeiupHtied  in  the  case  of  Uroux,  in  whom 
there  was  a  congenital  absence  oi' a  portion  of  tbe  sternum.  Forcible  bulsrinu 
within  this  wall  was  produced  by  coughing  and  by  voluntary  strong  expira* 
tory  efforts. 

The  inspiration  theory,  as  set  forth  by  Gairdner,  suffices  to  expb«^»»  vi.**ri. 
ous  cmphysetua,  but  the  expiration  theory  S4'eius  necessary  for  the  «  n 

of  substantive  or  idiopathic  emphysema.  Somethings  however,  in  a-iMun-u  lo 
violent  expiratory  efforts  is  requisite,  in  view  of  tbe  fact  tbat  a  eouiparatively 
trifling  expiratory  ]»ressure  will  produce  the  affection  in  one  person,  wbile  tn 
many  persons  severe  pan>xysms  of  coughing,  etc.,  continued  tor  a  long  time, 
do  not  occasion  it.  This  view  is  supported  by  another  fact — namely,  lliat 
heredity  is  involved  in  the  causation.  CJiving  proper  weight  to  these  factsv 
it  may  be  assumed  that  in  many  if  not  most  cases  a  causative  condition  is 
some  error  of  nutrition   which  impairs  the  elasticity  of  tbe  alveolar  walls. 

The  diminution  of  the  elasticity  of  the  ribs  and  costal  cartilages  incident 
to  advancing  age  favors  the  production  of  empliysema.  This  change  involves 
diminished  extent  and  force  of  expiration,  witb  undiminished,  if  not  incrciisedt 
power  of  inspiration.  Tbe  result  is,  when  the  chest  is  expanded  in  inspiration^ 
tbe  lungs  already  contain  a  surplus  of  air  The  lessened  elasticity  of  the  lungs 
in  old  persons  has  tbe  same  effect,  keeping  the  organs  permanently  expanded. 

Tbe  fact  tbat  emphysema  belongs  among  tbe  bereditary  affections  was  first 
established  by  James  Jackson,  Jr.,  of  Boston^  who  found  tbat  in  18  out  of 
28  cases  one  or  both  parents  bad  been  similarly  affected.  Tbe  affection 
may  be  developed  at  any  period  of  life.  Tn  a  large  proportion  of  ca^es  il 
begins  in  infancy  or  childhood.  Its  sbiwly  progressive  increase  explains 
the  fact  that  patients  fref|uently  attain  middle  life  before  tbe  affection  hai 
advanced  sufficiently  to  occasion  great  inconvenience. 

BtAGNOsts. — The  symptoms  described  under  tbe  bead  of  the  Cliuical  His- 
tory render  tlie  affection  probable  when  it  comproniises  considerably  ibc 
re.spiratory  function.  The  probability  is  increased  by  the  coexistence  of 
asthma  in  a  large  proportion  of  cases.  Tbe  pliysical  signs,  however,  render 
tbe  diagnosis  positive,  and  when  the  affection  is  moderate  or  eligbt  tbe  signs 
are  indispensable  to  tbe  diagnosis.  If  astbnni  be  not  Hssociated.  patients  arc 
often  supposed  to  have  phthisis  by  those  who  rely  on  the  symptoms  in  mak- 
ing tbe  diagnosis. 

The  enlarged  vtdume  of  the  upper  lobes  of  the  lungs  in  certain  cases  oi 
emjdivsema  gives  rise  to  distinctive  signs  obtained  by  inspection.  In  the 
cases  in  which  the  characters  of  tbe  '*  emphysematous  chest  "  are  strongly 
marked  the  diagnosis  may  be  at  once  made  witb  tbe  eye.  Tbe  upper  and 
middle  thirds  of  the  chest  on  its  anterior  aspect  are  expanded,  and  present  a 
jglobular  or  barrebsbaped  form.     This  projection  extends  from  the  summit  to 
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the  sixth  rib.  The  obliquity  of  the  ribs  is  diminished,  and  the  angle  formed 
by  the  junction  of  the  ribs  with  the  costal  cartilages  is  more  obtuse  than  in 
health.  The  inferior  portion  of  the  chest  is  relatively  and  actually  contracted. 
The  dorsal  spine  becomes  curved  anteriorly.  In  extreme  cases  these  changes 
amount  to  a  deformity  which  is  highly  characteristic.  The  superior  costal 
respiratory  movements  are  lessened,  and  in  labored  breathing  the  ribs  and 
sternum -are  raised  together,  as  if  they  formed  a  solid  bony  case.  The  lower 
anterior  portion  of  the  chest  is  contracted,  and  the  soft  parts  above  the  clavi- 
cles and  sternal  notch  are  depressed  in  inspiration.  The  chest  is  drawn  per- 
manently upward  by  the  stemo-cleido-mastoid  muscles  and  the  scaleni,  so 
that  the  neck  appears  to  be  shortened.  The  upper  part  of  the  chest  during 
the  act  of  expiration  is  in  the  same  condition  as  at  the  end  of  a  forced  inspi- 
ration. The  intercostal  depressions  are  usually  strongly  marked.  The  heart's 
impulse  is  frequently  seen  and  felt  in  the  epigastrium. 

These  visible  changes  are  present  in  cases  in  which  the  emphysema  exists 
to  an  extent  to  compromise  considerably  the  function  of  respiration,  and  in 
which  the  volume  of  the  lungs  is  notably  increased.  The  signs  are  more 
marked  on  the  side  in  which  the  emphysema  is  greatest,  this  side  being,  in 
my  experience,  generally  the  left.  If  the  emphysema  be  comparatively  slight 
or  moderate,  the  size,  form,  and  movements  of  the  chest  will  not  be  sensibly 
altered.  An  abnormal  relative  fulness,  however,  may  be  observed  on  one  side 
below,  and  perhaps  above,  the  clavicle,  with  deficient  superior  costal  move- 
ment. This  disparity  of  the  summit  between  the  two  sides  as  regards  size 
and  mobility  is  to  be  distinguished  from  a  similar  disparity  due  to  contrac- 
tion of  one  side  from  phthisis. 

Percussion  elicits  an  abnormally  intense  resonahce,  the  character  of  the 
resonance  being  altered.     The  vesicular  and  the  tympanitic  quality  are  com- 
bined ;  that  is,  the  resonance  is  vesiculo-tympanitic.    This  vesiculo-tympanitic 
resonance  is  more  marked  on  the  side  corresponding  to  the  lung  which  is 
the  more  emphysematous  ;  that  is,  generally  the  left  side.     The  exaggerated 
resonance  being  greater  on  one  side,  care  must  be  taken  not  to  consider  the 
resonance  as  diminished  on  the  side  in  which  it  is  less  exaggerated.    The  pitch 
of  the  resonance  is  always  higher  on  the  side  which  yields  the  greater  res- 
onance, whereas  if  the  disparity  be  due  to  diminished  resonance  or  dulness  on 
one  side,  the  pitch  is  higher  on  that  side.     That  the  resonance  is  vesiculo- 
tympanitic over  the  upper  lobe  on  the  side  on  which  it  is  least  marked — that 
IB,  usually  the  right  side — may  be  shown  by  comparing  this  resonance  with 
that  over  the  lower  lobe  on  the  same  side. 

The  murmur  of  respiration  is  weakened  in  proportion  to  the  degree  of  the 
emphysema.  If  the  affection  exist  to  such  an  extent  that  the  respiration  is 
liabitually  labored,  the  inspiratory  sound  may  be  shortened  (deferred)  and 
tlie  expiratory  sound  prolonged.  The  expiratory  sound,  however  prolonged, 
IB  lower  in  pitch  than  the  inspiratory,  as  it  is  in  health.  The  changes  in 
intensity  and  rhythm  are  the  only  modifications  proper  to  emphysema.  Not 
iafreqaently  over  portions  of  the  chest  corresponding  to  parts  of  the  lungs 
wliich  are  not  highly  emphysematous  the  labored  efforts  of  breathing  evolve 
w  exaggerated  vesicular  murmur.  The  weakness  and  alteration  of  rhythm 
we  likely  to  be  more  marked  on  the  side  corresponding  to  the  greater  degree 
of  the  emphysema.  Sibilant  and  sonorous  rales,  due  to  coexisting  bronchitis 
w  asthma,  are  often  present  in  cases  of  emphysema. 

The  normal  relation  between  the  two  sides,  as  regards  vocal  resonance  and 

"«initu8,  continues.     In  some  cases,  owing  to  the  displacement  of  the  heart, 

the  resonance  on  percussion  within  the  precordial  region  is  abnormally  clear. 

In  arriving  at  the  diagnosis  by  means  of  the  foregoing  signs,  it  is  to  be 

considered  that  other  afiections,  such  as  phthisis,  pleuritis,  and  pneumo-hydro- 
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thorax,  are  excluded  by  the  absence  of  signs  which  should  be  found  if  these 
affections  existed.  The  signs  are  also  to  be  taken  in  connection  with  diag- 
nostic points  embraced  in  the  clinical  history — namely,  the  character  of  the 
cough  and  expectoration,  the  absence  of  marked  emaciation  notwithstanding 
the  duration  of  the  pulmonary  symptoms,  and  in  many  cases  the  coexistence 
of  asthma. 

In  the  foregoing  account  reference  has  been  had  to  the  ordinary  form  of 
emphysema — namely,  the  form  characterized  by  dilatation  of  the  air-cells. 
The  atrophic  form,  or  senile  emphysema,  offers  certain  marked  points  of  dif- 
ference, especially  as  regards  the  physical  signs  on  inspection.  The  size  of  the 
chest,  instead  of  being  increased,  may  be  notably  diminished.  The  obliquity 
of  the  lower  ribs  may  be  much  greater  than  in  health,  leaving  sometimes  bat 
little  space  between  the  base  of  the  chest  and  the  pelvis.  The  resonance  on 
percussion  may  be  diminished. 

Prognosis. — Emphysema,  even  in  the  cases  in  which  it  is  most  maiked, 
rarely  if  ever  involves  in  itself  immediate  danger.  It  is  not  a  fatal  affection 
per  «e,  but  it  diminishes  the  power  of  the  system  to  resist  intercurrent  or 
superadded  diseases.  It  leads  to  dilatation  of  the  heart,  which  further  impairs 
the  ability  to  overcome  other  diseases.  But,  aside  from  danger  to  life,  it  is 
an  affection  which,  if  it  exist  to  an  extent  to  compromise  respiration,  inca- 
pacitates for  physical  exertion  and  renders  life  uncomfortable.  Existing  in  a 
less  degree,  it  is  a  source  of  much  inconvenience  and  annoyance  from  the 
deficiency  of  breath  on  exercise. 

In  so  far  as  it  involves  destruction  of  the  alveolar  walls  and  the  coalescence 
of  air-cells,  it  is  an  irremediable  lesion.  And  in  the  majority  of  cases  the  dila- 
tation of  the  air-cells  which  takes  place  is  permanent ;  the  tendency,  in  fact,  is 
oftener  to  increase  rather  than  to  decrease.  I  have  known,  however,  marked 
improvement  to  take  place,  as  shown  by  the  physical  signs.  In  a  case  in  which 
the  enlarged  volume  of  the  upper  lobes  was  sufficient  to  give  rise  to  the  cha- 
racteristic deformity  in  a  marked  degree,  the  improvement  was  so  great  that 
the  chest  resumed  nearly  its  normal  form.  In  so  far,  therefore,  as  the  lesion 
consists  in  dilatation  of  the  cells,  it  is  not  necessarily  irremediable. 

Treatment. — The  treatment  of  emphysema  has  reference,  first  and  chiefly, 
to  the  bronchitis  with  which  it  is  generally  associated.  The  object  is  to 
relieve,  and  if  possible  remove,  the  bronchial  inflammation.  In  proportion 
as  the  bronchitis  is  relieved  the  condition  of  the  patient  is  rendered  more 
comfortable,  notwithstanding  the  emphysema  continues  undiminished;  the 
emphysema  is  less  likely  to  increase,  and  it  may  undergo  diminution. 

With  reference  to  this  object  the  measures  to  be  pursued  are  those  indi- 
cated in  chronic  bronchitis  not  connected  with  emphysema.  The  treatment, 
in  fact,  so  far  as  this  object  is  concerned,  resolves  itself  into  the  treatment  of 
chronic  bronchitis,  which  has  been  considered  in  the  preceding  chapter.  Trial 
should  always  be  made  of  the  iodide  of  potassium  or  of  ammonium  or  of 
sodium.  The  effect  is  in  some  cases  truly  marvellous,  but  in  other  cases  these 
remedies  produce  little  or  no  effect.  It  may  not  be  amiss  to  remind  the  inex- 
perienced practitioner  that  some  persons  cannot  continue  the  use  of  the  iodide 
of  potassium  in  conserjuence  of  great  irritation  of  the  fauces  ;  and  I  have  met 
with  an  instance  in  which  it  always  produced  violent  vomiting  and  general  dis- 
turbance. The  eruptions  on  the  face  to  which  it  frequently  gives  rise  are  an 
annoyance  which  may  be  submitted  to  if  it  exert  a  curative  effect  as  regards 
bronchitis.  When  the  remedy  is  well  borne  it  may  be  continued,  in  moderate 
doses,  for  a  long  period  without  any  unpleasant  consequences.  If  moderate 
doses  do  not  prove  efficacious,  they  niay  be  increased  up  to  the  limit  of  com- 
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forUble  tolerance.  The  syrup  of  hydriodic  acid  is  sometimes  better  tolerated 
tbia  the  iodides.  The  chlorate  of  potassa,  the  bromide  of  potassium,  and 
the  muriate  of  ammonia  should  also  be  tried  if  the  iodide  of  potassium  prove 
ineffectual.  If  these  be  unsuccessful,  the  various  other  remedies  which 
expenence  has  shown  to  be  useful  in  cases  of  chronic  bronchitis  should  be 
tried. 

Tonic  remedies  and  the  regulation  of  diet  and  regimen  with  a  view  to 
inrigorate  the  system  form  an  important  part  of  the  treatment.  If  these 
Dfasnres  fail,  change  of  climate,  if  practicable,  should  be  advised. 

As  there  is  reason  to  believe  that  violent  paroxysms  of  cough  contribute 

to  perpetuate  and  increase  the  dilatation  of  the  cells,  palliative  remedies  for 

this  symptom  are  called  for,  provided  the  bronchitis  on  which  it  depends 

eaanot  be  removed.    The  effects  of  labored  breathing  in  paroxysms  of  asthma 

probably  have  the  same  effect ;  and  if  this  affection  coexist,  it  is  desirable, 

with  reference  to  the   emphysema,  to  relieve  the   paroxysms  as  speedily 

MB  practicable.     It  is  important  for  the  patient  to  avoid,  as  far  as  possible, 

attacks  of  acute  bronchitis,  and  when  they  occur  they  should  be  cured  as 

quickly  as  possible.     Flatulence  of  the  stomach  or  bowels  and  constipation 

contribute  to  dyspnoea  by  mechanically  interfering   with  the  play  of  the 

<iiapbragm.     Tfiey  are  to  be  avoided  by  a  regulated  diet  and  appropriate 

remedies. 

Exercise,  as  far  as  it  can  be  taken  without  inconvenience,  is  not  to  be  inter- 
<|icted,bat  exertions  which  induce  labored  breathing  arc  to  be  abstained  from, 
prolonged  efforts  of  expiration,  as  in  public  speaking,  singing,  and  straining 
»t  stool,  are  to  be  avoided. 

The  treatment  by  inhaling  compressed  air  and  breathing  into  rarefied  air  is 
recommended  by  German  authors  as  often  beneficial  and  sometimes  effecting 
s  care.  It  has  thus  far  found  little  favor  in  this  country.  Its  employment 
requires  caution  lest  it  do  harm.  There  is  abundant  testimony  by  competent 
olwervers  of  its  value  in  cases  of  emphysema.' 

The  affection  distinguished  as  atrophic  or  senile  emphysema  admits  of  no 
permanent  relief.  Ethereal  preparations  and  remedies  to  palliate  dyspnoea, 
tojgether  with  measures  to  support  the  system,  comprise  the  treatment. 


Asthma. 

The  term  asthma,  used  in  a  properly  restricted  sense,  is  applied  to  a  disease 

vhieh  has  welMefined  symptomatic  features,  and  which,  in  the  opinion  of 

ttOQit  authors  at  the  'present  time,  has  an  essential    pathological  condition — 

obstruction  of  the  smaller  bronchi,  caused  by  spasm  of  their  muscular  fibres. 

The  term  has  heretofore  been  applied  in  a  loose  way  to  dyspnoea  dependent  on 

isfferem  pathological  conditions.     For  example,  it  has  been  customary  to  call 

^  dyspnoea  dependent  on  diseases  of  the  heart,  cardiac  asthma.     The  true 

fiidkology  of  asthma — ^that  is,  of  the  individual  or  substantive  disease  to  which 

ibeterm  should  be  restricted — seems  to  me  clearly  that  just  stated,  namely, 

konehial  spasm.     All,  however,  do  not  so  consider  it,  and  other  opinions  will 

Ve  noticed  in   connection  with  the  pathological   character  of  the  disease. 

Asthma  has  no  anatomical  characters.     It  is  true  that  in  the  great  majority 

rf  cases  pulmonary  lesions  are  found  after  death,  particularly  those  which 

Wbig  to  chronic  bronchitis  and  emphysema ;  but  this  fact  shows  only  the 

lrw|tt«it  coexistence  of  these  affections  with  asthma. 

Cubical  History. — Asthma  is  essentially  a  paroxysmal  disease.     The 
^  Vide  article  by  Hertz  in  Ziemsaen's  Oyelopcgdioy  Am.  ed.,  vol.  v. 
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clinical  history  will  therefore  consist  of  an  account  of  the  characters  whi 
distinguish  asthmatic  paroxysms,  together  with  the  laws  of  their  recurreu 
and  the  condition  of  health  in  the  intervals. 

A  paroxysm  of  asthma  may  hegin  without  warning  or  it  may  be  prece^ 
by  certain  premonitions.  The  premonitions  vary  in  different  cases.  Patiei 
are  often  able  to  predict  an  attack  for  some  hours  before  its  occurrence,  son 
times  by  a  sense  of  drowsiness  or  heaviness ;  sometimes,  on  the  other  hand.  | 
an  unusual  excitation  of  the  mind ;  and,  again,  by  sensations  the  significant 
of  which  they  have  learned  by  experience,  but  which  are  not  easily  describes 
The  paroxysm  may  be  slowly  developed — that  is,  an  hour  or  two,  and  sonii 
times  a  longer  period,  may  be  required  for  its  full  development— or  the  attac 
may  be  sudden  and  its  greatest  intensity  quickly  reached.  It  takes  place,  i 
the  great  majority  of  cases,  during  the  sleeping  hours,  and  generally  in  tb 
latter  part  of  the  night  or  very  early  in  the  morning. 

The  paroxysm  is  characterized  by  laborious  efforts  of  breathing,  prompts 
by  a  painful  sense  of  the  want  of  air,  or  dyspnoea.  The  patient  is  unable  i 
lie  down,  but  sits  with  the  elbows  on  the  knees  or  resting  on  some  solid  ra 
port,  the  mouth  open  and  gasping  with  each  inspiration.  The  respirations  a 
not  increased,  but  may  be  less  in  number  than  in  health.  The  inspiratory  a. 
is  performed  with  a  spasmodic  effort,  and  the  expiratory  act  is  prolonged  ae 
accompanied  with  a  wheezing  sound.  Speech  is  difficult  from  the  want  c 
breath,  and  words  are  uttered  with  interrupted  efforts.  Movements  of  tl 
body  are  dreaded,  and  changes  of  position  are  made  slowly.  Cold  air,  froi 
its  density,  affords  relief,  and  the  patient  desires  the  windows  to  be  opena 
without  regard  to  chilliness  of  the  body.  The  face  is  pallid,  and  sometime 
presents  with  the  pallor  a  cyanotic  hue,  giving  to  the  face  a  death-like  appes 
ance.  Frequently  perspiration  is  profuse.  Limpid  urine  in  great  abundan 
is  passed  frequently,  especially  at  the  beginning  of  the  paroxysm.  The  pu! 
is  small  and  feeble,  on  account  of  an  accumulation  of  blood  in  the  right  ce 
ities  of  the  heart  due  to  obstruction  to  the  pulmonary  circulation.  The  s^" 
face  of  the  body  is  cool  or  cold.  The  temperature,  as  shown  by  the  tbi 
mometer,  is  either  normal  or  subnormal.  The  nostrils  are  widely  dilat. 
The  countenance  denotes  extreme  anxiety  and  distress.  A  frequent  sympt^ 
is  an  itching  sensation  under  the  chin,  which  the  patient  endeavors  ineffa 
ually  to  relieve  by  rubbing,  and  the  same  sensation  is  frequently  felt  on 
sternum  and  between  the  shoulders. 

Paroxysms  differ  in  severity.  A  patient  suffering  from  a  severe  parox^ 
presents  a  spectacle  more  distressing  than  can  be  well  imagined,  and  to 
not  familar  with  the  disease  he  appears  to  be  on  the  point  of  death.  ' 
suffering  is  considerable,  even  when  the  paroxysms  are  so  mild  as  noi 
present  to  the  spectator  a  picture  of  great  distress.  Their  duration  di^ 
They  may  continue  for  a  few  minutes  only  or  for  several  days.  Usuaf. 
after  continuing  for  a  few  hours,  either  partial  or  complete  relief  occurs,  j 
the  relief  be  complete  or  nearly  so,  tranquil  sleep  follows,  which  is  peculiar] 
sweet  and  refreshing.  With  the  diminution  of  suffering  there  are  usual] 
cough  and  more  or  less  expectoration. 

Cough  and  expectoration  may  be  absent  during  an  asthmatic  paroxjsn 
Usually,  however,  there  is  an  expectoration  of  a  small  amount  of  viscid,  tnm 
parent,  frothy  mucus.  In  this  mucus  are  frequently  found  grayish  particle 
which,  upon  close  inspection,  are  found  to  contain  peculiar  mucous  bands  < 
varying  length  and  diameter  twisted  in  a  spiral  manner.  These  spiral  baii4 
often  contain  a  central  glistening  thread.  Ihey  are  sometimes  called  **  Curse 
mann's  spirals,"  from  the  author  who  has  described  them  most  fully.*  The 
spiral  cylinders  or  bands  are  doubtless  moulds  of  the  small  bronchial  tub< 

I  DcutMhes  Archivf.  kiln.  Med,,  Bd.  32,  p.  1. 
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and  are  probably  composed  of  dense  mucus.    They  are  considered  by  Curscb- 

mann  as  evidence  of  a  peculiar  form  of  bronchitis  which  he  calls  bronchiolitis 

amdativa^  and  which  he  believes  to  stand  in  intimate  causative  relation  to 

asthma.     The   sputum    also   often  contains   pointed    octahedral  crystals  of 

some  organic  substance.     These  are  Leyden's  crystals,  and  are  believed  by 

kim  to  be,  by  their  irritation,  the  cause  in  many  cases  of  the  asthmatic 

paroxysms.     Both  Curschmann's  spirals  and  Leyden's  crystals  have  been 

foond  in  the  sputum  of  persons  not  affected  with  asthma,  and  asthma  may 

occur  without  the  presence  of  either  of  these   structures,  in   the  sputum. 

The   expectoration   is   sometimes    streaked   with    blood,   and    occasionally 

haemoptysis  takes  place. 

The  paroxysms  recur  after  intervals  varying  greatly  in  chiration  in  different 

cjkses.    They  recur  in  some  cases  with  great  regularity  after  a  stated  period, 

and  in  other  cases  the  recurrences  are  extremely  irregular.     Some  patients 

suffer  from  a  diurnal  recurrence,  and  it  is  remarked  by  Salter  that  in  these 

cases  the  affection  is  almost  always  associated  with  bronchitis  or  disease  of 

tbe  heart.     Recurrence  regularly  after  the  interval  of  a  week  or  a  fortnight 

is  not  uncommon.     Women  sometimes  have  attacks  only  at  the  menstrual 

periods.    Some  persons  experience  an  attack  annually,  and  it   may  occur 

either  in  the  winter  or  summer  season.     Examples  of  the  latter  are  cases  of 

80-ealled  hay  asthma,  which  will  be  noticed  presently  under  another  head. 

When  the  paroxysms  recur  irregularly  they  are  sometimes  attributable  to  a 

special  exciting  cause,  but  in  other  cases  the  reason  of  their  recurrence  is 

not  apparent. 

In  the  intervals  the  condition  varies,  the  variations  depending  on  the  exist- 
ence or  otherwise  of  associated  affections.  Asthma  is  not  infrequently  asso- 
dated  with  persisting  chronic  bronchitis,  and  under  these  circumstances  more 
or  less  cough  and  expectoration  are  habitual.  Emphysema  is  also  a  frequent 
ooDcomitant,  and  deficiency  of  breath  on  exercise,  or  constant  dyspnoea  in  pro- 
portion to  the  amount  of  emphysema,  charact<3rizes  these  cases.  The  habitual 
dyspniBa  in  these  cases  is  due  to  the  emphysema,  and  is  not  properly  asthmatic. 
Klatation  of  the  heart  is  another  affection  not  infrequently  coexisting  which 
Btty  give  rise  to  more  or  less  dyspnoea. 

Pathological  Character. — The  pathological  character  of  asthma  has 
l>een  already  stated  in  defining  the  term  as  applied  to  an  individual  disease. 
It  is  a  neuropathic  affection,  tonic  spasm  of  the  bronchial  muscular  fibres 
^ing  induced  by  a  morbid  excitation  through  the  nervous  system.  The 
exciting  causes  of  the  paroxysms  doubtless  exert  their  effect  through  the 
exdto-motor  or  reflex  nerves.  It  is  true  that  bronchitis  generally  exists  at 
the  time  of  the  occurrence  of  the  paroxysms,  but  bronchitis  exists  often 
*wugh  without  asthma,  and  cases  occur  in  which  the  spasm  takes  place  in- 
dependently of  bronchitis.  In  the  latter  cases  the  affection  has  been  distin- 
guished as  nervous  asthma ;  but,  with  the  pathological  view  just  presented, 
Mthma  is  always  nervous,  and  these  cases  differ  from  the  majority  only  in 
^eahsence  of  coexisting  bronchial  inflammation.  It  is  probable  that  inflani- 
■*^ion  renders  the  muscular  fibres  more  prone  to  spasmodic  action,  and  in  this 
^*y  it  is  involved  in  the  production  of  the  affection,  not  constituting,  how- 
*Te^an  essential  part  of  it. 

This  view  of  the  pathological  character  of  the  disease  is  believed  to  be 
whstantially  correct,  but  it  is  proper  to  state  that  opposing  theories  have 
heen  advanced  by  distinguished  authors.  Wintrich,  Bamberger,  and  others 
contend  that  bronchial  spasm  does  not  exist  in  asthmatic  paroxysms,  but  that 
"^  disturbance  of  respiration  is  to  be  attributed  mainly  to  tonic  spasm  of 
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the  diaphragm.  This  theory  is  based  on  the  evidence  of  the  diaphragm 
remaining  depressed  and  immovable  during  an  asthmatic  attack,  and  on  the 
fact  that  there  is  an  abnormal  expansion  of  the  lungs,  the  latter  being,  as  is 
claimed,  inconsistent  with  bronchial  obstruction.  The  increased  volume  of 
the  lung  will  perhaps  account  for  the  fixedness  of  the  diaphragm,  assaming 
this  to  be  a  clinical  fact.  That  a  spasmodic  obstruction  of.  the  bronchi  should 
be  overcome  by  expiration  rather  than  by  inspiration  may  be,  a  prion,  reason- 
able, but  this  idea  should  give  way  before  clinical  facts.  The  dry  bronchial 
rales  which  are  lyidoubtedly  present,  forming  a  marked  feature  of  the  disease, 
demonstrate  bronchial  obstruction  ;  and  the  complete  disappearance  of  these 
r3.1es,  together  with  that  of  the  symptoms  of  the  obstruction  in  some  cases,  as 
an  effect  of  certaiir  remedial  agents,  such  as  the  inhalation  of  choloroform,  is 
proof  that  the  obstruction  proceeds  from  spasm.^ 

A  later  theory,  by  Weber  (1872),  attributes  the  obstruction  in  great  part  to 
a  swelling  of  the  mucous  membrane  in  the  smaller  bronchi  from  dilatation  of 
the  blood-vessels  caused  by  a  vaso-motor  nervous  influence.  This  theory  was 
advanced  many  years  ago  by  Beau  in  France.  It  does  not  do  away  with 
spasm,  but  attributes  to  the  swollen  condition  of  the  membrane  a  certain 
measure  of  obstruction.  This  theory  is  not  devoid  of  substantial  support 
from  clinical  facts.  It  is  consistent  with  the  frequent  occurrence  of  more  or 
less  expectoration  coincidently  with  relief  of  the  asthmatic  condition,  and  it 
serves  to  explain  the  not  infrequent  existence  of  obstruction  notwithstanding 
the  employment  of  treatment  for  the  relief  of  spasm.  That  it  is  a  patho- 
logical element  of  the  disease  is  highly  probable,  but  that  it  is  an  effect  of 
the  bronchial  spasm,  as  held  by  Biermer  and  Trousseau,  is  perhaps  the  most 
rational  explanation  of  its  occurrence. 

According  to  Curschmann,  many  cases  of  asthma  are  due  to  a  peculiar 
chronic  affection  of  the  small  bronchi,  which  he  designates  as  bronchioHtii 
exsudativa,  and  which  is  characterized  by  the  appearance  in  the  sputum  of  the 
spiral  structures  already  described.  This  affection  is  often  hereditary.  The 
immediate  cause  of  the  asthmatic  paroxysm  Curschmann  believes  to  be  bron- 
chial spasm  induced  by  the  bronchiolitis. 

Causation. — The  occurrence  of  asthma  involves  a  peculiar  susceptibility  in 
the  bronchial  muscular  fibres  to  take  on  spasmodic  action.  This  susceptibility 
does  not  exist  in  all  persons.  It  constitutes  a  predisposition  to  the  affection 
which  characterizes  certain  constitutions.  The  majority  of  mankind,  no  mat- 
ter to  what  influences  they  may  be  exposed,  never  have  this  affection.  The 
predisposition  may  be  transmitted  by  inheritance.  Of  those  who  become 
asthmatics  so  large  a  proportion  have  had  parents  or  progenitors  who  mani- 
fested the  same  peculiarity  of  constitution  that  there  must  be  admitted  to  be, 
in  some  cases,  an  innate  and  inherited  predisposition.  The  fact  of  its  being 
congenital  is  also  shown  by  the  occurrence  of  the  affection  not  infrequently 
in  early  childhood  and  infancy,  independent  of  any  appreciable  external  causes. 
Whether  the  peculiar  susceptibility  be  always  congenital,  or  whether  it  be 
acquired  in  a  certain  proportion  of  cases,  it  is  impossible  to  say.  It  is  not 
proof  against  an  innate  idiosyncrasy  that  the  affection  frequently  does  not 
occur  until  after  youth,  and  is  sometimes  deferred  until  old  age,  and  that  it 
follows  some  other  pulmonary  affection,  such  as  whooping  cough,  bronchitis, 
or  measles. 

*  For  a  fuller  exposition  of  the  doctrine  of  Wintrich  the  reader  is  referred  to  the  arti- 
cle l)y  Riegel  in  Zj>//j.w«'.'<  Cifcloixrdia,  Am.  lhI.,  vol.  iv.  For  its  refutation  in  exitnm, 
vide  paper  by  Biermer,  "  l'el>er  iVonrhial-asthma,*'  in  Vu1kmnm\\  Sammlung  klinischer 

Vortriiqe,  1870;  see  also  the  classical  work  hy   Salter,  Oh  Asthma:  its  Pathology  and 

Treatment,  Philadelphia,  18G4. 
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The  etiological  connection  of  asthma  with  nasal  polypi  and  other  morbid 
conditions  seated  in  the  Schneiderian  membrane,  especially  hyperplasia  of  the 
erectile  tissue  covering  the  inferior  turbinated  bones,  and  also  with  affections  of 
the  throat,  has  recently  given  rise  to  discussion.  Making  allowance  for  the 
error  of  considering  the  embarrassment  of  respiration  from  obstruction  of  the 
oasal  passages  as  constituting  asthmatic  dyspnoea,  clinical  facts  have  been^ 
report^  which  show  that  in  some  cases  true  asthma  may  be  produced  by  a 
[  reiei  influence  originating  in  the  membrane  of  the  nose  and  throat.  This  is 
true  of  local  affections  elsewhere,  always  assuming  the  existence  of  an  asth- 
matic predisposition  as  an  essential  element  in  the  etiology.  The  term  "  nasal 
asthma  "  used  by  some  late  writers  denotes  only  that  in  a  person  whose  bron- 
ehul  muscular  fibres  are  liable  to  spasm,  as  an  individual  idiosyncrasy,  certain 
Joeal  conditions  within  the  nostrils  may  excite  an  asthmatic  paroxysm.^ 

For  the  development  of  the  affection,  certainly  in  most  cases,  in  addition 
to  the  predisposition,  exciting  causes  are  requisite.     The  exciting  causes  are 
Tarioas,  and  the  facts  with  regard  to  these  show  in  some  persons  a  remark- 
able SQSceptibility  to  particular  agencies  which  upon  most  persons  produce 
iM>  morbid  effect.     A  striking  illustration  of  an  idiosyncrasy  in  this  regard 
is  the  variety  of  the  affection  commonly  called  hai/  astkma.     The  emanations 
from  newly-mown  hay  produce  in  some  persons  coryza,  bronchitis,  and  asthma, 
mud  the  latter  affection  may  never  occur  save  when  produced  by  this  particu- 
lar ciuse.      The  term  hay  asthma,  however,  is  applied  to  cases  occurring 
exclasively  during  the  summer  season,  although  the  exciting  Cause  may  not 
proceed  from  hay.     We  meet  with  persons  who  suffer  for  a  certain  period 
during  the  summer  months  with  asthma,  associated  with  coryza  and  bron- 
chitis, and  during  the  remainder  of  the  year  they  are  entirely  free  from  the 
affection.     Sometimes  the  annual  visitations  in  successive  years  occur  pre- 
cisely on  the  same  date,  and  the  duration  is  always  about  the  same.     For 
example,  a  medical  friend  of  the  author  is  attacked  early  in  September  of 
each  year  with  coryza  and  bronchitis,  and  subsequently  paroxysms  of  asthma 
occar  during  the  night.     He  continues  to  suffer  from  the  former  affections 
afld  the  nightly  recurrence  of  the  asthma  for  six  weeks.     The  affections  then 
dijippear,  and  except  during  the  period  just  stated  his  health  is  excellent. 
Relief  and  exemption  are  obtained  by  removing  at  the  period  when  the  affec- 
tions occur  to  a  situation  devoid  of,  and  distant  from,  vegetation.     On  going 
to  sea  the  affections  are  sure  to  disappear  after  sailing  a  certain  distance 
from  land. 

The  affection  known  as  "  hay  asthma  "  or  "  hay  fever,"  first  described  by 

Dr.  John  Bostock  in  1819  under  the  name  catarrhus  sestivus,  has  been  studied, 

m  H  occurs  in  the  northern  part  of  this  country,  by  Dr.  Morrill  Wyman,*  and 

■ore  recently  by  Dr.  George  M.  Beard.     The  latter  gives  the  results  of  an 

mljaa  of  200  cases.*     According  to  Dr.  Wyman,  there  are  two  forms  of 

ttnaally-recurring  bronchial  inflammation  (catarrh)  in  persons  with  a  pecu- 

kr  idiosyncrasy.     The  first  is  often  called  the  '*  rose  cold"  or  "June  cold," 

minniog  in  the  latter  part  of  May  or  early  in  June  and  continuing  until 

•riy  in  July.      This  corresponds  with  the  affection  known  in  England  as 

•Wy  asthma "  or  "  hay  fever."     The  other  form  is  called  by  Dr.  Wyman 

abHr&itt  autnmncdis,  or  autumnal  catarrh.     In  this  form  the  affection  begins 

^ For  a  full  discussion  of  the  several  theories  of  the  causation  of  asthma  by  Curseh- 
■Min,  Riegel,  Donders,  A.  Frankel,  B.  Frankel,  Hecker,  ScFiniidt,  Lazarus,  Liehig,  and 
IhfVfSee  Verkandlunyen  des  Oongresaes  fiir  innere  Medicine  Vierter  Congress,  1885.  In 
&■  coantry  Dr.  John  N.  Mackenzie,  Dr.  William  H.  Daly,  Dr.  John  O.  Roe,  and 
«hm  have  contributed  papers  on  this  subject.  (Vide  Syatem  of  Medicine  by  American 
iilUx,  article  by  Dr.  W.  H.  Geddings,  vol.  iii.  1885.) 

^Anhmnd  Catarrh  {Hay  Fever),  New  York,  1872. 

*B»iFe9er,  or  Summer  OaUirrk,  New  York,  1876. 
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genera] ty  in  the  thinJ  or  fourth  week  of  August,  and  onda  in  tlie  latter  part 
of  September  or  id  October,  II  rarely  if  ever  continuen  after  the  occurrfnccuf 
black  frost.  Asthma  occurs  in  a  certain  proportion  of  easew  only.  The  Iticil 
gymptoms  «leriote  irritutiou  aud  Hiibaciite  inflammation  of  the  nasal  antl  lm>n- 
chial  mucous  membrane!^,  together  with  some  febrile  moyement  and  luorrur 
]c%s  constitutional  disturbance.  The  affection  ajipears  not  to  exist  in  tlit- 
Southern  States  or  in  the  colder  repons  of  Canada.  Dr.  Wyman  hajs  cl 
lected  a  considerable  number  of  canes  showtni^  that  relief  may  l»e  filitfline4 
by  going  t»k  certain  part!=(  of  the  Whiti*  Mountain  region.  Mfoint  Maiisfi<lJ 
in  Vermont  (one  of  the  Green  Mountains),  und  the  Adirondack  MoantAJiji 
in  the  State  of  New   Vurk. 

Dr,  Beard's  cases  show  that  the  affection  occurs  in  July  as  wdl  as  in  Mij. 
June,  and  Augu&t,  but  less  often  than  in  the   hitter  months  ;  also,  that  lit 
Southern  States  and  Canada  are  not  exempt   fnun  the  diseiusc,  but   t\\M  tt* 
occurrence  is  rare.     It  h  a  rare  disease  west  of  the  Mississippi,  either 
or  south.     It  is  unilouhtedly  caused  by  the  inhalation  of  some  agent  corni' 
with  vegetation,  and  probably  this  agent  it?  the   pollen    frum  grass-,  flower** 
and  trees.     The  same  cause  evidently  is  not  alike  involved  in  all  c&sc^,     T\^^ 
idiosyncrasy  in  some  persons  relates  to  emanations  only  in  May  or  June.  a«*^ 
iu  others  only  to  those  in  August ;  and  of  those  who  have  the  predispo&itiof 
some  are  aifected  at  a  particular  place  at  a  particular  time,  and  others  at  iJ 
same  ])lace  and  time  are  not  affected.     The  vegetable  emanations,  therefa: 
must  be  derived  from  different  sources.     The  discovery  of  the  sources  of 
causation  in  a  certain  number  of  cases  will  not  apply  to  other  cases,     As£U 
ing  the  Uiorbitic  agent  t*i  be  the  pollen  from  plants,  the  idiosyncrasy  in  difft?**' 
ent  persons  has  relation  to  different  plants.     The  fact  that  removal  during  I H^ 
summer  and  autumnal  nomths  to  certain  situatiuns  st^cures  exem[>tion  IW^** 
the  disease  to  some  ami  not  to  others  is  thus  intelligible.     l)r  Be^ird's  oHsc;!*^ 
vations  give  evidence  of  heredity  as  involved  in  the  peculiar  idinsyncra?iy 

A  curious  iilio!*yncr«sy  is  exemplified  in  the  author's  personal  expericiK 
This  consists  in  the  production  of  cory^fta,  bronchitis,  and  asthma  by  an  ema 
lion  from  feather  beds  or  pillows.  Repeated  attacks  on  sleeping  away  from 
home^  especially  in  inns  and  steamboats,  had  occurred  before  the  source  was 
discovered.  All  feather  pillows,  and  even  feather  beds»  do  not  furnish  the 
special  emanation,  and  the  circumstances  on  which  the  latter  depends  I  have 
not  ascertained.  The  poisonous  principle  is  not  connected  with  the  odor 
which  is  sometimes  perceived.  I  cannot  determine  beforehand  whether  a 
strange  bed  will  excite  an  attack  or  not.  If  the  feathers  be  of  the  (to  me) 
poisonous  kind,  shortly  after  retiring  labored  respiration,  cough,  and  wheexinjr 
begin,  and  progressively  increase  until  1  am  obliged  to  gH  up.  when  the  difli- 
eulty  passes'  off  in  a  few  hours,  leaving  a  little  bronchitis,  which  continues  for 
a  day  or  two.  1  have  never  experienced  the  least  degree  uf  asthma  excej 
as  a  result   of  an  emanation   frum   feathers. 

Dr.  Richard  M.  Crane  of  Hagerstown.  Md,,  has  communicated  to  txte 
case  under  his  observation  in  which  attacks  of  asthma  were  distinctly  traced 
to  sleeping  beneath  a  feather  bed  made  of  duck  feathers.  The  cause  was 
awcertained  until  after  ftiur  years  of  suffering  from  the  affection.  It  had 
existed  previously,  the  patient  being  lifty  years  of  age,  and  there  was 
return  of  the  affection  after  an  itrdinary  fi^ather  bed,  made  of  geese  feathers^ 
was  substituted  for  the  bed  which  furnished  the  causative  emanation. 

Inhalation  of  the  powder  of  ipecacuanha  in  some  person.s  produces  similar 
effects-  Several  examples  of  this  idiosyncra.^^y  have  been  reported.  On 
relating  my  own  experience  at  a  meeting  of  a  medical  s<»ciety  nn  one  occa- 
sion, a  member  of  the  society  gave  an  account  of  a  case  in  which  the  same 
effects  were  produced  by  an  emanatiou  from  the  body  of  the  horse,  so  that 
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the  p^reon  was  debarred  from  riding  or  driving  on  that  account.  I  have 
Yfcenilj  heard  of  another  case  of  this  kind.  Beard  cites  other  instances, 
goiter  gives  several  examples  in  his  work  on  asthma.  Asthmatic  attacks  are 
sometimes  brought  on  by  emanations  from  the  bodies  of  other  animals,  as  the 
ctt,  rabbit,  ete. 

In  persons  subject  to  asthma  the  paroxysms  are  liable  to  be  induced  by  a 
Ttriety  of  exciting  causes,  but  individual  cases  differ  as  regards  a  particular 
gtuiceptibility  to  certain  of  these  causes.  In  some  cases  the  inhalation  of  dust 
is  particularly  likely  to  bring  on  an  attack.  I  have  known  a  patient  specially 
gasceptible  to  the  dust  of  grain  and  that  arising  when  carpeted  rooms  are 
swept.  The  fumes  of  burning  sulphur  produce  asthmatic  breathing  in  those 
mbject  to  the  affection.  Indigestion  in  some  cases  proves  an  exciting  cause 
oftener  than  anything  else.  Some  can  refer  paroxysms  frequently  to  consti- 
pation. Salter  relates  a  case  in  which  the  application  of  cold  to  the  instep 
wy  sure  to  provoke  an  attack.  Mental  emotions  sometimes  act  as  an  ex* 
dting  cause.  Occasionally  the  paroxysms  are  habitually  connected  with  the 
meDstraal  function. 

In  the  great  majority  of  the  cases  of  asthma,  bronchitis  coexists.  In  a 
certain  proportion  of  cases  the  bronchitis  is  constant  or  habitual,  and  the 
freqcency  of  the  paroxysms  depends  in  a  measure  on  the  bronchitis ;  for  if 
the  latter  affection  be  relieved  or  removed  the  asthmatic  attacks  become  less 
frequent.  The  susceptibility  to  the  exciting  causes  of  spasm  is  increased  by 
the  existence  of  bronchial  inflammation.  In  other  cases  the  attack^  of  asthma 
oecur  whenever  bronchitis  or  a  common  cold  occurs.  Finally,  climatic  influ- 
ences are  involved  in  the  causation,  for  it  is  a  matter  of  frequent  observation 
that  the  same  persons  are  much  more  liable  to  recurrences  in  some  situations 
than  in  others.  It  is  also  a  matter  of  common  observation  with  some  asth- 
matics residing  in  a  locality  in  which  they  are  subject  to  frequent  recurrences 
that  atmospherical  changes  are  likely  to  induce  an  attack. 

Asthma  occurs  more  frequently  in  males  than  in  females,  the  proportion 
being  as  two  to  one.  In  the  majority  of  cases  it  is  developed  prior  to  twenty 
jear8  of  age.     It  occurs  not  very  infrequently  in  infancy. 

Diagnosis. — The  diagnosis  in  well-marked   cases   is   not  diflicult.     The 
feaiores  of  the  asthmatic  paroxysms  are  quite  distinctive.     First  paroxysms 
flceurring  in  young  children  may  occasion  some  perplexity,  but  with  proper 
knowledge  and  care  the  disease  should  not  be  confounded  with  other  affec- 
tions.    Capillary  bronchitis  is  distinguished  by  the  frequency  of  the  respira- 
tions, the  acceleration  of  the  pulse  with  more  or  less  fever,  and  the  diffusion 
over  the  chest  of  the  subcrepitant  rale.     In  asthma  the  respirations  are  not 
accelerated,  but  labored,  the  pulse  is  not  notably  frequent,  and  the  dry  bron- 
chial rales  are  abundant.     The  dyspncea  incident  to  diseases  of  the  heart  often 
g:oes  by  the  name  of  asthma,  but  the  breathing  in  this  form  of  dyspnoea  is  not 
labored,  especially  the  expiratory  acts,  and  accompanied  by  wheezing,  as  it  is 
in  asthma,  and  the  difficulty  in  breathing  is  more  or  less  habitual.    Moreover, 
ketrt  lesions  adequate  to  the  production  of  dyspnoea  are  determinable  by 
|»hysical   signs.     Asthma  and  cardiac  lesions,  however,  may  be  associated. 
If  asthma  have  existed  for  some  time,  it  is  usually  associated  with  emphy- 
«ma,  and   this   association    is   diagnostic;    yet  it  is  to  be  borne  in   mind 
that  emphysema  sufficient  to  occasion  dyspnoea,  which  may  become  greatly 
iwreased  with  a  fresh  occurrence  of  bronchitis,  may  exist  without  asthma ; 
in  other  words,  the  dyspnoea  due  to  emphysema  and  coexisting  bronchitis  is 
Mt  properly  called  asthma.     In  addition  to  the  abundance  and  diffusion  of 
the  dry  bronchial  rales,  the  physical  signs  during  a  paroxysm  are  enlarge- 
■ent  of  the  chest  in  its  upper  and  anterior  regions,  with  diminished  respi- 
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ratory  movements,  vesiculo-tympanitic  resonance  on  percussion,  and  suppres- 
sion of  the  respiratory  murmur.  I  have  met  with  instances  repeatedly  of 
laryngeal  spasm  that  have  been  considered  as  asthma.  The  differential  points 
are,  however,  distinctive.  In  laryngeal  spasm  the  inspiration  is  slow  and 
labored.  In  asthma  the  labor  and  slowness  are  in  the  expiration.  The 
former  has  been  well  termed  inspiratory,  and  the  latter  expiratory,  dyspnoea. 
Laryngeal  spasm  is  accompanied** by  stridor  referable  to  the  larynx,  and  the 
latt<jr  moves  up  and  down  with  inspiration  and  expiration.  The  dry  bron- 
chial rales  and  the  other  physical  signs  referable  to  the  chest  are  wanting 
if  there  be  only  laryngeal  spasm. 

Prognosis. — A  paroxysm  of  asthma,  however  severe  or  protracted,  involvet 
no  immediate  danger  to  life.  Formidable  as  may  appear  an  attack  of  great 
severity,  and  intense  as  is  the  suffering,  it  is  doubtful  if  a  fatal  termination 
over  took  place.  In  view,  however,  of  the  suffering,  the  tendency  of  the 
disease  to  become  confirmed,  with  an  increasing  liability  to  recurrences,  its 
existence  must  be  regarded  as  a  great  calamity.  If  the  paroxysms  be  pro- 
duced by  a  particular  exciting  cause,  which,  being  known,  may  be  avoided, 
the  disease  imposes  simply  more  or  less  inconvenience ;  but  when  they  are 
liable  to  be  produced  by  various  causes  which  cannot  be  guarded  against,  it 
is  truly  a  grievous  affliction ;  and  it  is  calamitous,  of  course,  in  proportion  to 
the  frequency  with  which  the  paroxysms  recur  and  their  severity. 

Asthmatics  are  not  infrequently  long-lived,  yet  that  it  may  shorten  the 
duration  of  life  cannot  be  doubted.  The  labored  efforts  of  breathing  in  the 
paroxysms  contribute  to  the  development  and  increa.se  of  emphysema.  Dur- 
ing the  paroxysms  also,  the  circulation  through  the  lungs  being  impeded,  the 
right  ventricle  and  auricle  are  unduly  distended  with  blood  returned  by  the 
systemic  veins,  and  hence  the  disease  occasions  dilatation  of  the  right  side 
of  the  heart.  The  chances  of  long  life  are  lessened  by  these  lesions.  More- 
over, if  the  paroxysms  be  frequent  and  severe  they  can  hardly  fail  to  impair 
the  vital  powers  and  diminish  the  ability  to  resist  other  diseases.  If  asthma 
secure,  to  a  certain  extent,  exemption  from  pulmonary  phthisis  and  pneumo- 
nitis, this  advantage  is  perhaps  overbalanced  by  the  fact  that  pneumonitis, 
when  it  does  occur,  is  likely  to  prove  fatal,  and  that  the  supervention  of 
a  severe  attack  of  bronchitis  may  destroy  life. 

Treatment. — The  management  of  asthma  embraces — -fint,  the  treatment 
of  the  paroxysms ;   and  second,  the  treatment  in  the  intervals. 

During  a  paroxysm  the  objects  of  treatment  are  to  lessen  the  suffering  and 
bring  the  paroxysm  to  an  end  as  speedily  as  possible.  The  measures  for  these 
objects  have  reference  to  spasm  as  the  essential  pathological  condition.  The 
measures  to  relieve  spasm  are  various,  each  of  which  proves  efiicacious  in 
some  cases  and  not  in  others.  Frequently  the  past  experience  of  the  patient 
is  the  best  guide  as  to  the  particular  measure  which  will  be  most  likely  to 
afford  relief.  In  cases  of  asthma  unaccompanied  by  bronchitis  a  full  opiate 
is  sometimes  quickly  and  completely  successful ;  but  in  the  larger  proportion 
of  cases  it  will  not  succeed  in  cutting  short  the  paroxysm  or  in  affording 
marked  relief.  [One  of  the  best  internal  remedies  is  chloral  hydrate,  which 
must,  however,  be  given  in  full  doses  to  produce  an  effect.  From  20  to  30 
grains  should  be  given  at  one  dose,  and  repeated  in  half  an  hour  if  the  bene- 
fit from  the  first  dose  is  not  marked.  It  must  be  employed  with  circumspee- 
tion,  especially  in  long-standing  cases  in  which  the  heart  is  functionally 
weak. — H.]  Of  other  narcotics,  stramonium  is  one  which  should  be  tried. 
The  usual  mode  of  administration  is  to  smoke  the  dried  leaves  or  the  fibres 
of  the  root  cither  in  a  pipe  or  prepared  as  a  cigarette.    This  measure  in  some 
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r^erftons  acts  like  a  charm,  and  may  be  confidently  relied  upon  as  a  prompt 
^d  effectual  mode  of  obtaining  relief;  but  in  the  great  majority  of  cases  it 
eUbcT  produces  no  effect  or  merely  mitigates  the  severity  of  the  paroxysm. 
{The  smoke,  instead  of  being  immediately  ejected  from  the  mouth,  should 
\>e  inhaled  into  the  lungs. — H.]  Asafootida,  dracontium  or  skunk -cabbage, 
and  Indian  hemp  are  sometimes  efficacious.  The  ethers,  given  internally, 
arew  some  extent  useful  as  palliatives,  and  occasionally  they  produce  com- 
plete relief.  Belladonna  is  sometimes  signally  efficacious,  given  as  recom- 
mended by  Salter  and  Ringer — namely,  10  minims  of  the  tincture  repeated 
every  two  or  three  hours  unless  disturbance  of  vision  be  produced.  The 
bromides  in  full  doses  sometimes  afford  marked  relief.  A  paroxysm  is  some- 
times made  to  abort  by  a  full  dose  of  quinia — from  20  to  30  grains  to  an 
adult. 

Marked  relief  is  frequently  obtained  and  the  paroxysm  is  sometimes  cut 
short  by  nauseant  remedies — namely,  antimony,  ipecacuanha,  lobelia  inflata, 
ind  common  tobacco.  The  two  remedies  last  named  are  especially  efficacious 
in  I  certain  proportion  of  cases.  The  common  tobacco  will  be  more  likely  to 
be  gaccessful  if  the  patient  be  not  accustomed  to  it«  use.  With  a  view  to 
the  relief  of  the  spasm  these  remedies  need  not  be  carried  to  the  extent  of 
producing  vomiting ;  if  not  effectual  when  nausea  is  induced,  it  will  be  use- 
Jess,  if  not  injurious,  to  push  them  farther.  I  have  known  a  paroxysm  to 
be  arrested  at  once  by  bloodletting,  but  this  is  a  measure  too  potent  to  be 
euployed,  except  occasionally  in  persons  who  are  robust  and  full-blooded. 

The  inhalation  of  the  vapor  of  ether  is  often  an  effective  measure  of  treat- 
ment. Xot  infrequently  the  paroxysms  are  completely  controlled  by  it,  the 
patient  passing  in  a  few  moments  from  a  condition  of  great  sufi^ering  into 
one  of  ease  and  comfort.  These  cases  are  among  those  which  afford  the  most 
striking  examples  of  the  resources  of  practical  medicine.  The  dry  bronchial 
rales,  which  before  the  inhalation  were  loud  and  universally  diffused  over  the 
ehest.  sometimes  disappear  as  soon  as  complete  relief  is  procured  by  the  inha- 
lation— a  fact  proving  conclusively  the  existence  and  the  cessation  df  spasm. 
Unhappily,  this  measure,  like  the  others,  is  efficacious  only  in  a  certain  pro- 
portion of  cases.  It  should  be  tried  always,  provided  there  be  no  circum- 
stances to  con  train  dicate  it.  The  inhalation  of  chloroform  is  often  success- 
ful, but  in  view  of  danger  ether  is  always  to  be  preferred.  The  inhalation 
of  the  nitrite  of  amyl  affords  temporary  relief,  and  in  some  instances  arrests 
a  paroxysm.  Four  or  five  drops  may  be  inhaled  from  a  handkerchief.  Iodic 
ether  or  iodide  of  ethyl  is  recommended  by  Thorowgood  as  highly  useful  in 
acme  cases.  Ten  drops  may  be  inhaled  three  or  four  times  daily.  This 
nmedj  may  be  conveniently  inhaled  by  dropping  it  on  a  piece  of  patent 
hot  held  in  the  palm  of  the  hand.' 

The  vapor  of  arsenious  acid  is  to  be  included  among  the  remedies  which  are 
Mcful  administered  by  inhalation.  Arsenical  cigarettes  have  been  employed 
with  saccess,  each  cigarette  containing  from  a  half  a  grain  to  a  grain  of  the 
idd.' 

The  inhalation  of  compressed  air  is  recommended  by  German  authors. 
Trousseau  found  the  inhalation  of  the  vapor  of  ammonia  useful  in  some 
OSes.  Duclos  succeeded  in  sometimes  arresting  a  paroxy.sm  by  the  appli- 
cition  of  aqua  ammonise  to  the  fauces  by  means  of  a  probang.  Others  who 
have  made  trial  of  this  measure  have  found  it  in  some  cases  to  succeed,  but 
mother  cases  to  increase  the  dyspnoea.'  Dr.  Monell  states  that  he  has  suc- 
Cttded  in  obtaining  relief  in  an  attack  of  asthma  by  prolonging  as  far  as 

*Vide  LeUaomian  Lectttres  on  Bronchial  Asthma,  188o.  ^  P)icl. 

'The  tincture  of  quebracho  is  recommended  by  Penzoldt  and  others  in  asthma  and 
other  diseaaes  attended  by  dyspnoea. 
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practicable  the  expiratory  act,  then  waiting  as  long  as  possible  before  insp-^^  - 
ing,  and  retaining  the  air  at  the  end  of  the  inspiration  as  long  as  possik:::^j 
this  plan  being  continued  for  fifteen  minutes.  He  states  that  he  has  repo^^ 
ediv  obtained  immediate  relief  in  this  way,  and  that  he  knows  of  several  c^^i^ 
in  which  the  plan  has  proved  successful.^ 

It  is  hardly  necessary  to  say  that  if  there  be  ground  to  suppose  the  attacr^ 
to  have  been  brought  on  by  overloading  the  stomach  or  by  constipation,  ^  ^ 
emetic  or  a  cathartic  is  indicated ;  and  of  course  the  patient  is  to  be  remove?^ 
from  the  action  of  any  known  exciting  cause,  such  as  the  emanations  frot^^ 
hay,  feathers,  etc.     The  apartment  should  be  large,  high,  and  airy.     "Wanr^ 
and  stimulating  pediluvia  afford  some  relief.     Strong  coffee,  taken  hot,  i^^ 
generally  useful  as  a  palliative.     It  may  be  rendered  more  efficient  by  addinj<^ 
two  or  three  grains  of  the  citrate  of  caffeine.     Another  palliative  me-asure 
which  sometimes  proves  to  be  curative  is  to  be  added.     This  consists  in  dif- 
fusing throughout  the  apartment  the  fumes  of  burning  nitre-paper — that  is, 
bibulous  paper  dipped  in  a  saturated  solution  of  the  nitrate  of  potassa  and 
dried — or  by  burning  pastilles  prepared  for  that  purpose.    Some  patients  find 
great  relief  from  this  measure,  and  occasionally  the  paroxysms  are  arrested 
by  it. 

The  treatment  in  the  intervals  has  for  its  object  prevention  of  the  parox- 
ysms. The  removal  of  the  predisposition  would  be  the  most  effectual  mode 
of  accomplishing  this  object.  This,  however,  is  not  to  be  expected ;  and  the 
object  is  to  be  attained  by  measures  having  reference  to  circumstances  which 
increase  or  act  upon  that  susceptibility  of  the  bronchial  muscular  fibres  con- 
stituting the  predisposition  to  the  affection. 

When,  owing  to  a  peculiar  idiosyncrasy,  paroxysms  are  excited  by  a  par- 
ticular cause,  such  as  emanations  from  hay,  feathers,  etc.,  avoidance  of 
exposure  to  the  cause,  if  possible,  is  obviously  indicated.  It  is  doubtful  if 
any  remedy  will  produce  insusceptibility  to  the  action  of  the  particular  cause 
or  secure  exemption  so  long  as  the  exposure  to  the  cause  continues.  In  the 
cases  of  the  so-called  hay  asthma  which  have  come  under  my  observation  a 
great  variety  of  remedies  have  been  tried,  but  all  without  much  avail.  The 
patient  must  either  endure  the  continuance  of  the  affection  for  several  weeks, 
or  seek  a  situation  where  he  is  not  exposed  to  the  exciting  cause.  Inasmuch 
as  the  cause  of  this  variety  of  asthma  enters  the  air-passages  by  the  nostrils, 
and  occasions  coryza  before  it  reaches  the  bronchial  tubes,  the  attempt  has 
been  made  to  neutralize  it  by  topical  applications  within  the  nostrils.  Liquid 
injections  or  atomized  fluids  have  been  employed  for  this  purpose.  Helmholtc 
found  in  his  own  person  that  a  solution  of  quinia  injected  into  the  nostrils 
was  preventive  of  effects  other  than  the  coryza ;  and  this  result  has  been 
obtained  in  some  other  cases.  This  treatment  has,  however,  much  ofltener 
failed  than  succeeded.  [A  rather  questionable  palliative  for  the  coryzal 
symptoms  of  hay  fever  is  a  solution  of  cocaine  hydrochlorate  (gr.  iv  ad  §  j) 
applied  directly  to  the  nasal  passages.  The  application  may  be  made  by 
means  of  a  probe  to  the  end  of  which  a  little  absorbent  cotton  is  attached. 
The  probe  should  be  passed  along  the  floor  of  the  nares  and  other  sensitive 
nasal  surfaces  until  it  comes  in  contact  with  the  posterior  wall  of  the  phar- 
ynx. The  relief  obtained  by  this  application  is  immediate  and  lasts  for  a 
variable  period,  so  that,  if  it  be  repeated  two  or  three  times  daily,  the  patient 
may  be  kept  in  comparative  comfort.  This  method  of  treatment  is  open  to 
the  objection  of  possibly  causing  vaso-motor  paralysis  and  "  relaxed  nose/' 
and  to  the  more  serious  criticism  of  possibly  leading  to  the  cocaine  habit. 
In  my  own  experience  I  have  not  seen  the  cocaine  habit  acquired  in  this  way 
by  genuine  sufferers  from  hay  fever.  Atropia  given  internally  has  afforded 
»  y.  Y.  Med.  Rtcord,  Aug.  15,  1866. 
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xeWef"  ^™  excessive  nasal  sensitiveness  and  flow  of  mucus,  and  it  seems 

fttiibeT  to  have  the  power  of  reducing  the  systemic  disturbance  and  nervous 

susceptibility  to  the  specific  irritant.     It  should  be  given  cautiously,  begin- 

ws:  ^^^^  *  ^^^^  ^^  Ths  ?^^^"»  which  may  be  repeated  every  half  hour  until 

•incipient  dryness  of  the  mouth  appears. — H.] 

Kecent  observations  having  shown  that  paroxysms  may  be  excited  by 
polypi  and  other  affections  of  the  nose,  and  by  affections  of  the  pharynx, 
iopropriate  local  measures  of  treatment  are  to  be  directed  to  these  situations, 
and  in  general  terms  any  existing  local  affection  which  may  be  suspected  of 
having  a  causative  relation  to  the  asthmatic  paroxysms  should,  if  practicable, 
be  removed. 

In  a  large  proportion  of  the  cases  of  asthma  the  liability  to  paroxysms  is 
more  or  less  increased  by  the  existence  of  habitual  or  chronic  bronchitis. 
The  relief  or  cure  of  the  latter  affection  in  these  cases  is  the  immediate 
object  of  treatment.      The   iodide  of  potassium   or  of  ammonium   should 
always  be  tried.     I  have  known  patients  who  were  rendered  comparatively 
eomfortable  as  regards  the  recurrences  of  asthma  by  the  use  of  this  remedy. 
In  small  or  moderate  doses  it  may  be  continued   indefinitely  without  any 
apparent  injury.     I  have  known  from  5  to  10  grs.  to  be  taken  most  of  the 
time  during  four  or  five  years,  the  patient  finding  that  thereby  he  was  pro- 
tected against  a  recurrence  of  the  paroxysms.     The  remedy  will  be  useful  in 
proportion  to  its  curative  effect  on  the  bronchitis ;  it  is,  however,  useful  in 
some  cases  in  which  the  coexisting  bronchitis  is  slight  and  when  no  apparent 
effect  upon  the  latter  is  produced.     The  hydriodic  acid  has  proved  in  some 
cases  as  effectual  as  the  iodides.     In  the  treatment  of  asthma,  as  of  chronic 
Ironchitis  without  asthma,  the  doses  of  the  iodides  may  be  gradually  increased 
so  as  to  amount  to  50  or  60  grains  per  diem.     The  bromides  are  serviceable 
in  certain  cases,  and  they  are  well  borne  by  some  who  cannot  take  the  iodide 
of  potassium  without  unpleasant  effects.     The  chlorate  of  potassa  is  some- 
times useful,  and  the  other  measures  indicated  in  cases  of  chronic  bronchitis 
may  be  employed.     The  arsenical  medication — that  is,  arsenic  in  small  doses 
contbued  for  a  considerable  period — has  been  found  in  some  cases  highly 
useful.    The  same  is  to  be  said  of  sulphur. 

If  measures  addressed  to  the  bronchitis  prove  ineffectual,  or  if  the  parox- 
ysms recur  when  bronchitis  does  not  coexist,  and  they  be  not  referable  to 
particular  causes  which  may  be  avoided,  nothing  is  to  be  depended  on  but 
change  of  residence.  And  it  is  probable  that  most  asthmatics  may  find 
some  place  in  which  they  will  be  comparatively  if  not  entirely  free  from  the 
affection.  Facts  showing  the  immunity  obtained  by  change  of  residence  are 
remarkable  as  illustrative  of  an  apparent  capriciousness  of  this  affection. 
Persons  residing  in  the  country  often  find  relief  by  living  in  cities  or  large 
towns.  A  change  from  the  most  salubrious  part  of  a  city  to  a  part  where 
the  atmosphere  is  smoky  and  insalubrious  as  regards  the  general  health 
sometimes  secures  exemption  from  the  affection.  A  change  of  apartments 
from  one  story  to  another  or  to  a  different  exposure  has  been  known  to  prove 
fffectual.  I  have  known  a  patient  to  suffer  nightly  from  a  severe  attack 
directly  on  the  seashore,  whereas  the  nights  were  passed  comfortably  a  mile 
inland.  There  are  no  fixed  laws  with  respect  to  the  best  climate  or  situation 
for  asthmatics ;  and  each  case  has  its  own  law,  which  is  to  be  ascertained  only 
by  experience.  In  beginning  trials  of  change  of  residence,  a  place  should  be 
selected  in  which  the  climatic  influences  arc  the  opposite  of  those  belonging 
to  that  in  which  the  patient  resides ;  that  is,  if  the  residence  be  in  the  coun- 
try, the  city  may  be  tried,  and  vice  versa  ;  if  on  the  seashore,  an  inland  situ- 
ation, and  vice  versd;  and  so  with  regard  to  temperature,  moisture,  elevation, 
■etc.    The  principle  to  be  acted  on  is,  that  there  is  a  place  in  which  each 
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martyr  to  this  complaint  will  suffer  less,  and  perhaps  be  entirely  free  fr  ^~--._ 
it,  and  the  plan  should  be  to  make  repeated  trials  until  the  desired  spo^^ 
found.  I  could  cite  from  the  cases  which  have  come  under  my  obsenratii  .^ 
several  in  which  this  plan  has  proved  successful.  It  is  to  be  enjoined,  wti^p*  , 
ever  practicable,  as  soon  as  it  is  evident  that  other  measures  will  not  sec^^i.  ^ 
the  patient  against  the  suffering  incident  to  the  frequent  recurrence  of  t^^^ 
affection. 

At  the  present  time,  in  this  country,  the  climate  of  Colorado  is  regard^"^ 
as  the  most  favorable  for  asthmatics.     That  residents  in  that  climate  ar""'^ 
rarely  affected  with  asthma,  and  that  persons  who  suffer  from  the  disea*^^ 
generally  find  relief  there,  cannot  be  doubted  in  view  of  ample  t<estimony     ^ 
yet  it  has  happened  to  me  to  be  consulted  in  the  case  of  a  boy  about  twelv^^ 
years  of  age  who  had  suffered  from  the  disease  since  early  childhood,  an^ 
who  has  recently  come  from  Denver,  where  he  had  lived  from  birth.     A. 
brief  stay,  however,  in  Colorado  or  elsewhere  secures  exemption  only  during 
the  time  of  sojourn ;  persistent  relief  requires  a  permanent  change  of  resi- 
dence.     Hence  it  is  generally  an  object  with  patients  to  find  some  place 
where,  aside  from  exemption  from  this  disease,  it  is  for  their  interest  and 
happiness  to  dwell. 

Pertussis,  or  Whooping  Cough. 

This  affection  belongs  among  the  diseases  of  children,  but  it  occasionally 
occurs  after  childhood  and  at  all  ages.  In  the  cases  occurring  after  adoles- 
cence it  is  important  that  the  physician  be  prepared  to  recognize  it.  The 
affection  has  no  anatomical  characters  except  those  of  ordinary  bronchitis. 
Other  morbid  appearances  found  after  death  are  due  to  complications  which 
will  be  noticed  in  connection  with  the  clinical  history. 

Clinical  History. — The  names  of  this  affection  derive  their  significance 
from  certain  characteristics  pertaining  to  the  cough.  The  first  or  the  form- 
ing stage  embraces  a  period  prior  to  the  appearance  of  these  characteristics. 
The  primary  symptoms  are  those  of  simple  coryza  and  bronchitis.  Fre- 
quently during  this  period  there  is  nothing  which  denotes  the  affection  to  be 
other  than  a  common  cold.  But  in  the  majority  of  cases  the  cough  is  more 
violent,  the  acts  of  coughing  persist  for  a  longer  time,  and  they  progressively 
increase  in  duration  and  violence.  There  is  also  more  or  less  febrile  move- 
ment, which  is  more  marked  and  continues  longer  than  in  ordinary  bronchitis. 
At  length  the  cough  becomes  distinctly  and  in  a  marked  degree  paroxysmal, 
and  the  distinctive  features  of  the  affection  relate  especially  to  the  paroxysms. 
The  duration  of  this  first  stage  varies  from  one  to  two  weeks.  Afler  the  affec- 
tion has  advanced  to  the  second  stage,  the  patient  is  generally  aware  for  a  few 
moments  previous  to  a  paroxysm  that  it  is  impending.  A  child  engaged  in 
play  suddenly  is  quiet,  and  the  countenance  expresses  apprehension  and  dis- 
tress. The  morbid  sensations  are  those  of  constriction  and  an  irritation  in 
the  larynx  and  trachea.  These  ])remonitions  are  sufiicient  to  arouse  the 
patient  when  asleep.  The  paroxysm  is  denoted  by  cough,  which  is  charac- 
terized by  a  series  of  violent  expiratory  acts  succeeding  each  other  so  qaicklj 
that  the  patient  is  unable  to  take  an  inspiration  between  them.  The  number 
of  these  acts  varies,  according  to  the  severity  of  the  paroxysms,  from  six  to 
twenty.  A  long  and  labored  inspiration  then  takes  place,  giving  rise  to  a 
crowing  sound  evidently  due  to  spasms  of  the  glottis ;  this  is  the  whoop 
which  enters  into  the  name  of  the  affection.  Another  series  of  coughing 
expiratory  acts  succeeds,  followed  again  by  the  sonorous  inspiration  or 
whoop ;   and  these  alternate  acts  of  coughing  and  whooping  are  repeated 
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ilntii  the  paroxysm  ends.     The  contraction  of  the  lungs  by  the  spasmodic 
acts  of  coughing  interrupts  not  only  inspiration,  but  the  pulmonary  circu- 
Utlon,  90  that  an  accumulation  of  blood  takes  place  in  the  right  cavities  of 
the  heart.     These  effects  are  shown  by  notable  congestion  and  lividity  of  the 
face  and  turgescence  of  the  cervical  veins.     Tears  flow  in  abundance.     The 
gnfferiog  from  dyspmaa  is  in  proportion  to  the  violence  and  length  of  the 
paroxysm.     The  contents  of  the  stomach  are  frequently  expelled,  and  at  the 
close  of  the  paroxysm  more  or  less  mucous  secretion  is  expectorated.     In 
proportion  to  the  violence  and  length  of  the  paroxysm  the  patient  is  fatigued 
or  exhaasted.     However  severe  the  paroxysm,  there  is  scarcely  any  imme- 
diate danger  either  from  apnoea  or  syncope.      I  have  never  known  of  an 
bstanee  of  death  in  a  paroxysm.     A  medical  friend,  however,  has  related  to 
me  a  case  in  which  the  breath  was  lost,  and  was  restored  by  resorting  to  the 
proeedare  known  as  Marshall  Hall's  ready  method. 

The  paroxysms  in  different  cases  differ  widely  in  severity,  duration,  the 
(Jegree  in  which  the  characteristics  are  marked,  and  in  frequency  of  recur- 
rence. When  extremely  severe  they  occasion  great  distress,  and  serious 
incidental  events  are  liable  to  occur.  On  the  other  hand,  when  quite  mild 
they  are  comparatively  trivial.  Only  one  or  two  of  the  spasmodic  expiratory 
acts  may  occur,  or  they  may  be  repeated  so  that  the  paroxysm  lasts  for  sev- 
eral minutes.  The  whoop  is  more  or  less  loud  and  long  in  proportion  to  the 
amoant  of  spasm  of  the  glottis.  Although  generally  present  and  marked — 
being,  tLS  the  name  implies,  the  most  characteristic  feature  of  the  paroxysm 
>-it  is  sometimes  slight  and  sometimes  wanting.  In  the  latter  case  the  cha- 
racter of  the  disease  has  to  be  determined  by  other  diagnostic  features.  A 
few  paroxysms  only  may  occur  in  the  twenty-four  hours,  or  they  may  recur 
daring  night  and  day  at  short  intervals.  They  may  amount  to  even  a  hun- 
dred within  the  twenty-four  hours.  In  almost  all  cases  they  occur  in  greater 
number  in  the  night  than  during  the  daytime,  and  in  some  cases  they  occur 
only  at  night.  Exceptionally  they  are  more  frequent  during  the  daytime. 
The  paroxysms  which  occur  in  sleep  are,  of  course,  not  produced  by  any 
obfiouB  exciting  cause.  This  may  be  true  of  paroxysms  occurring  in  the 
waking  hours,  but  physical  exertion  and  mental  excitement,  especially  the 
ktter,  appear  not  infrequently  to  determine  the  occurrence  of  a  paroxysm. 
Children  are  liable  to  experience  a  paroxysm  whenever  a  fit  of  crying  takes 
place.  A  patient  may  have  a  paroxysm  on  witnessing  a  paroxysm  in  another 
patient,  this  fact  illustrating  the  power  of  involuntary  imitation. 

Various  events  are  incidental  to  the  paroxysms,  especially  when  the  latter 
lie  severe.  One  of  the  most  frequent  of  the  incidental  events  is  hemorrhage. 
Epistaiij}  is  the  most  common  form  of  hemorrhage.  Not  infrequently  blood 
iowB  from  the  nostrils  in  more  or  less  abundance  with  every  paroxysm,  and, 
the  loss  of  blood  inducing  notable  anaemia,  this  favors  the  persistence  of  the 
hemorrhage.  Haemoptysis  is  an  occasional  form  of  hemorrhage.  Blood 
looetimes  escapes  from  the  conjunctiva  or  accumulates  beneath  this  mem- 
brane. Trousseau  cites  a  case  in  which  a  naevus  situated  on  the  face  was  the 
Kat  of  hemorrhage  with  each  paroxysm.  Blood  has  been  known  to  be  forced 
ftoni  the  ears.  The  primary  and  chief  cause  of  the  hemorrhage  is  the  venous 
congestion  arising  from  accumulation  of  blood  within  the  right  cavities  of  the 
heart.  The  urine  and  feces,  or  both,  are  sometimes  expelled  involuntarily 
Airing  the  paroxysm.  Intestinal  hernia  is  sometimes  produced.  Rupture  of 
tir-resicles  is  an  accident  which  sometimes  occurs,  giving  rise  to  interlobular 
eaphysema ;  and  the  air,  finding  its  way  along  the  areolar  tissue  connected 
with  the  primary  bronchi  and  trachea,  may  produce  emphysema  of  the  neck, 
■ad  even  extend  over  the  entire  body.^     Dilatation  of  the  air-cells,  or  vesio- 

*  Vide  case  reported  by  Dr.  Wm.  P.  Northrup,  in  Am.  Journ,  of  Med,  Sciencee,  July,  1883, 
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ular  emphysema,  is  another  incidental  event.  It  is  questionable  whether  t  \^ 
be  not  due  to  the  bronchitis  associated  with  whooping  cough  rather  thar^  ^ 
the  violent  acttbn  of  coughing;  but  the  latter  doubtless  contributes  to  ^^ 
production.  When  the  paroxysms  recur  frequently,  and  are  general j^ 
accompanied  by  vomiting,  the  system  suffers  from  innutrition.  Here  i^  J 
source  of  ansDmia  in  addition  to  the  hemorrhages.  Convulsions  occui-  fn 
some  cases,  especially  in  children,  being  attributable  to  the  cerebral  con^e':^ 
tion  occasioned  by  the  venous  obstruction  at  the  right  side  of  the  hearc- 

In  the  intervals  between  the  paroxysms,  aside  from  complications  or  intc?^- 
current  affections,  the  general  condition  will  depend  on  the  frequency  of  tf>  * 
paroxysms,  their  severity,  and  the  incidental  events.     The  patient  is  enfe^' 
bled  in  proportion  as  the  paroxysms  are  long,  violent,  and  frequent,  also  n  ^ 
proportion  to  the  amount  of  hemorrhage  and  the  interference  with  nutriti<^^^ 
by  vomiting.     The  face  is  pallid  in  proportion  to  the  anaemia.     The  veins  o:^^ 
the  neck  furnish  the  venous  hum,  and  the  arteries  a  bellows  murmur.    Cepha^  " 
algia  is  a  prominent  symptom  in  some  cases,  arising  from  cerebral  congestioim  - 
The  febrile  movement,  which  generally  exists,  in  a  greater  or  less  degre«s^-! 
during  the  first  or  forming  stage,  as  a  rule  disappears  when  the  characteristic:? 
paroxysms  are  established  ;  that  is,  in  the  second  stage.     If  it  continue  int^9 
this  stage  or  if  it  be  reproduced,  it  is  due  to  an  unusual  intensity  of  th^» 
bronchitis  or  to  some  inflammatory  complication.     The  face  is  swollen  o^ 
puffed,  and  this,  with  the  pallor,  renders  the  appearance  quite  characteristic. 
Certain  complications  are  liable  to  occur  which  add  mucn  to  the  gravity  oP 
the  affection.     Bronchitis  is  a  part  of  the  affection. 

If  the  affection  be  uncomplicated,  physical  exploration  of  the  chest  elicits 
good  resonance  on  percussion,  with  perhaps  the  dry  or  moist  bronchial  r&les. 
The  bronchitis  in  some  cases  is  unusually  acute,  giving  rise  to  fever  and 
abundant  mucous  secretions.  Collapse  of  pulmonary  lobules  and  broncho- 
pneumonia are  liable  to  occur  in  young  children.  The  occurrence  of  vesicu- 
lar emphysema  has  been  already  mentioned.  The  inflammation  may  extend 
into  the  minute  bronchial  tubes,  giving  rise  to  capillary  bronchitis.  This  is 
•denoted  by  fine  bubbling  rales  diffused  over  the  chest,  in  conjunction  with 
great  frequency  of  the  respirations,  notable  acceleration  of  the  pulse,  and 
lividity,  the  resonance  of  the  chest  on  percussion  not  being  diminished. 
Pleuritis  with  effusion  is  another  complication  more  likely  to  occur  in  adult« 
than  in  children.  These  several  pulmonary  complications  are  rendered  severe 
and  dangerous  by  the  recurrence  of  the  paroxysms  of  whooping  cough.  Fre- 
quently the  latter  become  less  violent  and  frequent  when  any  of  the  compli- 
cations just  named  are  developed,  so  that  a  premature  improvement  as  regards 
the  paroxysms  of  whooping  cough  may  be  an  unfavorable  omen.  When 
whooping  cough  is  accidentally  associated  with  some  acute  disease,  such  ma 
measles  or  scarlet  fever,  the  paroxysms  of  cough,  as  a  rule,  become  less  fre- 
quent and  violent;  these  intercurrent  diseases  interfering  with  the  natural 
course  of  the  affection.  Finally,  whooping  cough  appears  to  favor  the  devel- 
opment of  phthisis  in  some  cases  in  which  the  tuberculous  diathesis  exists. 

The  duration  of  the  affection  is  subject  to  considerable  variation.  Excep- 
tionally the  affection  ends  spontaneously  in  a  few  days.  These  cases  are 
infrequent,  but  the  fact  that  the  affection  is  occasionally  of  short  duration 
when  let  alone  is  to  be  borne  in  mind  with  reference  to  the  supposed  efficacy 
of  remedies  in  abridging  or  arresting  it.  It  is  rare  for  the  aflection  to  end 
within  a  period  of  six  weeks.  In  the  majority  of  cases  it  continues  for  a 
longer  period  than  this,  and  it  sometimes  persists  for  many  months.  As  a  rule, 
it  gradually  declines  before  it  disappears,  the  paroxysms  by  degrees  becoming 
less  frequent  and  severe.  Frequently,  for  a  considerable  period  after  the 
affection  has  ended,  the  characteristics  are  manifested,  to  a  greater  or  less 
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tetit?  whenever  a  bronchitis  or  common  cold  is  contracted  or  cough  is  excited 
vtinV  cause.  Trousseau  states  that  the  affection  continues  for  a  long  or  short 
xJcnod  in  proportion  to  the  duration  of  the  symptoms  prior  to  the  character- 
wtic  T)aroxypins ;  that  is,  if  the  latter  are  delayed  the  affection  will  be  pro- 
tftct^^but  if  they  are  quickly  developed  the  affection  is  not  likely  to  last  long. 

Pathological  Character. — This  remarkable  affection  consists  of  three 

rhological  elements.  Bronchitis  is  one  of  these.  This  is  the  initial  element. 
is  stated  that  this  element  is  sometimes  wanting,  but  examples  must  be 
exceedingly  rare.  Another  element  is  fever.  This  is  more  or  less  marked 
in  different  cases,  but  is  seldom  wanting  during  the  first  or  forming  stage. 
The  fever,  as  a  rule,  is  out  of  proportion  to  the  bronchitis,  and  is  therefore 
to  be  regarded  as  -not  symptomatic,  but  idiopathic  or  essential.  The  most 
prominent  of  the  three  elements  relates  to  the  nervous  system.  This  is  mani- 
fested by  the  spasmodic  expiratory  moTvements  in  the  paroxysms  of  cough, 
tnd  by  spasm  of  the  glottis  giving  rise  to  the  whoop.  Some  have  considered 
the  iffection  as  belonging  among  the  neuroses,  others  have  considered  it  to  be 
an  essential  fever,  and  by  others  it  has  been  considered  as  a  peculiar  variety 
of  bronchitis.  It  is  neither  of  these  separately,  but  collectively  they  consti- 
tute the  affection.  Dependent,  as  will  be  seen  presently,  on  a  special  cause, 
the  primary,  essential  pathological  condition  is  general  or  constitutional,  of 
which  the  bronchitis  and  cough  are  the  local  expressions. 

CArsATiox. — Whooping  cough  is  an  infectious  disease,  and  it  is  communi- 
eited  by  a  contagium  present  in  the  bodies  of  those  affected  with  it.  It 
probably  originates  in  no  other  way.  It  is  highly  contagious,  and  few  persons 
pass  through  childhood  without  contracting  it.  Young  infants  are  liable  to 
fontract  it.  No  period  of  life  is  exempt  from  susceptibility  to  the  contagium. 
The  infrequency  of  the  affection  after  childhood  is  accounted  for  by  the  fact 
that  the  great  majority  of  persons  experience  it  before  adolescence.  Having 
been  once  experienced,  the  susceptibility  thereafter  ceases.  This  is  the  rule, 
hot  exceptionally  the  affection  occurs  more  than  once.  The  exceptions  to  the 
rale  as  applied  to  this  affection  are  not  more  frequent  than  to  the  rule  a^ 
applied  to  other  affections  in  the  same  category — for  example,  the  eruptive 
fevers.  The  average  period  of  incubation  is  not  well  ascertained.  It  is  vari- 
able, the  limits  being  one  and  two  weeks. 

pTarioas  organisms,  each  supposed  to  be  the  infectious  agent  of  whooping 
cough,  have  been  described  by  bacteriologists,  but,  unfortunately,  no  two  of 
them  are  alike.  The  bacillus  of  Afanassjew  is  at  present  the  one  to  which 
Boet  credit  is  attached,  and  chiefly  because  his  bacteriological  methods  were 
least  open  to  criticism.  Before  accepting  his  conclusions,  however,  numer- 
wu  control  experiments  should  be  made.  Points  yet  to  be  determined  are 
(1)  whether  the  normal  secretions  contain  similar  organisms ;  (2)  whether 
the  latter  exist  in  other  diseases  of  the  respiratory  system  ;  and  (3^  whether 
the  bacillus  is  a  constant  accompaniment  of  whooping  cough. — H.J 

IhAONOSis. — When  whooping  cough  has  advanced  beyond  the  first  or 
iming  stage  and  the  characteristics  pertaining  to  the  paroxysms  are  well 
Barked,  it  is  recognized  without  difficulty.     The  whoop  is  a  diagnostic  cri- 
lerioD,  but  this  is  sometimes  imperfect  and  even  wanting.    In  these  cases  the 
diagnosis  is  to  be  based  on  the  occurrence  of  paroxysms  presenting  the  cha- 
racters of  well-marked  whooping  cough  minus  the  whoop,  on  the  duration  of 
the  affection,  and  on  the  fact  of  known  exposure  to  the  infection,  together  with 
knowledge  of  the  fact  that  the  patient  has  not  already  experienced  the  affec- 
tion.  The  affection  may  be  so  mild  and  short  that  there  is  considerable  doubt 
12 
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whether  it  have  reiilly  occurred,  !)ut  8«ch  cases  are  rare.  It  is  desirable  lo 
make  a  probubk*  diajj^nusiw  dtirin«r  the  lirst  or  forming  ela^e ;  that  b.  ^' 
the  disease  ij*  fully  declared  by  the  characteristie  paroxysms.  It  feliuai  i 
gtrontjly  .suspected  when  cough  and  febrile  movement  are  out  of  [»ruportiuT]  lo 
the  bronchitiss  and  unduly  persistent.  Of  couri^e  t!ie  prevalenee  of  the  atleL- 
tion  and  known  exposure  are  to  be  taken  into  account.  Attention  has  Iwcu 
recently  direeted  to  the  occurrence  of  ulcerations  on  either  side  of  the  fri* 
num  iingnte  as  a  diagnostic  circtimKtanee.  Thene  are  produced  traumatiLillv 
by  the  lower  teeth,  the  tong-ue  being  partly  protruded  during  pan>xy!*^J^  '•! 
OQUgh,  They  occur  only  when,  from  the  violence  of  the  paroxysms,  thediig- 
00818  involves  no  difficulty.  They  are  wanting,  of  course,  in  children  before 
the  period  of  dentition. 

Prognosis.^ — Whooping  cough  is  rarely  fatal  per  ne^  yet  indirectly  it  kji<iis 
to  a  considerable  loss  of  life.     Occurring  in   tbe   course  of  other  dii^eascs— 
for  example,  measles  or  during  the  ailments  incident  to  dentition — it  m^j 
prove  a  serious  affection.     A  fatal  result  is  generally  due  to  complin i 
the  more  fretjueni  and  important  of  which  have  been  stated — namelv       i 
lary    bronehitis,    broncho-pneumonitis.    pleuritis,  vesienlar  and    interlubuUr 
emphysema^  and  phthisis.     Young   children,  espi>eially  during  dentition.  ar»* 
Bometimes  carried  off  by  convulsions.     As  regard**   the  affection   itself,  the 
gravity  and  danger  are  proportionate  to  the  fretjuency   and  severity  uf  tbe 
paroxysms,  the  duration  of  the  affection,  and  the  degree  of  amnemia  and  innu- 
triiiou  induced  by  hemorrhage  and  vomiting, 

Trkatmknt. — The  treatment  of  whooping  cough  embraces  curative 
palliative  measures.      It  must  be  admitted  that  there  are  no  known  means  1 
which  the  affection  may  be  an*ested.     Measures  are  eurativc  if  tbev  abrid 
the  duration  vf  the  affection  or  diminish  notably  its  severity,  and  there 
various  remedies   which   possess  more  or  less  curative  power. 

Emetics  were  formerly  considered  as  curative^  given  every -other  day 
the  space  of  a  week  or  longer  at  the  beginning  of  the  affection.  They  were 
much  extolled  by  Laennoc,  who  preferred  ipecacuanha  as  the  emetic  drug 
Others  have  preferred  the  sulphate  of  zinc.  Trousseau  advocates,  instead 
of  the  zinc  or  ipecacuanha^  the  sulphate  of  copper,  given  in  solution  in  small 
doses,  according  to  the  age  of  the  patient,  the  doses  being  repeated  at  short 
intervals  until  vomiting  is  produced.  In  view  of  the  testimony  in  behalf  of 
the  treatment  with  emetics,  its  efficacy  in  some  cases  cannot  be  doulned,  but 
owing  to  its  severity  it  is  nearly  or  quite  obsolete  in  this  country,  Thi» 
method  of  treatment,  it  is  to  be  borne  in  mind,  is  not  admissible  except 
CJirly   in   the  career  of  the  affection. 

Of  other  curative  remedies,  some  are  addressed  to  the  bronchitis  and  othi^rii 
to  the  neuropathic  element.  A  combinatiiMi  of  eoehineal  and  the  carbon 
of  potassa,  commonly  known  as  the  cochineal  mixture,  has  been  mu 
employed  in  this  country.  This  mixture  consists  of  cochineal,  half  a  scruple 
of  carbi>nate  of  potassa,  a  scruple  ;  and  of  white  sugar,  a  drachm,  in  four 
ounces  of  water.  A  dessertspoonful  is  to  he  given  three  times  daily  to  a 
child  a  year  old,  and  the  dose  increased  in  prof»ortion  as  the  age  is  greater* 
The  disease  is  undoubtedly  in  some  eases  favorably  modified  by  this  prepara- 
tion, as  shown  by  diminution  of  the  violence  of  the  paroxysms  and  of  the 
firequency  of  their  rccunrence :  these  effects  of  remedies  can  generally  be 
appreciated  when  the  affection  has  not  already  continued  sufficiently  long  to 
attribute  tbe  improvement  to  a  sjiuntaneons  decline.  It  i.^  not  easy  to  deter- 
mine the  fact  of  the  duration  being  abridged,  as  the  inUurul  durulion  varies 
within  wide  limits.     This  remedy  probably  act^  upon  the  bronchitis,     Meigs 
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c(.ttside's  the  cochineal  as  inert,  and  states  that  he  has  found  the  same  benefit 
from  the  carbonate  of  potassa  alone,  dissolved  in  syrup  of  gum  and  water.* 

Alum,  which  was  recommended  highly  by  Golding  Bird,  is  considered  by 
yi&p  as  giving  more  decided  and  satisfactory  results  than  any  other  remedy 
which  he  has  employed.  From  one  to  six  grains  may  be  given  every  four 
hours,  the  dose  being  graduated  to  the  age.  Dissolved  in  some  form  of  syrup 
and  water,  it  is  not  an  unpleasant  remedy.  This  remedy  probably  exerts  its 
curative  effect  by  acting  upon  the  bronchitis. 

Belladonna  has  been  recommended  as  a  valuable  curative  remedy  by  many 

phvsicians  in  different  countries.     Trousseau  lays  down  certain   rules  with 

regard  to  its  administration  which  he  deems  essential  in  order  to  secure  its 

curative  efficacy.     The  dose  at  first  should  be  quite  small— one-t«nth  of  a 

grain  of  the  extract  for  a  child  a  year  old,  and  one-fifth  of  a  grain  for  a 

patient  four  or  more  years  of  age.     The  quantity  to  be  taken  in  the  twenty- 

fotlr  hours  is  to  be  given   in   a  single   dose.     The   dose  is  to  be  gradually 

increased  until  its  effect  upon  the  severity  or  frequency  of  the  paroxysms  is 

apparent.     It  should  then  be  continued  steadily  without  further  increase. 

The  action  of  this  remedy  is  doubtless  upon  the  neuropathic  element  of  the 

affection.    Some  have  regarded  conium,  stramonium,  and  hyoscyamus  as  not 

inferior  to  belladonna  in   this  affection.     The   leaves  of  the   chestnut  tree 

(^Cdffanea  vesca)  have  long  had  a  popular  reputation,  and  many  physicians 

have  confidence  in  their  curative  effect.     The  infusion  is  the  form  generally 

used,  an  ounce  of  the  leaves  to  a  pint  of  boiling  water  and  given  freely. 

Strong  testimony  has  been  borne  by  not  a  few  physicians  to  the  curative 
efficacy  of  nitric  acid.  To  a  tumblerful  of  well-sweet«ned  water  the  acid  is 
to  be  added  until  the  acidity  is  of  the  strength  of  pure  lemon-juice  ;  of  this  a 
dessert-spoonful  is  to  be  given  to  a  child  a  year  old  every  hour,  and  a  larger 
(joaDtity  over  that  age. 

[Antipyrin  is  largely  employed  in  the  treatment  of  whooping  cough,  and 
ha^many  advocates.  It  may  be  given  to  children  of  ten  to  twelve  years  of 
age  in  doses  of  2  grains  every  three  hours,  and  in  proportionate  amount  lo 
jounger  children.  Its  employment  should  be  suspended  on  the  first  signs  of 
<yaooii8  or  if  it  gives  rise  to  profuse  sweating. — H.] 

Since  the  bromides  were  introduced  into  medical  practice  they  have  been 
^ployed  considerably  in  this  affection,  and  with  apparent  benefit.     These 
f    'femedies  are  probably  useful  as  pharyngeal  and  laryngeal  anaesthetics  ;  hence 
Aey  are  addressed  to  the  neuropathic  element  of  the  affection. 

Other  remedies  which  have  been  recommended,  and  which  I  shall  simply 

**Uie,  are  tannic  acid,  asafoetida,  arsenic,  quinia,  chloroform,  the  oxide  of 

^uc,  and  ergot.     A  method  of  treatment  which  it  was  claimed  had  proved 

'^uiarkably  successful   was  some  years   since   brought   before   the   French 

Academy  of  Medicine — namely,  inhalation  of  the  fumes  disengaged  in  the 

petrification  of  coal-gas.     It  having  been  observed  that  children  living,  in  the 

vieiiiity  of  gas-works  suffered  but  little  from  whooping  cough  and  recovered 

iSier  a  short  career  of  the  affection,  the  effect  was  tried  upon  a  large  scale, 

and,  as  stated  by  Commerege  and  Bertholles  in  their  reports  to  the   French 

Xeademy,  with  signal  benefit  to  a  large  proportion.    To  secure  the  advantage 

of  this  measure  patients  should  inhale  the  fumes  at  the  place  where  the  gas 

k      IB  purified,  for  two  hours  at  a  time,  for  twelve  consecutive  days.*     It  would 

L     ifpear  from  the  statements  by  Blache,  Barthez,  and  Roger  that  this  measure 

■     iaflfen  inefficacious.     It  is,  however,  sometimes  promptly  curative. 

M      Of  the  different  remedies  which  have  been  noticed,  all  are  doubtless  more 

■    « less  curative  in  a  certain  proportion  of  cases.     It  may  be  doubted  if  any 

^H  *  A  Practical  TreaUte  on  Diaecuea  of  Children^  by  J.  Forsyth  Meigs,  M.  D. 

-iW  *  Vide  Ameriean  Journal  of  the  Mediml  SeienceSf  April,  18G5. 
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of  them  ever  have  a  specific  effect.     They  are,  severally i  uscfiil  in  some  and 
not  in  other  cases ;  the  degi*ee  of  the  usefulness  of  each  varies  in  differenl 
oastis,  and  with  our  present   knowledge  the  phydcian  cannot  judge  K  ♦  v, 
hand   what   particular  remedy  in   any  individual   ease  will   be   mo§i   *i 
Under  these  eiroumi^tanceSj  if  those  first  selected  prove  ineffieaciouB,  uititrH 
are  to  he  successively  tried. 

Palliative  treatment  is  important.  Relief  may  be  afl[*jrded  hy  opiatv*  in 
small  do:*e.s  if  they  he  well  borne,  by  ethers,  and  by  hydrocyanic  acid.  The 
latter  remedy  ia^  of  course,  to  be  given  with  great  caution.  Strung  coffee  hm 
been  found  to  be  sometimes  useful  as  a  palliative.  The  hydrate  of  chloml 
has  been  found  to  be  an  effective  }>aHiative  remedy,  but  the  ph^^sieian  ie^  not 
justified  in  incurring  risk  of  the  occasional  danger  attending  it^  use«  evtji  in 
gtnall  dtisea,  especially  when  the  patient  is  a  child  and  the  ubjeet  ii^i  >  i 
palliation.  Many  of  the  antispasmodic  remedies  are  useful  as  palliuti 
of  these,  the  value  of  musk  in  this  as  in  other  dise&sea  is  perhaps  not  mfk- 
ciently  recognized  in  this  country. 

Prof.  J.  Lewis  Ii^iuith  has  found  the  inhalation  of  carbolic-acid  spnj 
decidedly  useful  in  diminishing  the  frequency  and  the  severity  of  the  pATox* 
ysms  of  cough.  Spray  from  the  following  mixture  was  inhaled  from  tKe 
ftteam  atomizer  three  times  daily,  from  two  to  five  minutes  :  Acid.  carVHilie, 
3SS,  potass,  chlorat.  ,^ij.  glycerina*  gij,  a<jUie  gvj,*  Prof.  Smith  calln  airon- 
tion  to  the  apparent  effect  of  the  treatment,  which  of  late  years  has  eo 
sisted  chiefly  of  palliative  and  sustaining  measures,  upon  (he  mortality  fro 
this  disease.  Fifty  years  ago,  in  the  city  of  New  York  the  proportion 
deaths  attributed  to  whooping  cough  to  the  deaths  from  all  diseases  wai 
in  7G,  whereas  at  the  present  time  it  is  less  filial  than  any  other  severe  ca 
tagiouii  malady.  Inasmuch  as  this  is  an  infectious  disease^  and  is  tberefd 
caused  by  the  presence  of  a  .specific  micro-organism,  a  curative  disinfeeta 
remedy  administered  internally  or  by  inhalation  may  here^ifter  be  iliscover* 
Carbolic-acid  spray  and  the  fumes  of  coal-gas  probably  act  as  disinfectants 
•  Hygienic  measures  form  an  important  part  of  the  treatment.  If  there] 
no  complications  which  interfere  with  exposure  to  the  open  air  this  s!io«i 
by  all  means  be  advised  and  enforced.  Under  proper  prudential  re^trictio 
the  more  out-of-door  life  the  better.  The  diet  shotild  be  nutritious.  If  fr 
the  fre<jucncy  of  vomiting  the  system  suffer  from  innutrition,  alimentati^ 
becomes  an  important  object  of  treatment.  The  patient  should  take  f<n 
oOen,  and  as  soon  after  a  paroxysm  ai*  possible.  The  times  chosen  for  givi 
food  should  be  as  r*'mot.e  from  an  expected  paroxysm  as  practicable,  and 
ing  at  the  most  favorable  times  shnuld  he  insisted  upon  def*pite  the  absen 
of  appetite.  Solid  is  to  be  preferred  to  liquid  food.jis  less  likely  U^  be  reject 
by  vomiting.  Trousseau  states  that  in  mme  cases  patients  vomit  with  the 
paroxysms  which  occur  in  the  daytime,  and  not  with  those  occurring  durit 
the  night;  and  in  such  cases  food  should  be  taken  freely  during  the  nig^ 
The  stomach  is  gometitues  made  to  tolerate  food  by  minute  doses  of  opiw 
Change  of  air  is  sometimes  of  signal  efficacy  in  modifying  the  severity  of  I 
affection  and  bringing  it  to  a  close* 

Hemorrhages,  if  profuse  or  recurring  frequently,  claim  hiemostatic  mts 
ures  of  treutment. 

r<rmplteations  call  for  the  therapeutical  measures  appropriate  under  oti 
circumstances,  making  due  allowance  for  the  effects  of  this  affection  on 
circulation,  the  blood,  nutrition,  and  the  general  strength  of  the  systev 

There  h  no  known  methtid  uf  j^revenling  the  disease  other  than  by  i»oUti 
as  regards  exposure  to  the  ciintagium. 

*  Vide  article  in  tlie  Amirican  Journal  of  thr  Mrdical  Se%€fUi€\  Oct*,  1879. 
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CHAPTER    XI. 

PULMONARY   HEMORRHAGE.— PULMONARY  GANGRENE.— 
PULMONARY  (EDEMA.— CARCINOMA.— HYDATIDS. 

Pnlmonary  Hemorrhage.— Bronchorrhagia. — Pneumorrhagia. — Hemorrhagic  Infarction. 
— Pulmonary  Gangrene. — Pulmonary  (Edema. — Carcinoma  within  the  Chest. — Hyda- 
tids.— Syphilitic  Disease  of  the  Lungs. 

Pulmonary  Hemorrhage. 

PULMONARY  hemorrhage  may  have  as  its  sowtqq— first,  the  bronchial 
mucous  membrane ;  and  second,  the  parenchyma  of  the  lungs.  When 
from  the  former  source,  it  is  called  bronchorrhagia,  ^x\^  from  the  second, pnet/- 
morrhagia.  The  source  of  the  hemorrhage  also  may  be  exterior  to  the  lungs. 
The  most  frequent  example  of  this  is  the  rupture  of  an  aneurismal  tumor  into 
a  bronchus.  Hemorrhage  having  its  source  in  the  pulmonary  parenchyma 
may  attend  diseases  in  which  the  air-cells  remain  intact  and  diseases  causing 
destruction  of  the  pulmonary  parenchyma,  especially  pulmonary  tuberculosis 
and  pulmonary  gangrene. 

Bronchorrhagria  exists  in  the  majority  of  the  cases  in  which  haemoptysis 
occurs.  The  latter  term  should  be  limited  to  the  spitting  of  blood,  and  should 
be  applied  only  to  the  cases  in  which  pure  or  unmixed  blood  is  expectorated. 
It  is  not  properly  applicable  to  sputa  streaked  with  blood  in  cases  of  bron- 
chitis, or  to  blood  intimately  mixed  with  mucus  and  inflammatory  products 
in  the  rusty  expectoration  of  pneumonitis.  A  true  haemoptysis  is  the  raising 
of  blood,  and  blood  only.  In  bronchorrhagia  the  seat  of  the  hemorrhage  is 
most  frequently  in  the  small  and  terminal  bronchi.  Hemorrhage  from  the 
'arynx,  trachea,  or  large  bronchi  is  infrequent.  In  the  rare  cases  in  which 
the  Joss  of  blood  has  occasioned  death  it  has  not  been  found  possible  to  dem- 
onstrate the  source  of  the  hemorrhage.  The  blood  probably  comes  from  rup- 
tnre  of  capillaries  and  other  minute  vessels  in  the  mucous  membrane  of  the 
«»all  bronchi. 

It  is  important  to  determine,  when  blood  is  ejected  from  the  mouth,  whether 

^^  Comes  from  the  air-passages.     It  may  come  from  the  stomach,  from  the 

l^^terior  nares,  and  from  the  mouth  or  fauces.     If  it  come  from  the  stomach, 

^  ^  ejected  by  acts  of  vomiting  ;  it  is  likely  to  be  commingled  with  other  con- 

'Cttt^  of  the  stomach  ;  it  has  the  characteristic  acid  odor  of  the  latter ;  and  it 

S^^'^cs  an  acid  reaction,  whereas  pure  blood  is  alkaline.     Coming  from  the 

fitoinach,  it  usually  has  a  black  grumous  appearance,  due  to  the  action  of  the 

S^^t^ric  acids.     In  some  cases  of  profuse  bronchorrhagia  considerable  blood 

^^y  be  swallowed  and  afterward  vomited.     In  a  case  which  I  saw  in  an 

em^Ygency.  the  blood  coming  most  profusely  from  the  mouth  and  nose,  the 

*^^f  ce  of  the  hemorrhage  was  evidently  within  the  air-passages.    Some  hours 

*^*^^rward,  when  the  patient  was  seen  by  the  attending  physician,  the  htemop- 

*yj*ia  had  ceased,  and  a  considerable  quantity  of  blood  was  exhibited  which 

»^<i    evidently  been  vomited.     In  this  case  there  were  both  haemoptysis  and 

^tuatemesif*.  the  latter  following  the  ingestion  of  blood  derived  from  the  air- 

?*8tsages.     On  the  other  hand,  blood  which  has  flowed  into  the  stomach  from 

w^^  erosion  of  a  large  vessel,  and  is  vomited  before  it  becomes  mingled  with 

the  gastric  juice,  may  retain  its  bright-red  color  and  its  alkalinity.    If  it  come 

from  the  posterior  nares,  it  is  in  the  form  of  dark,  solid  sputa  which  are 

temoved  by  acts  of  hawking.     If  it  come  from  the  mouth  or  fauces,  the  fact 
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may  generally  be  ascertained  by  a  close  inspection  of  lhe.se  parts-  AVh^d  n 
coiuei*  from  the  air-passages,  it  is  raised  by  acts  of  eoughinir.  which  ar^  piii- 
erally  not  violent ;  the  blond  rises  into  the  traehea  aud  hiryux  and  is  expelled 
with  sli>2^ht  ertV»rts,  In  the  iiiajnrity  of  cases  the  blood  is  liquid,  of  a  brtirht 
arterial  liue,  and  contains  air-bubbles  in  more  or  less  abundance,  ir»ht>v 
the  hemorrhage  have  taken  place  slowly  into  the  bronchial  tube^^-,  ^i*'" 
blood  have  reniained  there  for  some  time  before  being  expectorated,  it  under- 
goes eoajriilation  and  acijnires  a  dark  or  almost  black  appearance. 

The  amount  of  hiemopty sis  varies  much  in  different  cases.  It  is  sometime* 
quite  small,  only  a  drachm  or  so  of  blood  bciu^  raised;  usually,  however. 
when  the  amount  is  relatively  small  or  moderate^  several  drachms  or  a  few 
ounces  are  expectorated.  Not  infrerjuently  the  amount  is  consiilerable.  It 
is  not  rare  for  patients  to  lose  during  an  attack  of  haemoptysis  from  half  a 
pint  to  a  pint  of  blood,  and  sometimes  a  much  larger  <(uantity.  The  blood  b 
expectorated  with  more  or  less  rapidity.  The  continuous  iluratitm  of  an  ttuck 
of  haemoptysis  may  vary  from  a  few  minutes  to  several  hours>and  even  maul 
days  ;  in  the  latter  ease,  of  course,  the  blood  escaping  slowly,  Oceasionallj 
the  flow  tjf  bbuid  is  so  rapid  that  it  escapes  simultaneously  from  the  iius*-'  and 
mouth,  and  death  by  sulTocation  may  result  from  its  accumulation  in  the  air- 
passages.  A  single  attack  only  may  occur,  or  attacks  may  be  repeat »m1  at 
intervals  varying  greatly  in  iluratiim  in  different  cases.  In  some  cases  attacks 
recur  daily  or  repeatedly  during  the  day  for  a  variable  period.  In  i^ther  eases 
the  attacks  recur  after  days,  weeks,  months,  or  years.  After  an  attack  it  is 
eonuuon  for  the  expectoration  U}  be  more  or  less  colored  with  hiiematin  for 
several  days*  In  proportion  as  it  ts  rapidly  di.seharged  it  is  less  frothy  than 
when  the  quantity  expect-orated  with  each  act  of  coagliiiig  is  small.  When 
the  h«»moptysis  is  rapid  and  abundant,  if  the  patient  be  not  in  advanced 
phrhisis,  the  bursting  of  an  aneurism  should  be  suspected.  The  hemorrhage 
from  this  source,  however,  is  not  always  at  first  abundant  and  rapid,  the  open* 
ing  being  for  a  time  too  small  for  the  free  escape  of  blood.  In  cases  of 
phthisis  advanced  to  the  cavernous  stage  the  haemoptysis  may  be  rapid  and 
abundtint,  leading  sometimes  to  fatal  syncope,  the  hemorrhage  being  due  to 
the  opening  of  a  vessel  contained  in  one  of  the  bands  of  pulmonary  tissue 
which  freuuently  traverne  tuberculous  cavities,  or  to  the  rupture  of  the  minute 
aneurismul  dilatations  which  late  observations  have  disclosed  in  the  walls  of 
the»e  cavities. 

In  the  majority  of  cases  bronchial  hemorrhage  is  in  some  way  pathologically 
connected  with  pulmonary  phthisis,  and  from  the  frecjuency  of  this  conneetion 
it  is  important  as  a  diagnostii!  symptom  of  that  di.sease.  Not  infrei|uently  it 
is  the  first  event  which  awakens  the  att<>ntion  of  patients  to  the  existence  of 
pulmonary  disease.  In  a  large  proportion  of  eases  it  occurs  more  or  lessi  fre- 
<juently  during  the  prt»gress  of  phthisis.  In  a  certain  proportion  of  cases  it 
occurs  when  physical  signs  do  not  afl'ord  evidence  of  the  existence  of  phthisic. 
the.*ie  signs  becoming  developed  sooner  or  later  after  its  occurrence.  In  them.* 
cases  it  is  probable  that  tubercles  alreudv  exi^t  in  the  terminal  bronchi,  and  that 
the  hemorrhage  is  due  to  a  tuberculous  ulceration  into  the  blood-vessels  in  the 
coats  of  the  bronchi.  In  many  eases  of  initial  haemoptysis  of  phthisis  tubercle 
bueilli  have  been  found  in  the  blood  or  sputum,  and  in  this  way  valuable  aid 
in  diagnosis  may  be  afforded  by  the  examination  of  the  spututii.  Ilieinopt ;  si.^ 
should  always  excite  a  strong  suspicion  of  tuberculous  disease,  yet  its  si 
cance  in  this  respect  was  undoubtedly  overestimated  by  Louis  in  his  tn*;^  , 
on  phthisis.  I^ouis,  having  questioued  a  large  number  of  patients  affected 
with  various  diseases  other  than  tubercubfsis.  and  finding  that  spitting  of  bb.^)d 
had  taken  place  in  no  instance  save  aller  injury  of  the  chest  or  when  the  cala- 
menia  were  suppressed,  concluded  that  this  symptom  is  almost  pathognomonic 
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of  phthisis.  Since  the  publication  of  that  work,  however,  it  has  been  found 
that  cases  are  not  very  infrequent  in  which  haDnioptysis  is  not  accompanied 
or  followed  by  either  the  symptoms  or  signs  of  tuberculous  disease.  A  paper 
communicated  by  the  late  Prof.  John  Ware  contains  statistical  information  of 
special  value  with  reference  to  this  point.*  Ware  in  this  paper  gave  the  results 
of  an  analysis  of  386  cases  of  haemoptysis  noted  in  private  practice  during  a 
period  of  about  forty  years.  Of  these  cases,  in  62  recovery  from  the  bron- 
chial hemorrhage  took  place,  and  the  patients  afterward  were  either  known  to 
be  living  in  ordinary  health  or  to  have  died  of  other  diseases  having  no  con- 
nei^tion  with  the  existence  of  tubercles.  The  length  of  time  during  which  this 
immunity  continued  varied  from  two  to  thirty-seven  years.  In  addition  to 
these  cases,  in  52  a  similar  complete  recovery  took  place,  and,  so  far  as  known, 
there  was  no  development  of  tuberculous  disease  ;  but  the  entire  subsequent 
history  of  these  cases  had  not  been  obtained.  Making  allowance,  in  a  certain 
proportion  of  the  cases,  for  the  probable  occurrence  of  small  phthisical  affec- 
tioDS  which  were  arrested  and  did  not  return,  these  facts  show  that  neither 
the  existence  of  phthisis  nor  a  strong  proclivity  thereto  is  to  be  positively 
predicated  on  the  occurrence  of  bronchorrhagia.  They  show,  moreover,  that 
&s  regards  any  immediate  or  remote  evils  bronchial  hemorrhage  may  be  innocu- 
O08.  These  conclusions  are  corroborated  by  the  facts  developed  by  my  own 
clinical  studies  relating  to  phthisis.' 

Bronchorrhagia  is  incidental  to  certain   cardiac  lesions,  especially  those 
involving  obstruction  at  the  mitral  orifice.     These  lesions  lead  to  bronchial 
bemorrhage  by  inducing  pulmonary  congestion.     It  may  occur  in  connection 
with  morbid  conditions  of  the  blood  and  tissues,  which  lead  to  hemorrhages 
from  mucous  membranes  in  different  situations,  as  in  purpura  haemorrha- 
gica  and  scorbutus.     It  occurs  occasionally  in  asthma.     It  may  be  produced 
bj  violent  and  prolonged  muscular  exertions,  without  the  coexistence  of  any 
pulmonary  or  cardiac  affection,  and  it  has  been  observed  to  occur  from  mus- 
clar exertions,  not  excessive,  if  conjoined  with  diminished  pressure  of  the 
atmosphere  in  elevated  situations,  as  in  ascending  high  mountains.     It  may 
fc  produced  traumatically  by  injuries  and  wounds  of  the   chest.     It  may 
<>ccur  as  a  secondary  hemorrhage  when  the  menses  are  suppressed.     Well- 
AQthenticated  cases  of  this  kind  have  been  reported,  but  they  are  exceedingly 
''w^.    I  have  met  with  a  striking  example,  the  haemoptysis  occurring  regu- 
^t\j  for  the  four  years  following  the  suspension  of  the  menses,  and  no  other 
pulmonary  affection  either  accompanying  or  following  the  hemorrhage.     The 
iBC  cases  analyzed  by  Ware  did  not  include  a  single  case  in  which  the  hem- 
>TThage  could  be  considered  as  compensatory  for  the  menses.     Exertion  and 
na^Dul  excitement,  by  their  effect  on  the  circulation,  may  act  as  exciting  causes 
ir,  from  pulmonary  disease  or  other  circumstances,  a  predisposition  exist ;  but 
clinical  observation  shows  that  in  the  larger  proportion  of  cases  the  hemorrhage 
tAkes  place  without  any  apparent  exciting  cause.     It  takes  place  frequently 
^ii.nDg  the  night-time. 

The  occurrence  of  haemoptysis  generally  occasions  much  alarm  and  anx- 
iety.   If  patients  be  seen  at  the  time,  the  nervous  agitation  and  disturbance 
^  the  circulation,  which  are  often  present,  are  attributable  in  a  great  raeas- 
«fe,  if  not  altogether,  to  the  mental  condition  induced  by  the  attack.     The 
fctt  daty  of  the  physician  is  to  endeavor  to  remove  needless  apprehensions 
from  the  mind  of  the  patient.     Haemoptysis  proceeding  from  bronchial  hem- 
L      orrbage  may  destroy  life  either  by  suffocation  or  by  exhaustion  from  the  loss 
I     rf  blood,  but  the  cases  are  so  rare  that  the  danger  of  fatal  consequences  is 


'"On  Hsmoptyais  as  a  Svmptom,'*  by  John  Ware,  M.  D.,  etc.,  Publications  qf  ike 
Mui^wkUs  Medical  Society,' \mO. 
'Vide  work  on  PMuis,  1876. 
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scarcely  to  be  considered.  The  physician  may  assure  the  patient  of  the 
abFence  of  any  immediate  danger;  and,  in  general^  the  hemorrhage  dot's-  not 
lead  to  any  evil  results.  It  is  Muggestive  of  the  exist cnee  of  phthi*is»  lurt 
aside  from  its  8ympt<iraatic  sig^nificance  it  affords  little  occasion  for  al4rm 
So  far  from  favoring  a  tendency  to  tuberculous  diseatw?,  there  id  pruuud  for 
the  conjecture  that  it  is  sumetimes  preventive  of  that  dbea^e ;  and  when  il 
occurs  in  connectiiui  therewith,  clinical  observation  shows  that  it  exertu  no 
unfavorable  influence  on  the  proc»re?^H  of  the  disease,  but>  on  the  contrary,  its 
influence  seems,  as  a  rule,  to  be  favorable. 

In  exceptional  eases  broncdiial  henuirrhafre  apparently  leads  to  either  the 
development  or  an  increase  of  pulmonary  symptoms,  together  with  more  or 
less  fever.  The  immediate  local  and  constitutional  sequences  are  sometimes 
exceedingly  grave,  and  death  may  take  place  within  a  few  days.  I  have  met 
with  several  cases  in  which,  dating  from  an  hn?moptysis,  rapid  breathing, 
dyspnoea,  frequency  of  the  puke,  and  a  high  temperature  occurred^  the  caAc* 
ending  fat^illy  after  u  certain  number  of  weeks  or  months.  Such  ea.ses,  how- 
ever, are  rare.  Niemeyer  held  the  opinion  that  the  retention  of  bh>od  in  the 
bronchi  and  air-cells  after  an  haemoptysis  excites  inflammatory  changes  which 
lead  to  cheesy  degeneration  and  phthisis.  He  considered  phthisis  to  W  the 
result,  and  not  the  cause,  of  this  initial  hamioptysis.  Experiments,  however, 
have  shown  that  the  presence  of  blood  in  the  bronchi  and  air-cells  may  excite 
a  lifbular,  but  never  a  caseous,  pneumonia  or  tuberculosis.  The  view  of 
Rindfleisch,  therefore,  is  more  probable,  that  the  hemorrhage  may  hasten  th« 
development  of  phthisical  symptoms  by  occluding  the  bronchi  and  caumng 
at<»lectasis  and  lobular  pneumonia,  but  that  in  these  cases  tuberclea  am 
already  formed  before  the  hsii?moptysiB  and  stand  in  a  causative  relation  la 
it.  In  cases  of  dvatli  directly  following  a  profuse  hemorrhage  the  bronchial 
tubes  have  been  found,  post-mortem,  filled  with  cloths,  imd  the  obstruction 
of  respiration  caused  by  these  doubtless  was  the  immediate*  cause  of  death. 
Blood-casts  of  the  bronchial  tubes  are  sometimes  expectorated. 

The  measures  of  treatment  ilirected  to  the  hicmoptysis  must  have  refer- 
ence to  the  profuseness  or  otherwise  of  the  hemorrhage  and  the  associated 
symptoms.  Venesection  heretofore  has  been  frequently  employed.  This, 
however,  is  indicat<*d  only  in  cases  in  which  the  patient  is  full-blooded  or  tho 
pulse  abnormally  strong;  and  such  cases  are  comparatively  few.  Even  in 
these  cases,  unless  the  escape  of  Idood  be  unusually  rapid  and  abundant,  a 
saline  purgative  and  sedative  remedies  are  to  be  preferred  to  bloodletting. 
If  the  hemorrhage  be  profuse  and  persisting,  cold  may  be  applied  to  the 
chesty  as  in  hemorrhages  in  other  situations.  This  may  be  done  by  means  of 
oompre»*ses  wet  with  iced  water  or  with  ether,  which  latter  refrigerates  by  lt« 
rapid  evaporation.  The  application  of  the  ice-bag  to  the  chest  has  been  rec- 
ommended, and  I  have  resorted  to  it  with  apparent  success  and  without  any 
untoward  consequences.  Revulsive  measures  may  be  employed,  consisting 
of  stimulating  pediluvia,  sinapisms,  and  dry  cupping.  To  diminish  the 
amount  uf  blood  returned  to  the  heart,  temponiry  ligation  of  the  extrera- 
itics  may  be  resorted  to.  I  have  witnessed  a  prompt  arrest  of  the  hemor- 
rhage by  this  measure.  A  popular  remedy  is  common  salt,  which  usually 
has  been  freely  given  before  patients  come  under  the  care  of  the  practitioner. 
Its  eflicacy  is  doubtful,  but  its  use  serves  to  occupy  the  attention  of  the 
patient  and  friends  until  medical  advice  is  obtained. 

In  all  cases  quietude  id'  body  is  to  be  enjoined*  the  use  of  the  voice  is  tu 
be  restrained,  the  apartment  should  be  kept  cool,  the  head  and  shoulders 
ghould  be  raised,  the  diet  should  be  bland  or  unstinmlating,  drinka  should  be 
cold,  and  small  pieces  of  ice  may  frequently  be  tnkeu  int4j  the  mouth.  These 
mea»urt»  are  doubtless  of  more  or  le^^fe  iniportatjce,  yet  1  have  repeatedly 
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known  patients  who,  having  become  accustomed  to  attacks  of  haemoptysis, 
paid  little  or  no  attention  to  it,  and  kept  about  their  ordinary  pursuits  as 
usaal,  without  apparently  increasing  or  protracting  the  hemorrhage  by  this 
course.  I  have  known  a  lecturer  continue  the  daily  use  of  the  voice  in  pub- 
lic speaking  without  any  apparent  injury.  The  measures  just  enumerated 
are  oft€n  continued  too  long,  patients  being  anxious  to  prevent  a  recur- 
rence of  the  hemorrhage  after  it  has  ceased.  They  may  be  assured  that 
moderate  exercise  out  of  doors,  a  nutritious  diet,  etc.  will  not  be  likely  to 
reproduce  an  attack. 

Cough,  if  present,  should  be  quieted  by  some  form  of  anodyne.  Anodyne 
remedies  are  also  generally  indicated  by  the  excited  condition  of  the  nerv- 
ous system.  If  the  hemorrhage  be  slight  or  moderate,  as  a  rule  nothing  is  re- 
quired in  addition  to  these  remedies  and  such  hygienic  regulations  as  may  be 
deemed  prudent.  If,  however,  the  hemorrhage  be  considerable  and  prolonged, 
bamostatic  remedies  are  to  be  employed.  Of  these,  probably  ergot  is  the 
most  efficient.  From  one  to  two  drachms  of  the  fluid  extract  may  be  given 
hourly  or  half  hourly  according  to  the  urgency  of  the  indication,  the  doses 
being  repeated  for  several  hours  if  required.  Krameria  and  tannic  or  gallic 
icid  are  also  efficient  vegetable  astringent  remedies.  Of  the  astringents 
beiongiog  to  the  mineral  kingdom,  the  acetate  of  lead  has  long  been  con- 
gidered  valuable  in  this  application.  The  most  efficient  preparations  of  this 
class,  however,  are  the  persulphate  and  pernitrate  of  iron.  The  inhalation  of 
astringent  remedies  in  the  form  of  atomized  liquids  or  spray  has  been  found 
effective  for  the  arrest  of  hemorrhage.  For  this  purpose  solutions  of  alum^ 
tannin,  and  the  perchloride  of  iron  may  be  employed. 

I  have  met  with  a  few  cases  of  persistent  bronchial  hemorrhage  which 
claim  a  separate  notice.     The  hemorrhage  in  these  cases  was  slight,  but  it 
continued  for  a  long  period,  without  other  evidence  of  pulmonary  disease. 
It  was  not  referable  to  disease  of  the  heart,  to  suppression  of  the  menses,  or 
to  any  appreciable  cause.     Moreover,  the  hemorrhage  was  confined  to  the 
bronchial  mucous  membrane,  and  the  blood  did  not  come  from   either  the 
mouth,  throat,  or  nasal  passages.     The  hemorrhagic  expectoration  was  not 
pure  blood,  but  a  thin,  bloody  liquid.     I  have  notes  of  three  such  cases.     In 
two  of  these  cases,  after  expectorating  almost  daily  more  or  less  of  a  sero-san- 
gruinolent  liquid  during  several  months,  recovery  took  place  under  the  use  of 
tonics  and  invigorating  hygienic  measures.    In  the  third  case  the  hemorrhagic 
expectoration  continued  for  six  years,  during  which  period  the  patient,  a 
young  woman,   from  time  to  time  came  under  my  observation.     Repeated 
examinations  of  the  chest  by  others  as  well  as  myself  failed  to  discover  any 
positive  signs  of  pulmonary  disease.     During  the  greater  part  of  the  long 
period  just  named  there  was  daily  more  or  less  expectoration  of  liquid  con- 
taining blood-coloring  matter,  the  quantity  being  always  small.    Associated 
with  this  symptom  were  ansemia  and  hysterical  ailments.     Aside  from  these 
nothing  was  discoverable.     The  subsequent  history  of  this  case  is  unknown. 

Pneamorrhagria'y  or  the  extravasation  of  blood  into  the  air-cells,  and  fre- 
quently also  into  the  interstitial  tissue,  is  commonly  known  as  pulmonary 
apoplexy.  There  would  be  no  impropriety  in  this  use  of  the  term  apoplexy 
if  we  adopted  the  custom  of  French  writers  of  expressing  by  it  extravasation 
rf  blood  in  any  situation  ;  but  with  us  when  applied  to  a  cerebral  affection 
it  includes  cases  in  which  there  is  no  extravasation  of  blood,  and  it  is  not 
wslomary  to  apply  it  to  extravasation  elsewhere  than  in  the  brain,  spinal 
cord,  and  lungs.     The  name  pneumorrhagia  is  to  be  preferred. 

Extravasation  of  blood  into  the  pulmonary  parenchyma  may  occur  either 
tA  or  without  laceration  of  the  pulmonary   tissue.     Extravasation  with 


18(i  PULMONARY  HEMORRHAOE,  PULMONARY  GANGBENE  ETC, 


tk'slTuctJtm  of  piilijionary  pareDchyma  is  called  i/{/f/«ir' pulnioiiary  apiM>l»>\v  ..r 
diffufit  pn eu m or rha ^ i a .    In  nrt^tt mM-rih^l  pn e u morrh agia  o r  li era orrh: i 

lion  the  blood  is  in  the  uir-celU  and  interstitial  tissue,  but  there  \%  i^.  «  .j 

ot*  the  lutijj-tissue.  Hemorrhage  with  keeratioTi  of  the  pulmonary  ti^^ue  i» 
tnost  freqiu'ntly  the  result,  either  of  trauniutism,  such  as  M4ib-wounds  and 
gunshot  injuries  of  the  lungs,  or  of  the  rupture  uf  an  aneurism  adheretit  t*> 
the  surfaec  of  the  Itin^.  The  blood  lies  in  a  cavity  of  which  the  walls  con- 
sist of  ttJrn  lun*T^-t issue.  The  tissue  surrounding  the  eavity  is  usually  diffuselv 
intilrrated  with  blood.  There  may  be  at  tbe  ^iinie  time  rupture  of  the  [ileura 
f<#l lowed  by  a  discbartre  of  blood  into  the  pleural  sac.  Thi»  diffui*e  hemor- 
rhage, with  de.structton  of  the  pulint»nary  parenchyma^  is  less  fre<(ucnt,  htit 
more  serious,  thiui   the  circumscribed  form. 

In  esises  of  bronchial  hemorrhage  the  blood  may  be  drawn  by  ii 
into  the  air-eells  and  produce  the  appearance  of  hemorrhagic  in:  ,  ,  n,  ^ 
Blood  may  be  inspired  likewise  into  the  air-cells  in  eases  of  wounds  of  fl 
lingual  artery  or  of  suicide  by  cutting  tbe  throat,  Hemorrbage  from  phthii 
ical  cavities  and  from  gangrenous  disintegration  of  the  lungs  i^  noticed  wb« 
treating  of  these  affections.  Excluding  these  conditions,  the  iii<»st  imporiatit^ 
causes  of  pneumorrbagia  without  laceration  of  pulmonary  tissue  are  aetit* 
and  passive  congestion  of  the  lungs,  injuries  and  disease  of  the  central 
nervous  system,  especially  cerebral  bem«»rrbage.  diseases  attended  by  a 
bemorrhagie  diatheflis,  as  scorbutus,  purpura,  yellow  fever,  and  acute  yellnw 
atrophy  of  tbe  bver^  and  eitber  thrombosis  or  embolism  of  branches  of  the 
pulmonary  artery. 

Tbe  term  kem*irrkn<jic  in/arct^mn  is  applied  especially  to  hemoixbu|re  follow- 
ing embolism  of  branches  of  the  pulmonary  artery,  the  most  fnnjuent  and 
important  of  the  causes  just  mentioued.  These  embolic  infarctions  are  firm, 
dark-red  in  color^  and  wedge-shaped,  with  the  base  of  the  wedge  toward  the 
surface  of  the  lung  and  the  apex  toward  tlie  hilum.  In  the  majority  of  case 
the  l>a*o  of  the  infarction  reaches  the  surface  of  the  lung,  the  pleura  ovi 
the  infarction  being  usually  coated  with  a  delicate  layer  of  fibrin.  Th€ 
infarctions  may  be  single,  but  they  are  fref|uemly  multiple.  Tbey  may 
occupy  the  greater  fK»rtion  of  a  lobe,  but  usually  tbcy  arc  about  the  size  of  a 
walnut  or  pigeon's  ei^*^.  Tbcy  are  most  common  in  the  posterior  portion  of 
the  lower  li>bc.  The  affected  portion  «d*]ung  is  free  iram  air.  The  microseop  " 
ical  examination  shows  the  air-cells  filled  with  blood  and  the  alveolar  septj 
comprenscd  and  infiltrated  with  red  bbM>d-corpnscle8.  There  are  fewer  nuclei 
than  normal  in  tlte  walls  of  the  alveoli,  in  eonse4|uence  of  coagulatifiti  ne- 
crosis, Tbe  tissue  surrounding  the  infarction  is  congested,  a^dematou^,  or 
iiolidifled  with  pneumonic  prodiucts.  Kmboli  may  lodge  in  branches  of  the 
Tiulnionnry  artery  without  causing  hemorrhagic  infarctions.  Although  fUc 
branches  of  the  pulmonary  artery  do  not  anastomose  witb  each  other,  and 
therefore  belong  anatomically  to  the  terminal  arterial  system,  blood  may  be 
bnuigbt  to  the  capiHaries  of  an  occluded  artery  by  means  of  amistomoa?« 
witb  the  bronchial  artery  and  other  small  arteries  wbicb  enter  tbe  lun^ 
(Kuttnen.  and  by  means  of  tiurrounding  capillaries.  In  many  eases  tbcse 
nnastoniosc!*  suflice  to  carry  on  tlie  circulation  in  a  district,  the  main  artrrj* 
i»f  which  has  been  obstructed  by  ati  embolus;  but  if  the  circulation  be  cnfre* 
bled  by  weakncs*)  of  the  right  side  of  the  heart,  or  if  there  be  obstruction  to 
the  flf^w  of  blood  from  the  pulmonary  veins  into  tbe  left  side  »»f  the  hear 
the  aojistoujoses  no  longer  are  sufficient,  and  a  hemorrhagic  infarction  result 
within  the  district  the  artery  of  whieb  eontains  an  embolus.  Obnheim** 
explanaliou  has  been  generally  accepted,  according  to  wbicb  the  blood  in  tbe 
infarction  is  deriveil  by  a  regurgitant  flow  from  the  veins  leading  from  the 
affeetid  disiriit     bitt  iu'ronlift<r  tn  Ijitten's  experiments  the  blood  is  bi.>ii'_'bt- 
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to  the  capillaries  of  the  occluded  artery  by  the  small  anastomosing  arteries 
mentioned  above  and  by  adjoining  capillaries,  the  pressure  in  which  does  not 
suffice  to  force  the  blood  into  the  veins.  The  blood  escapes  by  diapedesis,  and 
not  by  rhexis.  Infarctions  are  more  frequent  in  the  periphery  than  in  the 
interior  of  the  lungs,  because  the  anastomoses  are  fewer  and  the  circulation 
feebler  in  the  former  situation.  If  life  be  prolonged,  the  blood  in  a  hemor- 
rhagic infarction  may  be  in  great  part  absorbed,  and  only  pigmented  fibrous 
tissue,  or  possibly  only  a  pi^ented  stain,  be  left  behind. 

In  the  majority  of  cases  hemorrhagic  infarctions  in  the  lungs  are  associ- 
ated with  cardiac  disease,  especially  with  mitral  obstruction  or  regurgitation. 
They  appear  when  the  right  cavities  of  the  heart  have  become  weakened  and 
dilated  and  thrombi  have  formed  in  the  right  auricle  or  ventricle.  These 
thrombi  are  the  source  of  emboli  which  are  carried  into  branches  of  the  pul- 
monary artery.  It  is  possible  that  thrombi  may  form  in  branches  of  the  pul- 
monary artery  in  heart  disease.  Pulmonary  infarctions  may  be  the  result 
also  of  emboli  derived  from  thrombi  in  the  peripheral  veins,  as  in  cases  of 
thrombosis  of  the  femoral  vein.  It  is  not  always  possible  to  demonstrate  a 
source  of  emboli  in  cases  of  pulmonary  infarction. 

The  DIAGNOSIS  of  either  form  of  pneumorrhagia  is  by  no  means  always 
easy.  Haemoptysis  is  of  course  present  when  the  source  of  the  hemorrhage  is 
bronchial  and  the  extravasation  is  due  to  the  inhalation  of  blood  into  the  cells. 
This  symptom  is  also  present  in  the  majority  of  cases  in  which  the  hemor- 
rhage takes  place  within  the  cells,  but  it  may  be  wanting.  When  present, 
the  haemoptysis  may  be  either  small  or  abundant ;  and  the  amount  of  extrav- 
asation is  by  no  means  in  proportion  to  the  quantity  of  blood  expectorated. 
The  respirations  are  hurried  and  labored  in  proportion  to  the  extent  of  lung 
solidified  by  the  extravasated  blood.  Dyspnoea  and  a  sense  of  oppression  are 
also  proportionate  to  the  degree  in  which  the  respiratory  function  is  compro- 
mised. These  symptoms,  however,  are  measurably  due  to  the  coexisting 
cardiac  lesions  when  the  latter  stand  in  a  causative  relation  to  the  hemor- 
rhage. Dulness  on  percussion  will  be  found  over  a  space  or  over  spaces 
corresponding  to  the  situation  and  extent  of  solidification.  This  may  not  be 
appreciable  if  the  extravasation  be  in  the  form  of  small  disseminated  nodules  ; 
but  if  the  extravasation  be  diffused  over  a  considerable  space,  the  dulness 
becomes  a  very  significant  sign,  provided  tuberculosis,  pneumonitis,  and  other 
affections  involving  solidification  can  be  excluded.  A  feeble  bronchial  respi- 
ration may  be  associated  with  the  dulness  on  percussion,  or  the  respiratory 
sound  may  be  suppressed  over  the  extravasation.  The  presence  of  blood  in 
the  cells  and  smaller  air-tubes  will  be  likely  to  give  rise  to  the  subcrepitant, 
and  perhaps  to  a  well-marked  crepitant  rale  within  a  limited  space.  These 
signs,  suddenly  developed  in  connection  with  haemoptysis  and  with  mitral 
cardiac  lesions,  may  lead  to  a  diagnosis ;  but  in  the  cases  in  which  no  blood 
is  expectorated  a  positive  diagnosis  is  extremely  difficult  if  not  impracticable. 

Circumscribed  extravasation,  incidental  to  bronchial  hemorrhage,  is  not 
necessarily  serious  ;  and  perhaps  it  occurs  to  a  limited  extent  not  infrequently 
ID  cases  of  abundant  haemoptysis  followed  by  recovery.  If  there  be  no  injury 
of  the  pulmonary  structures  and  the  blood  simply  infiltrate  the  air-cells,  it 
may  be  gradually  removed  by  absorption  and  expectoration,  the  normal  con- 
dition being  restored,  as  after  solidification  from  pneumonitis.  If  due  to  em- 
bolism, the  hemorrhage  may  lead  to  gangrene,  or  the  infarcted  portions  may 
become  the  sites  of  embolic  pneumonia  and  the  so-called  metastatic  abscesses. 
The  latter  do  not  occur  unless  the  emboli  contain  infectious  matter.  If  these 
results  do  not  follow,  and  if  the  number  and  size  of  the  spaces  in  which  the 
extravasation  has  taken  place  be  not  large,  recovery  may  take  place.     When, 
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however  the  bemorrliafre  into  the  air-cells  mid  into  the  areolar  tissue  l"^  **"*^ 
siflerahly  diffu.sed,  the  termiiijition   ij^  usually  fatal  an  J  death  may  Ink* 
speedily-     Other  thing,^  beiug  ef|Uul,  the  gravity  of  t\w  synipttjnii*  nuu     nt^ 
immediate  danger  are  in  proportiuu  to  the  nmoutit  of  extravaaatidU. 

The  TREATMENT  of  different  forin;^  of  pneumorrhagia  must  have  ref(i*renoe 
to  the  symptoniatic  indications  in  particular  eases,  in  addition  t4>aoide]ilJO  iind 

^upportin;^  measures. 


Pulmonary  Gangrene. 

Pulmonary  gangrene  may  be  defined  n<  death  «>r  necrosis  of  lung-tiH<;n** 
aceom|)anied  by  decomposition.  It  is  one  of  the  infrequent  pu^monttr^ 
tions.  Its  occurrence  in  cases  of  lobar  pneumonitis  and  of  hemorrah^e  ii*,....  - 
tion  has  already  been  referred  to.  Its  mos^t  frequent  causes  are  thode  which 
either  lower  tlie  vitality  uf  portions  of  the  pulmonary  ti^ue  or  faror  the 
introdnetion  into  the  lungs  of  deeonipot^ing  or  infectiouB  »uhj»tanees>  Among 
the  causes  may  be  uientitmed  interruption  of  the  blood-current  by  coropre»* 
sion  or  embolism  of  the  pulmonary  or  bn>nchial  vesseb;  infeetiuui*  di^eastnt^ 
especially  those  accompanied  by  the  furmHtion  uf  septic  emboli ;  penetrating 
wounds  of  the  lungs;  severe  eontusiuUB  of  the  chei^t;  deeomptisition  of  the 
contenti^  of  bronchieetatie  and  of  tuUireulouu  cavities  ;  the  entrauee  of  ftireigu 
substances  intii  the  bronchi,  such  as  bit.s  of  food  in  attempts  to  urtifietally  feeni 
insane  patients;  the  ulceration  of  abscesses  and  of  tumurs  (/.y.  cancer  of 
tlie  ijesophagu'!*)  into  the  bronchi,  etc.  Pulmonary  gangrene  occurs  tnor 
frequently  in  males  than  in  females,  and  also  in  those  whojue  powers  of  resia 
anee  are  enfeebled  by  alcohol,  poverty,  bad  hygiene,  or  disease.  Ii  sometitn« 
occurs  in  diabetes  mellitus,  It  may  occur  u^  an  idiopathic  affection  in  pre- 
viously healthy  individuals;  that  is,  without  any  apparent  cause. 

It  is  presented  in  two  forms,  which  are  distinguished  as  lUffuAt'if  and  mrcwm- 
ncrthed.  In  the  circumscribed  form  the  gangrene  occurs  in  sharply-defined  8]] 
of  variable  size,  usually  between  that  of  a  tiean  and  that  of  a  hen's  egg,  TheF 
may  be  only  one  ganp;renous  focus  or  there  may  be  several  foci.  They  affT 
more  frequently  situated  in  the  p)eriphery  than  in  the  central  parts  of  the 
Inng*  and  more  frequently  in  the  lower  than  in  the  upjior  lobes.  The  gan- 
grenous spot  at  first  is  dark-brown  or  greenish,  dry  and  friable.  Lat«?r  it 
undergoes  softeuinir.  and  a  cavity  is  formed,  with  sloughy  walls,  cnntainini^ 
an  extremely  ofil^iisive  greenish  or  brown  fluid  holdirijj;  in  suspensitui  shrtnl^j 
of  decomposed  lung-tissue.  The  microscopical  appearances  of  th*.*  fetid  eun- 
tents  of  the  gangrenous  cavities  are  identical  with  those  of  the  sputa.  The 
lung-parenchyma  immediately  surrounding  the  gangrenous  centre  is  usually 
in  the  conditicm  of  lobular  pneumonia  ;  and  not  infrequently  it  is  the  scat  of 
hemorrhages.  The  gangrenous  proi-ess  tends  to  spread  peripherally.  In  the 
cases  in  which  the  disease  terminates  in  recovery  the  walls  of  the  cavity 
become  cleaned  •»ff  and  free  from  the  adherent  shreds  of  lung-tissue ;  a  kind 
of  pyogenic  membrane  is  formed ;  and  finally,  by  adherence  between  the 
opposite  sides  of  the  cavity  or  by  the  irrowth  of  granulations,  the  cavity  is 
entirely  olditerated,  only  a  eieutrix  remaining.  In  the  process  of  extension 
of  the  gangrenous  ]»roccss  the  blood-vessels  are  usually  thrombosed  before 
they  dinippear ;  but  sometimes  they  are  opened  before  they  become  imjK-r- 
vious  to  the  blood-current,  and  then  severe  and  even  fatal  hemorrhage  may 
ensue.  When  the  gangrenous  patch  reaches  the  surface  of  the  lung,  tbe  over- 
lying pleura  is  covered  with  a  layer  of  fibrin.  Frequently,  general  plcnritift 
results,  which  may  be  cd'  a  gangrenous  character,  Sometimes  the  gangrenoua 
focus  opens  into  the  pleural  cavity,  giving  rise  to  pneuroo-pyothorax,    Thron»bi 
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majfona  in  the  veins  in  the  neighborhood  of  the  sloughy  centres  in  the  lung. 
From  this  source  infectious  emboli  may  be  carried  to  the  various  organs  of 
the  body.  Intense  bronchitis,  sometimes  of  a  diphtheritic  character,  may 
result  from  the  irritation  of  the  gangrenous  matter. 

Diffuse  gangrene  may  be  secondary  to  the  circumscribed  form,  or  it  may 
be  diffuse  from  the  first.  The  greater  portion  of  a  lobe,  a  whole  lobe,  or 
eren  a  whole  lung,  may  be  involved.  The  pulmonary  parenchyma  is  broken 
di)!rn  into  a  putrid,  greenish,  or  blackish  pulpy  mass,  without  an  evident  line 
of  demarcation.     It  is  always  fatal. 

The  SYMPTOMS  in  cases  of  gangrene  relate  measurably  to  the  general  con- 
dirioD  or  to  associated  affections.      The  pulmonary  symptoms  due  to  the 
gingrenous  condition  at  first  are  those  which  belong  to  circumscribed  pneu- 
monitis, consisting  of  cough,  some  pain,  and  accelerated  breathing,  and  after 
a  time  an  expectoration,  more  or  less  abundant,  of  characteristic  appearance 
and  odor.     The  gross  and  the  microscopical  appearances  of  the  sputa  have 
been  studied  carefully  by  Traube*  and  by  Leyden  and  Jafie.*     The  sputa  are 
of  a  yellowish,  greenish,  or  brownish  color  according  to  the  varying  amount 
of  pus  and  of  blood  present.     They  emit  a  penetrating,  intensely  fetid  odor. 
When  fresh  they  are  alkaline,  but  upon  standing  become  acid.     By  allowing 
the  expectoration  to  stand  for  a  while  in  a  glass  dish  three  distinct  layers 
hecome  visible :  the  upper  is  frothy,  opaque,  and  of  a  dirty  gray  or  yellowish 
co/or ;  the  middle  is  clear  and  watery  ;  and  the  lower  is  greenish  and  purulent, 
or  it  may  be  brownish  from  admixture  with  pigment  or  blood.     In  this  lower 
/ajer  are  shreds  of  lung-tissue  visible  to  the  naked  eye,  and  gray  or  whitish 
masjjes.     Microscopical  examination  reveals  granular  detritus,  pus-corpuscles, 
triple  phosphate  crystals,  drops  of  fat,  and  acicular  crystals  of  the  fatty  acids, 
oft^n  in  bunches.     In  addition,  granular  or  angular  fragments  of  brown  or 
{>Iaok  pigment,  round  and  rod-shaped   bacteria,   spiral   bacteria,   leptothrix 
breads,  and  infusoria   are  met  with.      The  bacteria  and   fatty  drops  and 
rygtals  are  often   compacted  together  into   little  yellowish   clumps  visible 
t\x\  the  naked  eye — the  so-called  plugs  of  Dittrich,  already  described  under 
h^   head   of  Fetid    Bronchitis.     The   shreds   of  lung-tissue  seen  with  the 
imlced  eye  are  of  a  dirty -gray  or  black  color,  and  consist  chiefly  of  granular 
Le^ntus,  dark    pigment,  and    bacteria,  with  occasionally  some  elastic  fibres. 
Elastic  fibres    are  rarely  present,  according  to   Traube,  in  the  gangrenous 
s&f^toratiou.     Later   observations   show    that   Traube  underestimated  the 
frc^<\uency  with  which  elastic  fibres  are  found  in  gangrenous  sputa ;  still,  it 
T^fsains  true  that  the  microscopical  shreds  of  lung-tissue  frequently  found 
xt%  ^'^  expectoration  of  pulmonary  abscess  contain  many  elastic  fibres,  often 
m^T^ing  out  the  outlines  of  the  alveoli,  whereas  elastic  fibres  are  more  scanty 
in  the  sputum  of  pulmonary  gangrene.' 

Pulmonary  gangrene  may  be  confounded  with  fetid  bronchitis,  decompo- 

fition  in  the  contents  of  dilated  bronchi  and  of  tuberculous  cavities,  and  with 

pulmonary  abscess.     The  diagnosis  is  not  to  be  based  upon  the  gangrenous 

odor  of  the  breath  and  sputum  alone.     In  fetid  bronchitis  and  in  cases  of 

k        decomposition  of  the  contents  of  pulmonary  cavities    microscopical  shreds 

I  'Deatdie  KUnik,  1853,  1859,  1861  et  ^q. 

W  ^])9iimkfs  Arthiv  /.  fdin.  Med.,  ii.  p.  4S8. 

B  According  to  the  experiihents  of  Filehne — "  Ueber  die  Vorgknge  bei  dem  Lungen- 

H  \mAit!' $iixu,ng9bGicht€  dtr  Phys.  Med.  Soc.  zu  Erlangen,  Jan.  11,  1877 — in  the  sputum 

H  (tfpQlmonarv  gangrene  a  digestive  ferment  is  present  capable  of  dissolving  in  nlka- 

I  iiae  lolntion  the  elastic  fibres  and  albuminous  substances,  but  not  acting  on  ofdinarv 

'  white  fibrous  tiasuev  which  may  be  found  in  gangrenous  sputum  when  the  elastic  fibres 
MsiKent.    Elastic  fibres  resist  putrefactive  changes  much  longer  than  those  induced 
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of  lung-tissue  are  not  present  in  the  expectoration;  in  pulmonary  abs(N>A 
th*jy  are  of\en  present,  byt  they  contaiu  oUuiiJ^nt  elaj«tic  fibres,  whicb  urc 
leas  abuudaiil  and  are  otYen  absent  in  pulmonary  gangrene.  Again,  pulmo- 
nary ubaeess  ia  not  usually  aeeonipanied  by  tbe  i'clor  nf  gangrene. 

In  ease-Hof  cireuiuseribed  gangrene  the  gangrenuui*  portion  of  lung,  tog*^^*?!"**- 
with  the  solidificatiun  from  inflaumiatory  exudation  around  this  portiur^ 
nishes  duVness  or  flatness  on  percussion  within  a  circurascribed  lipaee.  wiurii, 
in  view  of  the  must  fretjuent  tiitnation  uf  gangrene,  will  generatty  be  o\vt 
the  scapula  and  below  the  spinous  ridge.  Within  thi»  space  either  the  res- 
piratory murmur  is  wanting  or  there  is  a  feeble  bronchial  respiratiun*  with, 
perhaps,  either  exaggerated  vocal  resonance  or  weak  bronehopbony.  Mc»i»t 
bronchial  or  bubbling  rales  are  likely  to  be  heard  within  and  arriund  this 
epaee.  If  the  patient  survive  the  sloughing  and  reuiovul  by  expectomtion 
of  the  decomposed  mass,  the  cavernous  signs  may  be  dlseovercd.  I  hiive 
repeatedly  found  a  well-marked  cavernous  respiration,  and  I  have  observed  a 
circumscribed  depression  in  front  corresponding  to  the  situation  and  sixo  of 
the  gangrenous  cavity. 

As  regards  PRooxosiSt  if  circumscribed  gangrene  do  not  occur  under  eir* 
cumstances  which  are  dangerous,  irrespective  of  the  gangrene,  reciivery  niaj 
take  place.  The  chances  of  recovery  are  differently  estimated  by  differeut 
writers,  which  perhaps  may  be  accounted  for  by  supposing  that  the  diagnosis 
of  gangrene  is  not  infrecjuently  ba.sed  oq  insufficient  grounds.  It  nin  hardly 
be  doubted  that  the  result  is  fatal  in  a  large  majority  of  eases.  Ha^moptysin, 
as  already  stated,  sometimes  takes  place  in  connection  with  the  separation  of 
the  siough,  and  I  have  known  the  hemorrhage  to  be  so  abutidant  as  tu  prove 
the  immediate  cause  of  death.  Most  of  the  cases  end  fatAlly  in  whieb  th<? 
gangrene  involves  the  pleura,  perforation  of  the  lung  taking  pkee,  followed 
by  pleuritis  with  pneumothorax. 

The  TREAT.MENT  of  pulnomary  gangrene  is  to  be  directed  more  to  th« 
system  than  to  the  local  affectjun.  The  affection  never  occurs  under  circum- 
Mances  which  render  depiction  or  other  debilitating  measures  appropriate;  on 
the  contrary^  such  measures  can  hardly  fail  to  he  pernicious.  Tonic  remedies 
and  the  sustaining  treatment  are  indicated.  The  diet  should  be  as  nutritious 
as  possible,  and  alcoholics  are  to  be  given  with  a  fVeedom  proportionate  to 
the  tendency  t(j  failure  of  the  vital  powers.  The  employment  of  opium  in 
some  form  is  important,  in  order  to  palliate  pain  or  undu«^  cough  and  to  allay 
constitutional  irritation.  The  chlorate  of  potassa  has  been  suggested  as  likely 
to  be  beneficial,  from  its  apparent  usefulness  in  gangrenous  affections  of  iht. 
mouth  and  throat.  The  tincture  of  the  chloride  of  iron  is  suggested  by  the 
same  analogy.  Disinfectants  by  inhalation  are  indicated  as  long  as  the  jtpuia 
contain  decomposed  matter  and  the  breath  ha^?  a  fetid  odor.  The  vapor  of 
turpentine  poured  upon  boiling  water  is  a  disinfectanty  and  has  otherwise  a 
ealutary  local  effect.  Tar  vap*or,  produced  in  the  same  way,  is  nsieful.  A 
S4)lutinn  <d  carbolic  acid  of  the  strength  of  from  2  to  4  per  cent.,  atoniixed. 
and  inhaled  for  a  few  minutes  at  short  intervals,  is  probably  the  best  dis^in- 
fectant.  ThynitO  and  salicylic  acid  are  recommended  as  appropriate  as  di»* 
infecting  inhalations.^ 

[Various  forms  of  inhalers  have  been  devised  for  use  in  cases  of  fetid 
bronchitis  and   gangrene.     They  are    made  of  rubber  or  celluloid,  and  are 

*  Fof  an  interesting  *^ase  of  pulmonary  j^jing^rene  tre»te<l  surgit'ally  hy  thoraeente!St8 
and  drnJniige,  with  practical  remarks,  vide  article  bv  Dnk  Feijger  und  HoIUfiter  in  the 
A»K  Joum.  of  MrtL  Srirtict*,  tJct.,  1881 ;  vide,  alfeo,  llie  London  lAinn>t,  May  31 » 1884,  for 
ca'^ea  treated  in  the  .^me  manner  by  Mr.  A.  IViiree  Gould, 
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fasteoed  over  the  mouth  in  such  a  manner  that  the  air,  before  being  inspired, 
is  made  to  pass  through  a  wad  of  cotton  or  wool  saturated  with  some  power- 
ful disinfectant.  The  drug  most  commonly  used  with  the  inhaler,  and 
probably  the  best  for  this  purpose,  is  carbolic  acid  of  the  strength  of  from 
5  to  50  per  cent.  It  is  best  to  begin  with  the  weaker  solution,  but  if  any 
benefit  is  to  be  derived  from  this  method,  the  strength  of  the  drug  must  be 
rapidly  increased.  Patients  have  been  known  to  saturate  the  cotton  of  their 
inhalers  with  pure  carbolic  acid  and  to  experience  no  evil  effects  from  it. 
Creosote  and  turpentine  may  also  be  used  to  charge  the  inhaler. 

If  the  gangrenous  process  is  superficially  situated  and  can  be  accurately 
localized  by  physical  examination,  the  propriety  of  surgical  measures  should 
be  considered.  These  consist  in  the  resection  of  one  or  more  ribs  and  the 
laving  open  of  the  gangrenous  cavity,  for  which  purpose  the  thermo-cautery 
may  be  advantageously  employed.  Cases  have  been  successfully  incised  and 
drained ;  in  fact,  although  recovery  has  by  no  means  followed  in  every  case, 
iD  none  could  death  be  ascribed  to  the  operation  alone. — H.] 

Pulmonary  CEdema. 

Pulmonary  oedema  is  always  dependent  on  other  pathological  conditions, 
ind  is  not  entitled  to  be  considered  as  an  individual  affection.  It  is,  however, 
in  event  of  frequent  occurrence,  and  is  important  as  interfering  with  the 
fttDCtion  of  respiration,  in  not  a  few  instances  proving  the  immediate  cause 
of  death.  In  cedema  of  the  lungs  there  is  a  transudation  of  serum  into  the 
iiterlobalar  tissue,  the  alveolar  walls,  and  the  air-cells.^ 

(Edema  may  be  localized  around  some  diseased  centre  in  the  lung,  as,  for 
example,  in  the  neighborhood  of  a  pneumonitis,  an  infarction,  abscess,  tumor, 
etc.  This  is  distinguished  as  collaterral  oedenia .  In  this  case  it  probably  results 
from  a  moderate  inflammatory  change  in  the  vessel-walls,  by  which  their  per- 
meability is  increased.  This  variety  has  also  been  called  inflammatory  oedenia. 
Hypostatic  oedema,  following  hypostatic  congestion  and  leading  to  the  condi- 
tion of  lung  called  splenization,  has  already  been  referred  to. 

These  forms  differ  from  general  pulmonary  oedema,  which  is  usually  under- 
stood by  the  term  oedema  of  the  lungs.  Here  a  serous  transudation  occurs 
throughout  both  lungs,  except  in  portions  which  may  perhaps  present  a 
mechanical  obstacle  to  the  entrance  of  the  serum  in  consequence  of  consolida- 
tioD,  as  from  compression,  inflammatory  exudation,  new  growths,  etc.  (Ede- 
■latoos  lungs  are  increased  in  volume  and  weight ;  retract  less  than  healthy 
Inngs  upon  opening  the  chest ;  have  a  characteristic  boggy  feel  compared  to 
chat  of  a  sponge  filled  with  water;  and  pit  on  pressure.  They  are  less  buoy- 
ant than  normal  lungs,  but  they  do  not  sink  in  water.  The  color  is  usually 
red,  but  it  may  be  pale.  On  section,  a  serous  or  sero-sanguinolent  liquid 
escapes  in  abundance,  usually  mixed  with  air-bubbles.  The  same  frothy 
liquid  is  present  in  the  bronchi  and  usually  in  the  trachea.  [If  the  patient 
\§  icteric,  the  fluid  may  be  of  a  yellow  hue ;  and  if  the  lungs  contain  much 
pigment,  as  in  cases  of  anthracosis,  it  may  be  brown,  or  even  black. — II.] 
Microscopical  examination  in  cases  of  acute  general  pulmonary  oedema  shows 
the  pulmonary  capillaries  widely  distended  with  blood,  and  the  contents  of 
the  alveoli  and  bronchi  to  consist  of  serum  containing  a  considerable  number 
of  red  blood-corpuscles,  some  granular  epithelial  cells  washed  off  from  the 
alveolar  walls  by  the  transuding  scrum,  and  free  granular  matter.     The  red 

*  Foeaer  ( Virrhouj^  Arehiv,  Bd.  79,  p.  362,  1880)  finds  that  the  dropsical  ettiision  is 
ibst  into  the  walls  of  the  air-cells,  and  that  it  may  be  confined  to  tnem  (interstitial 
fidema).  Usually,  however — and  in  the  higher  grades  of  (jedema  always — the  serum 
escapes  also  into  the  air-cells. 
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tctivitj  of  the  heart  is  impaired  ;  for  it  is  not  denied  that  the  general  force 

9f  the  heart  is  weakened  in  most  cases  of  pulmonary  oedema  ;  and,  indeed,  it  is 

hardij  conceivable  that  the  lefl  ventricle  should  lose  its  wonderful  power  of 

adaptation  to  the  obstacles  which  it  has  to  overcome  in  propelling  the  blood, 

before  the  whole  heart  had  suffered  in  its  function.     GBdema  of  the  lungs 

occurs  during  the  death-agony,  when  the  left  ventricle  loses  its  power  more 

I       npidly  than  the  right,  or  dies  faster,  so  to  speak.     While  the  hypothesis  of 

Welch  as  to  the  immediate  cause  of  pulmonary  oedema  is  not  controverted  by 

I       clinical  facts,  but,  on  the  other  hand,  seems  to  explain  them  better  than  any 

'       other,  we  as  yet  know  of  no  means  of  determining  in  man  the  relative  force 

'      of  the  two  sides  of  the  heart,  and  upon  the  absolute  strength  of  either  right 

I      orleil  ventricle  only  subordinate  weight  is  placed.     Other  influences  adduced 

to  explain  the  cause  of  oedema  of  the  lungs  are  impaired  nutrition  of  the  walls 

of  the  pulmonary  capillaries  and  vaso-motor  disturbance.* 

The  SYMPTOMS  of  oedema  are  increased  frequency  of  the  respirations  and 
djspncea  in   proportion  to  the  extent  of  lung  affected,  together  with  more  or 
iess  coagh  and  serous  expectoration  or  bronchorrhoea.     The  displacement  of 
air  in  the  air-cells  by  liquid  gives  rise  to  dulness  more  or  less  marked  on  per- 
cussion over  a  space  corresponding  to  the  oedematous  portion  of  lung,  and 
within  this  space  the  respiratory  murmur  is  weak  or  lost  or  it  may  be  feebly 
i>ronchial  or  broncho- vesicular.    The  vocal  resonance  may  be  increased.    The 
presence  of  liquid  in  the  smaller  bronchial  tubes  is  denoted  by  fine  mucous  or 
subcrepitant  r&les.     It  is  stated  that  a  true  crepitant  rSJe  may  be  produced, 
bat  this  mast  be  extremely  rare.     The  diagnosis  is  to  be  based  on  dulness 
more  or  less  diffused  on  both  sides  of  the  chest,  associated  with  moist  bron- 
chial niles,  pneumonitis  being  excluded,  and  the  existence  of  Bright's  disease, 
cardiac  lesions,  and  other  predisposing  conditions  being  considered. 

The  TREATMENT  mufit  have  reference  to  the  circumstances  under  which  the 
oe^lema  occurs.     Occurring  in  connection  with  disease  of  the  kidneys,  those 
measures  are  indicated  which  are  applicable  to  dropsical  effusion  in  other 
tutuations — ^namely,  hydragogue  cathartics  and  sudorifics  selected  and  regu- 
lated according  to  the  circumstances  belonging  to  individual  cases.     When 
incidental  to  disease  of  the  heart  the  main  reliance  is  upon  revulsive  measures, 
in  connection  with  such  remedies  as  the  condition  of  the  heart  may  claim 
irTespective  of  this  result.     In  the  cases  in  which  it  is  dependent  on  adyna- 
mia and  an  impaired  condition  of  the  blood,  tonic  and  sustaining  measures  are 
called  for.     The  liability  of  its  occurrence  in  connection  with  hypostatic  con- 
icesdon  in  fevers  and  other  protracted  diseases,  accompanied  by  feebleness  of 
the  circulation  and  depression  of  the  vital  powers,  renders  it  an  important 
Y^i  of  the  treatment  of  these  diseases  to  see  that  the  patient  be  not  allowed 
to  lie  constantly  in  one  position.     The  position  of  the  body  should  be  fre- 
quently changed,  in  order  to  obviate  the  gravitation  of  blood  to  the  depend- 
ent portions  of  the  lungs. 

The  name  acute  pulmonary  oedema  distinguishes  cases  in  which  the  oedema 
oceora  suddenly  to  such  an  extent  as  to  give  rise  to  great  dyspnoea,  some- 
times quickly  causing  death  by  apnoea.  In  such  cases  prompt  and  eflBcient 
aeasurea  of  treatment  are  called  for.  Venesection,  if  the  action  of  the  heart 
be  not  extremely  feeble,  is  the  most  promptly  efiicient  measure  for  relief,  and 
Md  be  resorted  to  at  once  when  the  symptoms  denote  imminent  danger. 
PeAape  under  no  other  circumstances  is  it  more  apparent  that  the  physician 
h«  aayed  the  life  of  a  patient  than  in  certain  cases  of  acute  pulmonary  oedema 
ia  which  venesection  was  employed.     Occurring  in  connection  with  dilatation 

'Seeartide  by  H.  F.  Borden,  M.  D..  Boston  Med,  and  Surg.  Journal,  1880. 
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of  the  heart,  or  when  accompanied  with  great  feebleness  of  the  pulse  ang 
cyanosis,  the  application  of  a  considerable  number  of  dry  cups  to  the  che^ 
may  be  substituted  for  bloodletting.  To  these  may  be  added  mustard  to  tl^ 
chest  and  stimulating  foot-baths.  Ethereal  and  alcoholic  stimulants  shoQ% 
be  given  freely.  I  have  known  the  inhalation  of  oxygen  to  afford  roark^ 
relief. 

New  Growths  within  the  Ohest. 

Intrathoracic  tumors  include  nearly  all  the  different  varieties  of  neir 
growths  with  which  we  are  acquainted.  Their  consideration  in  detail  belongB 
to  works  on  pathological  anatomy.  Reference  here  will  be  made  only  to 
those  rendered  practically  important  by  reason  of  their  frequency  or  their 
gravity. 

Pulmonary  carcinoma  may  be  primary  or  secondary.  Primary  carcinoma 
of  the  lungs  is  a  very  rare  affection.  As  a  rule,  only  one  lung  is  involved, 
the  right  lung  more  frequently  than  the  left.  Primary  cancer  of  the  lungs 
may  be  either  of  the  cylindrical-celled  variety,  in  which  case  the  tumor  orig- 
inates in  the  larger  bronchi,  or  it  may  be  of  the  flat-celled  variety,  in  which 
case  the  tumor  originates  in  the  respiratory  bronchioles  or  the  air-cells.  In 
the  latter  form  of  carcinoma  the  stroma  consists  of  the  pre-existing  alveolar 
walls,  and  the  appearances  are  sometimes  not  unlike  a  diffuse  pneumonia. 
Primary  cylindrical-celled  carcinoma  of  the  lungs  usually  appears  as  a  cir- 
cumscribed tumor;  primary  flat-celled  carcinoma  may  be  either  circumscribed 
or  infiltrated.  Hemorrhages  are  likely  to  occur  in  primary  cancers  of  the 
lungs.  Sometimes  softening  and  breaking  down  of  the  cancerous  mass  occurs, 
whence  may  arise  cavities,  abscesses,  or  gangrenous  foci.  Secondary  inflam- 
mation is  present  in  the  lung-parenchyma  surrounding  the  cancerous  deposit 

[The  causes  of  primary  carcinoma  of  the  lung,  like  those  of  cancer  else- 
where, are  unknown.  Occupation  or  environment  is  certainly  concerned  in 
its  production,  as  shown  by  the  extraordinary  prevalence  of  primary  pul- 
monary carcinoma  among  the  laborers  in  the  cobalt-mines  of  Schneeberg.  I( 
is  said  that  75  per  cent,  of  the  deaths  among  these  workmen  are  caused  hj 
this  disease.  The  affection  has  been  ascribed  to  the  inhalation  of  arsenic 
which  is  combined  with  the  cobalt. — H] 

Secondary  cancer  of  the  lungs  is  common.  It  is  frequently  consecutive  t< 
cancer  of  the  stomach  and  to  cancer  of  the  breast,  and  it  may  be  secondar} 
to  cancer  in  any  part  of  the  body.  The  relation  of  the  lungs  to  the  venoac 
system  of  the  body  renders  these  organs  the  frequent  seats  of  secondary 
tumors  in  general.  Secondary  pulmonary  cancer  is  usually  in  the  form  of 
nodules  varying  in  size  from  that  of  a  pea  to  that  of  an  orange,  and  dissem- 
inated throughout  both  lungs.  Sometimes  the  lungs,  as  well  as  other  organs 
of  the  body,  are  studded  with  small  cancerous  nodules  (general  or  miliary 
carcinosis).  Sometimes  the  lymphatic  vessels  of  the  pleura  and  of  the  lungs 
are  filled  with  cancerous  cells,  in  which  case  these  vessels  appear  as  a  net- 
work of  white  varicose  bands.  The  secondary  deposits  in  the  lungs  usually 
reproduce  the  structure  of  the  primary  tumor. 

In  pulmonary  carcinoma  the  bronchial  lymphatic  glands,  and  not  infre- 
quently the  mediastinal,  the  cervical,  and  the  axillary  glands,  are  involved. 

A  fonn  of  cancer,  which  is  sometimes  described  as  endothelioma  or  endo- 
thelial cancer,  occurs  primarily  in  the  pleura.  The  same  form  of  tumor 
is  also  described  as  originating  in  the  lymphatic  vessels  of  the  pulmonary 
parenchyma. 

The  pleura  may  be  studded  with  secondary  cancerous  nodules  without 
any  tumors  in  the  lungs.     Cancer  of  the  pleura  is  often  accompanied  with 


NEW  GROWTHS  WITHIN  THE  CHEST  195 

ibandaDt  liquid  effusion  in  the  pleural  cavity.  The  effusion  is  frequently 
hemorrhagic,  and  usually  contains  clumps  of  large  epithelial  cells,  described 
ispDuped  cells  and  budding  cells.  The  recognition  of  these  clumps  of  cells 
Id  hid  withdrawn  from  the  pleura  during  life  may  give  valuable  aid  in  diag- 
nosis. 

Of  the  malignant  tumors  within  the  chest,  It/mpho-sarcoma  is  among  the 

most  important.     Its  takes  it  origin  in   the  cervical,  the  mediastinal,  or  the 

broDchial  lymphatic  glands.     Lympho-sarcomata  grow  more  frequently  in  the 

interior  than  in  the  posterior  mediastinum.     These  tumors  frequently  extend 

into  the  lungs,  advancing  chiefly  along  the  adventitia  of  the  blood-vessels 

and  of  the  bronchi.     The  tumor  is  composed  of  cells,  mostly  small  round 

celk  enclosed  in  a  network  of  anatomosing  fibres  like  the  framework  of  the 

Ijmph-gland.s.     Caseous  degeneration  is  rare,  but  a  fibroid  metamorphosis  is 

more  common.     [In  very  rare  instances  portions  of  the  sarcomatous  growth 

maj  be  expectorated.     A  case  of  this  sort  is  recorded  by  Eichhorst,  who 

flUtes  that  there  is  but  one  other  like  it  in  medical  literature. — H.] 

Enchondroma  may  be  a  primary,  but  it  is  usually  a  secondary,  tumor  of 
the  lung. 

The  SYMPTOMS  of  intrathoracic  tumors  are  both  general  and  local.  In 
gnspected  carcinoma  the  existence  of  the  cancerous  cachexia  and  the  pres- 
ence of  carcinomatous  tumors  in  other  parts  of  the  body  must  be  considered 
in  arriving  at  a  diagnosis.  Lympho-sarcomata  present  often  the  history  of 
pseudo-leu cocythaemia  or  adenia  of  Trousseau.  In  carcinoma  of  the  lungs 
gome  diagnostic  value  is  to  be  attributed  to  enlargement  of  the  supracla- 
Ticokr  lymphatic  glands  and  to  a  muco-hemorrhagic  expectoration  compared 
in  it«  appearance  to  currant  jelly.  These  two  symptoms  are,  however,  not 
pathognomonic  or  always  present  in  pulmonary  carcinoma.  The  chest-wall 
on  the  affected  side  may  bulge ;  sometimes,  however,  especially  in  hard  cancer 
accompanied  by  extensive  induration,  it  is  contracted. 

The  DIAGNOSIS  of  new  growths  within  the  chest  is  to  be  based  on  the 
ijmptoms  taken  in  connection  with  the  signs  of  solidification,  and  sometimes 
the  cavernous  signs.  The  physical  evidence  is  often  not  very  distinctive. 
Palmonary  phthisis  is  to  be  excluded  by  a  careful  investigation  with  refer- 
ence to  the  history  as  well  as  to  the  existing  symptomatic  phenomena.  The 
eoexistence  of  carcinoma  in  some  other  situation  or  its  previous  existence  is 
to  be  taken  into  account  in  arriving  at  a  diagnosis  of  carcinomatous  intra- 
thoracic disease. 

The  presence  of  tumors,  great  or  small,  gives  rise  to  dulness  or  flatness  on 
percussion,  with  either  suppression  of  the  respiratory  murmur  or  the  modifi- 
cations which  denote  solidification.    The  tumors  may  be  so  situated  as  to  give 
rise  to  symptoms  and  signs  proceeding  from  pressure  on  important  parts  other 
than  the  lungs.     The  heart  may  be  displaced.     The  calibre  of  the  trachea  or 
broiicbi  may  be  diminished.     Aphonia  or  laryngeal  .spasm  may  be  induced  if 
the  recurrent  nerve  be  involved.    Congestion  limited  to  the  upper  extremities, 
bead,  and  neck,  and  subcutaneous  oedema,  denote  obstruction  of  the  superior 
Vena  cava.    Pressure  on  the  pulmonary  veins  may  give  rise  to  bronchorrhagia 
and  <£dema  of  the  lungs.    Compression  of  the  oesophagus  occasions  difficulty 
in  the  ingestion  of  food  and  drinks.     These  results  of  pressure  on  adjacent 
parta  also  belong  to  the  history  of  aneurismal  tumors.     A  tumor  situated  in 
the  tract  of  the  aorta  may  simulate  the  physical  signs  of  aneurism.     It  may 
|Milsate  and  give  rise  to  a  murmur.     I  know,  from  my  own  observations,  that 
it  nay  occasion  a  double  murmur ;  that  is,  a  systolic  and  a  diastolic  murmur. 
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Tte  enlargement  of  one  lung  by  a  new  growth,  together  with  either  pleunl 
transudation  or  suppuration,  may  lead  the  physician  to  suppose  that  he  has  to 
deal  simply  with  a  case  of  pleurisy  or  empyema.  The  existence  of  the  under- 
lying graver  affection  can  be  determined  only  after  removal  of  the  liquid  by 
aspiration.  On  the  other  hand,  unilateral  contraction  of  the  chest  is  sugges- 
tive of  fibroid  phthisis. 

As  regards  treatment  in  carcinoma  and  other  new  growths,  all  that  can 
be  hoped  for  is  the  prolongation  of  life  by  a  diet  as  abundant  and  nutritious 
as  the  digestive  jx>wers  will  allow,  together  with  the  best  available  hygienic 
influences  and  tonic  remedies.  Palliative  treatment  is  to  be  employed  b 
accordance  with  the  symptomatic  indications.  • 

Hydatids— EchinococcL 

Among  the  extremely  rare  affections  of  tlie  pulmonary  organs  belong 
hydatid  productions.  These  may  either  be  developed  within  the  lungs,  or 
they  may  have  been  developed  in  the  liver  and  have  made  their  way  through 
the  diaphragm  into  the  pulmonary  organs  in  the  manner  in  which  hepatic 
abscesses  are  sometimes  evacuated  into  the  bronchial  tubes,  circumscrihed 
peritonitis  and  pleuritis  taking  place  and  leading  to  adhesions  which  pre- 
vent the  evacuation  from  taking  place  into  either  the  peritoneal  or  the 
pleural  sac. 

Aceplmlooysts  within  the  lungs  may  remain  latent  for  a  variable  period; 
that  is,  giving  rise  to  few  or  no  pulmonary  symptoms.  Sooner  or  later, 
however,  they  excite  inflammation  of  the  surrounding  parenchyma  and 
bronchial  tubes,  and  then  occasion  pain,  cough,  expectoration,  febrUe  move- 
ment, etc.  They  may  be  discharged  by  ulceration  into  the  bronchial  tubes, 
leaving  pulmonary  cavities.  The  affection  is  likely  to  be  mistaken  for  pul- 
monary tuberculosis.  Microscopical  examination  of  the  matter  expectorated 
may  show  the  hm>klets  of  echinococci  or  pieces  of  the  sac  with  its  character- 
istic striation  and  hyaline  appearance.  Without  the  demonstration  of  one  of 
those  the  diagnosis  is  impracticable.  The  question  as  to  the  primary  seat  of 
the  cysts  is  to  be  settled  by  the  previous  history,  which,  if  they  come  from 
tho  lis  or,  will  show  the  existence  of  hepatic  trouble  prior  to  the  occurrence 
uT  pulmunarY  symptoms. 

Tho  presence  of  hydatids  in  the  lungs  always  involves  great  danger;  and 
the  danger  is  u:roater  when  they  are  derived  from  the  liver  than  when  they 
are  ileveKnuHl  within  the  lungs.  There  is  no  special  plan  of  treatment.  Pal- 
liativt*  and  sustaining  measures  are  to  be  adapted  to  the  circumstances  of 
indiviilual  eases. 

Syphilitic  Disease  of  the  Lungs. 

Tlio  most  oonunon  manifestation  of  syphilitic  disease  of  the  lungs  is  in  the 
form  of  a  new  growth  of  connective  tissue  (chronic  interstitial  pneumonia) 
lu^Mnning  at  tlie  nK)t  of  the  lung  and  following  the  course  of  the  larger 
liionehi  and  blood-vessels,  l^y  extension  of  the  process  to  the  pulmonary 
jiariMM^liN  ma  more  or  less  extensive  patches  of  indurated  connective  tissue 
\i\v  |»r(ulueed  in  tlio  eentral  part  of  the  lung.  In  rare  cases  the  growth  of 
Hindus  ii.isut»  is  so  great  as  to  cause  irregular  lobulation  of  the  lungs  similar 
til  that  ft)und  in  syphilitic  livers. 

In  another  form  of  pulmonary  syphilis  there  is  new  growth  of  fibrous 
(i-->ne  art)und  the  small  bronchi  and  tlie  blood-vessels,  producing  peribron* 
eliiiii-  and  peri\aseular  fibrous  nodules  studding  the  lung. 
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Syphilitic  ulcers  may  occur  in  the  trachea  and  in  the  bronchi.  These  often 
cicatme,  and  may  thus  lead  to  serious  stenosis  of  the  trachea  and  of  the 
bronchial  tubes. 

Gammata  are  found,  although  rarely,  in  the  lungs,  both  in  congenital  and 
Id  acquired  syphilis. 

There  is  a  peculiar  form  of  syphilitic  pneumonia,  sometimes  described  as 
white  hepatization,  which  is  not  uncommon  in  new-born  children  affected  with 
fjpbilis.  In  an  early  stage  of  the  affection  small  nodules  occur  in  the  lungs ; 
later,  a  large  portion  or  even  the  whole  of  the  lungs  is  involved.  The  lesion 
coosistii  in  an  infiltration  of  the  alveolar  walls  with  lymphoid  cells,  and  an 
accamulation  of  cells,  chiefly  epithelial  in  character,  in  the  air-cells.  This  white 
hepatization,  so  often  found  in  stillborn  syphilitic  infants,  is  of  more  patho- 
logical than  clinical  interest. 

Of  late  years  many  cases  have  been  reported  as  examples  of  syphilitic 
phthisis.  Some  of  these  cases  are  instances  of  syphilitic  fibroid  induration 
vith  chronic  bronchitis  and  bronchiect^tic  cavities.  In  most  of  the  cases 
which  have  been  described  as  syphilitic  phthisis,  and  which  have  been  exam^ 
ined  post-mortem,  the  lesions  are  not  distinguished  from  those  of  chronic 
polmonary  tuberculosis  with  caseous  pneumonia,  and  no  satisfactory  proof 
exists  of  the  syphilitic  nature  of  the  disease.  No  positive  proof  of  the 
occorrence  of  a  genuine  pulmonary  phthisis  of  syphilitic  origin  exists.  As 
we  now  possess  in  the  tubercle  bacillus,  and  perhaps  in  the  bacillus  of 
ijphilis,  means  of  diagnosis  of  these  morbid  processes,  we  may  hope  for  a 
golution  of  the  question  as  to  the  occurrence  of  syphilitic  phthisis. 

The  diagnosis  of  syphilitic  disease  of  the  lung  can  hardly  be  made  with 
certaintj.     Gummata  and  patches  of  central  induration  may  be  present  in 
the  lungs  without  causing  any  symptoms.     If  pulmonary  symptoms  be  pres- 
ent, such  as  cough,  expectoration,  dyspnoea,  pain  in  the  chest,  they  are  not 
distinctive.     The  physical  signs  of  consolidation  or  of  cavity  (in  case  of 
Vroncbiectasis)  may  be  discovered.    A  probable  diagnosis  may  be  based  upon 
the  history  of  syphilis ;  the  recognition  of  syphilitic  lesions  in  other  parts  of 
the  body,  especially  in  the  throat  and  in  the  larynx  ;  the  exclusion  of  tuber- 
eulous  disease  of  the  lungs,  particularly  by  examination  of  the  sputum ;  and 
the  amelioration  or  cure  of  the  symptoms  by  antisyphilitic  treatment. 
Palmonary  tuberculosis  may  coexist  with  syphilis. 


CHAPTEE    XII. 
DISEASES   OF  THE   LARYNX  AND  TRACHEA. 

Iftttions  of  the  Larynx  and  Trachea. — Points  relating  to  the  Anatomy  and  Physiology 
rflhe Larynx,  which  are  Involved  in  the  Consideration  of  Diseases  in  this  Situation. — 
Aente  Simple  Laryngitis :  Anatomical  Characters ;  Clinical  History ;  Pathological 
Cbnrter;  Causation;  Diagnosis;  Prognosis;  Treatment. — Subacute  Laryngitis. — 
Chronic  Laryngitis. — Laryngitis  Hypoglbttica. — Laryngitis  with  Fibrinous  Exuda- 
tisD:  Clinical  History;  Pathological  Character;  Causation;  Diagnosis;  Prognosis,* 
Twttment.— CEdema  of  the  Glottis.— Spasm  of  the  Glottis.— Nervous  Cough.— Nerv- 
•08  Aphonia. — Paralysis  of  the  Laryngeal  Muscles. — Morbid  Growths  within  the 
lairnx. 

IMPORTANT  diseases  affecting  the  respiratory  apparatus  are  seated  in 
the  larynx  and  trachea.     Diseases  of  the  larynx  frequently  involve  the 
ttichea,but  it  is  rare  for  the  latter  to  be  affected  without  the  former,  and  it 
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will  suffice  to  consider  tTaclieal  affections  incidentally  in  treating  of  those  of 
the  larynx. 

Certain  anatotuical  and  phys'iological  points  pertaining  to  the  larynx  are 
to  be  kept  in  mind  with  a  view  to  a  clear  a|>prehension  of  the  diseases  in  liui? 
situatiun.  The  hirynx  i??  cnmpo&ed  of  a  number  of  cartilage&^»»  V  'le 
cricoid,  thyroid,  arytenoid,  and  epiglottis.     The  epiglottis  was  f\n]  [- 

posed  to  be  essential  as  a  [iroteetion  against  the  entrance  of  food  aud  dniik 
into  the  laryngeal  cavity  during  tht*  act  of  deglutition ;  the  rt*moval  of  ihii 
cartilage,  however,  in  inferior  ariimulK  has  ^hown  that  its  loss  does  not  oriragion 
serious  ineonveiiience.  A  hof^pital  cai^e  in  which  it  wa,s  compJelf?ly  destr*>yed 
by  syphilitic  ulceration,  as  determined  by  the  touch  and  the  laryngoscopi?. 
has  fallen  under  my  observation,  80  long  at*  ulcerntion  existed  there  wst 
considerable  difficulty  arimng  from  jspasm  of  the  glottis  excited  by  ront&cC 
with  food  and  drink,  and  degltitition  wan  performed  with  the  least  annoyanet 
while  the  patient  was  lying  *m  the  back.  But  after  the  ulceraliun  had  be&led 
the  difficulty  nearly  ceased,  liifuids  and  solids  l»eing  swallowed  without  muell 
inconvenience.  The  quality  of  the  voice  undfrwetit  some  change,  and  the 
patient,  a  young  woman,  stated  Uial  she  had  not  the  power  of  protlutnn^  noti:« 
in  ringing  a.s  before. 

The  &mall  size  of  the  riuui  glottidis  is  an  important  point  in  connertioo 
with  laryngeal  diseases.  In  the  adult  male,  after  death,  it  is  a  triangular 
space  an  inch  in  leTigtli,  and  at  the  base  ab<iui  a  quarter  of  an  inch  in  width, 
the  size  being  still  hmaller  in  women  and  children.  The  dimensions  in  life 
vary  with  the  two  respirat-ctry  acts.  When  examitied  in  a  living  animal,  the 
vocal  eorda  are  found  to  separate  widely  in  inspiration  and  to  return  in 
expiration,  forming  the  respiratory  movements  of  the  glottis.  The  rc«pira- 
imy  movements  take  place  from  a  reflex  influence  communicated  thniugh  the 
recurrent  nerves.  These  pointa  are  of  interest  and  importance  in  their  practi* 
cal  applications. 

Other  movements  of  the  muscles  of  the  larynx  are  produced  by  volitio» 
in  the  acts  of  speaking.  The  larynx  being  the  seat  of  the  voice,  modifica- 
tions of  vocal  sound  constitute  important  symptomatic  phen»»mena  of  disease. 
In  the  movements  concerned  in  phonation  the  will  acts  thruugh  brandies  of 
the  spinal  accessory  contained  i.i  the  rccurri'nt  laryngeal  nerves.  The  laryn- 
geal muscles  are  subject  to  spasm  and  paralysis. 

The  s(^lidity  ♦d'  the  walls  of  the  larynx  is  an  important  point  in  oonnectioQ 
with  certain  affections.  The  cricoid  and  thyroid  cartilages  do  not  ri'adily 
yield  to  internal  pressure,  and  hence  arises  ubstruclion  from  the  presence  of 
mio'bid  products  which  encroach  upon  the  small  space  between  the  vocal 
€ords.  Another  point  U^  which  reference  will  be  made  is  llie  abundance  of 
areolar  tissue  beneath  the  mucous  membrane  above  the  vocal  cords.  This 
tissue  is  more  abundant  in  the  adult  than  in  the  child — a  fact  which  will  serve 
to  account  for  certain  differences  as  regards  the  effects  of  disease  during  and 
after  infantile  life. 

The  mucous  membrane  of  the  larynx  ia  covered,  for  the  most  part,  with 
ciliated  cylindrical  epithelium.  Over  the  upper  portion  of  the  epiglottis,  the 
true  vocal  cords,  and  a  portion  of  the  post<!rior  surface  of  the  laryngeal 
cavity,  however,  the  epithelium  is  of  the  pavement  variety.  The  mueoui$ 
membrane  is  in  most  places  luosely  attacht^d  by  lax  connective  tissue  to  the 
gulijacent  muscles  and  cartilage,  but  over  the  true  vocal  cords  it  is  firmly 
adherent.  Hence  in  the  latter  situation  submucous  inflammatory  and  serous 
eftusion  eanmit  well  ciccur.  Kacfuiose  mu cents  glands  are  abundant  in  this 
larynx.  None  are  present  in  the  true  vocal  cords.  The  mucous  membrane 
and  the  submucous  tissue  are  rich  in  elastic  fibres. 

Of  the  affections  of  the  hirynx,  those  involving  inflammation  will   be  first 


ACUTE  SIMPLE  LARYNGITIS.  199 

considered.     Inflammation  here  may  be  simple ;  that  is,  not  distinguished  by 
any  onusoal  features  save  those  which  are  incident  to  the  situation  of  the 
liFected  mucous  membrane.     On  the  other  hand,  it  may  be  accompanied  by 
ibrinous  exudation.     The  latter  will  be  considered  under  a  separate  head. 
Simple  inflammation  may  be  either  acute,  subacute,  or  chronic.     These  three 
raneties  are  to  be  considered  separately.     The  appropriate  name  for  inflam- 
iDition  affecting  the  larynx  is  larym/itis  ;  this  name  should  take  the  place  of 
tbe  terms  angiiM  and  cynanche.^  which  were  formerly  in  vogue,  but  are  now 
nreij  used.     The  term  croup  is  applied  to  laryngitis  with  fibrinous  exuda- 
tioD,  and  it  has  also  been  applied  to  simple  laryngitis  and  to  a  non-inflamma- 
toiy  affection — namely,  spasm  of  the  glottis — occurring  in  children.    The  first 
of  these  affections  is  sometimes  distinguished  as  true  croup ^  while  the  others 
are  called,  by  way  of  distinction,  false  crovp.     The  term  is  an  unfortunate 
one  and  tends  to  produce  confusion.     I  shall  consider  the  several  affections 
to  which  the  term  has  heretofore  been  applied  separately  under  their  appro- 
priate names. 

Acute  Simple  Laryngitis. 

Anatomical  Characters. — This  variety  of  laryngeal  inflammation  is 
often  called  acute  catarrhal  laryngitis.  During  life  the  mucous  membrane  is 
reddened  and  swollen,  as  demonstrated  by  means  of  the  laryngoscope ;  but 
after  death  the  congestive  hyperaemia  is  less  marked,  and  may  even  entirely 
disappear  under  the  pressure  of  the  abundant  elastic  fibres.  Small  ecchy- 
moses  are  not  infrequently  observed.  The  inflammatory  products  consist  of 
sernm  and  pus  mingled  with  an  abundant  secretion  of  mucus.  The  first 
prodact  is  chiefly  mucus ;  later,  this  becomes  opaque  from  admixture  with  a 
larger  number  of  pus-cells,  and  in  severe  cases  it  becomes  distinctly  purulent. 
Gliated  epithelial  cells  do  not  appear  in  the  expectoration,  and  they  are  not 
usually  desquamated.  The  mucous  glands  are  swollen,  and  through  their 
orifices  often  little  drops  of  muco-pus  can  be  pressed.  The  mucous  mem- 
brane and  submucous  tissue  always  contain  some  pus-cells.  The  amount  of 
iirelling  of  the  loose  submucous  tissue  varies  in  different  cases.  In  severe 
cases  it  becomes  so  swollen  from  infiltration  with  serum  and  pus  as  to  endan- 
ger life  by  interference  with  respiration.  Sometimes  erosions  or  even  super- 
idal  alcerations  of  the  mucous  membrane  are  formed.  They  either  have 
tbeir  origin  from  ecchymoses  or  they  are  follicular  and  seated  in  the  mucous 


Clinical  History. — The  symptoms  of  acute  laryngitis  are  intelligible 
when  the  morbid  changes  are  considered  in  connection  with  the  small  size  of 
tkrima  glottidis  and  the  unyielding  walls  of  the  larynx.  Simple  swelling 
«f  the  mucous  membrane  may  produce  more  or  less  distressing  symptoms  and 
danger  due  to  narrowing  of  the  aperture  of  the  glottis ;  but  with  submucous 
iafiitration  added  the  obstruction  is  increased,  and  may  prove  fatal  by  suffbca- 
tioD.  The  obstructive  effect  of  the  morbid  changes  explains  the  symptom- 
itology  and  danger.  The  chief  element  of  danger  is  the  submucous  infiltra- 
tJon.  This  occurs  jn  varying  degrees,  the  severity  of  the  local  symptoms  and 
the  danger  being  in  proportion  to  its  amount. 

The  development  of  the  disease  may  be  preceded  by  subacute  laryngitis  or 
a  eommon  cold.  The  voice  is  at  first  hoarse,  and,  with  the  development  of 
icite  mflammation,  is  lost.  The  aphonia  is  accompanied  with  a  stridulous 
cottgh  and  a  small  expectoration  of  glairv  mucus,  w^hich  may  be  streaked 

with  Uood.     Febrile  movement  is  more  or  less  intense  or  it  may  be  wanting. 
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These  symptoms  may  exist  without  notable  difficulty  of  breathing,  provided 
the  changes  be  limited  to  the  membrane  and  the  swelling  be  not  great. 

With  a  greater  amount  of  swelling,  together  with  submucous  infiltration, 
labored  respiration  and  dyspnoea  are  added.     The  obstruction  affects  both 
inspiration  and  expiration,  but  especially  the  former,  owing  to  the  fact  that 
the  infiltration  is  greatest  above  the  rima,  where  the  areolar  tissue  is  mort 
abundant.     The  respiration  is  stridulous  or  noisy.     The  patient  complains*, 
of  a  sense  of  constriction  at  the  larynx,  or  feels  as  if  the  cavity  were  fil]e<l^ 
with  a  foreign  substance.     The  latter  symptom  may  be  called  laryngeal  (enes^ 
mils.     There  is  frequently  more  or  less  difficulty  in  deglutition.     Liquids,  by 
coming  into  contact  with  the  inflamed  epiglottis,  excite  cough  and  add  to  the 
distress.     The  labor  of  breathing  and  the  dyspnoea  are  increased  by  the  occur- 
rence of  spasm  of  the  arytenoid  muscles.     The  exacerbations  of  distress  from 
obstruction  are  due  chief  y  to  a  spasmodic  element.    Paralysis  of  the  abductor 
muscles  may  in  some  cases  contribute  to  the  obstruction.     The  obstruction 
will  then  be  manifested  more  in  the  act  of  inspiration  than  in  expiration. 

In  cases  of  acute  laryngitis  with  great  obstruction  the  suffering  is  intense. 
The  face  and  eyes  are  swollen  and  congested,  the  countenance  denotes  anguish, 
and  after  a  time  lividity  occurs.  The  distress  is  much  increased  during  the 
exacerbations  caused  by  spasm,  and  in  the  intervals  of  comparative  ease  the 
patient  manifests  drowsiness,  but  is  unable  to  obtain  refreshing  sleep.  With 
the  muscular  efforts  to  enlarge  the  aperture  of  the  glottis,  the  larynx  rises  and 
falls  in  the  acts  of  inspiration  and  expiration.  There  are  frequent  efforts  to 
cough  and  expectorate,  as  if  to  get  rid  of  an  accumulation  within  the  larynx. 
The  cough  may  be  dry  and  croup-like,  but  is  oftener  husky  or  abortive.  The 
larynx  is  sensitive  to  pressure.  Pitting  over  the  pomum  Adami  has  been 
observed.  The  respiratory  acts  are  less  frequent  than  in  health.  In  a  case 
which  I  have  recorded  they  were  12  per  minute. 

With  these  symptoms  in  a  large  proportion  of  cases  the  disease  ends  fatally 
if  tracheotomy  be  not  resorted  to.  The  mode  of  dying  is  by  apnoea,  and  it 
may  take  place  either  gradually  or  suddenly  in  an  exacerbation  of  unusual 
violence. 

Assuming  that  other  affections  do  not  coexist,  the  symptoms,  in  addition  to 
those  which  relate  directly  to  the  laryngeal  obstruction,  are  incidental  to 
fever — deficient  oxygenation  and  decarbonization  of  the  blood,  together  with 
the  suffering  which  belongs  to  the  disease.  Slight  delirium  may  occur  toward 
the  close  of  the  disease  if  it  be  prolonged,  but  in  general  the  mental  faculties 
are  unaffected. 

Pathological  Character. — In  simple  acute  laryngitis  the  inflammation 
has  no  special  characteristics.  The  severity  and  danger  are  not  owing  to  the 
intensity  or  extent  of  the  inflammation.  The  same  amount  of  inflammation 
in  other  situations  would  constitute  a  trivial  affection.  The  gravity  is  due  to 
the  fact  that  the  usual  results  of  inflammation  in  this  situation  obstruct  the 
passage  of  air  through  the  larynx,  in  consequence  of  the  small  size  of  the 
rima  glottidis  and  the  unyielding  laryngeal  walls.  In  children  simple  acute 
laryngitis  gives  rise  to  croupy  cough  and  respiration,  and  hence  this  is  one  of 
the  different  affections  formerly  embraced  under  the  name  croup. 

Causation. — Acute  laryngitis,  with  the  symptoms  stated  in  the  Clinical 
History,  in  the  adult  is  extremely  rare.*    It  is  less  rare  in  infants  and  children 

^  Some  writers  reckon  as  cases  of  acute  laryngitis  those  in  which  the  symptoms  denote 
a  less  dangerous  form  of  the  disease  than  the  one  here  considered  under  this  heading. 
Of  course  the  disease  is  less  rare  if  the  term  acute  be  extended  to  eases  of  moderate 
severity. 
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than  after  adult  age.  Its  infrequency  is  remarkable  in  view  of  the  frequent 
occurrence  of  inflanintation  in  the  pharynx  ;  and  the  fact  exemplifies  the  prin- 
ciple of  conservatism  involved  in  the  law  by  which  inflammation  does  not  tend 
to  extend  from  one  part  to  other  parts,  although  in  immediate  proximity.  I 
have  seen  a  ease  in  which  the  pharynx  was  laid  open  by  a  gunshot  wound  in 
the  neck,  so  that  the  top  of  the  larynx  could  be  seen  through  the  wound,  and 
Tct  during  the  progress  of  recovery  there  was  no  evidence  of  the  slightest 
iiryngeai  inflammation. 

Occasionally,  however,  laryngitis  is  developed  in  connection  with  pharyn- 
gitis. This  was  observed  in  some  cases  of  the  so-called  epidemic  erysipelas, 
or  "black  tongue,"  which  formerly  prevailed  in  many  parts  of  this  country. 
I  haTc  known  it  to  occur  in  connection  with  the  pharyngeal 'affection  in 
scarlatina.  The  laryngitis  which,  in  a  subacute  form,  is  common  in  rubeola 
sometimes  becomes  acute.  Acute  inflammation  may  be  excited  in  variola  by 
the  occurrence  of  the  eruption  in  this  situation.  Under  the  several  circum- 
^Dces  just  named  it  is  a  secondary  affection.  It  may  occur  as  a  primary 
affection  afler  exposure  to  cold  and  wet,  as  in  the  case  of  Washington. 

It  might  be  conjectured  that  excessive  use  of  the  voice  would  be  likely  to 
predispose  to  this  affection,  but  clinical  observation  furnishes  little  proof  that 
such  is  the  fact.  It  may  be  produced  traumatically  by  the  inhalation  of 
irritating  vapors.  Many  cases  have  been  reported  in  which  young  children 
have  produced  the  disease  by  sucking  boiling  liquid  and  steam  from  the  spout 
of  a  water-  or  tea-pot. 

DiAQNOSis. — The  diagnostic  characters  of  acute  laryngeal  inflammation  are 
the  loss  of  voice,  and  the  husky,  stridulous  cough,  in  connection  with  the  fever 
aod  other  symptoms.  That  the  labor  of  breathing  and  the  dyspnoea  are  due 
to  the  obstruction  of  the  larynx  is  shown  by  the  sensations  of  the  patient,  the 
diminished  frequency  of  the  respiratory  acts,  and  the  absence  of  physical  signs 
denoting  pulmonary  disease.  In  proportion  as  the  aperture  of  the  glottis  is 
narrowed  the  respiratory  murmur  will  be  weakened,  and  this  affords  a  better 
criterion  of  the  amount  of  obstruction  than  the  sufferings  of  the  patient.  The 
oiiij  difficulties  in  diagnosis  relate  to  the  discrimination  of  simple  acute  laryn- 
gitis from  laryngitis  with  fibrinous  exudation,  from  cedema  of  the  glottis,  and 
from  spasm  of  the  laryngeal  muscles.  In  arriving  at  the  conclusion  that  sim- 
ple acute  laryngitis  exists,  the  affections  just  named  are  excluded  by  the 
absence  of  distinctive  circumstances  belonging  to  the  clinical  history  of  each. 
Suffice  it  to  say  here  that  the  presence  or  absence  of  fibrinous  exudation  in 
cases  of  laryngitis  is  generally  determinable ;  that  oedema  of  the  glottis  may 
be  ascertained ;  and  that  spasm  without  inflammation  or  with  only  subacute 
iniammation  is  wanting  in  characters  which  are  essential  to  the  diagnosis  of 
aente  laryngitis.  If  a  satisfactory  laryngoscopic  examination  can  be  made, 
tbe  diagnosis  is  demonstratively  established. 

PftOQNOSis. — Acute  laryngitis  in  the  adult  is  a  grave  affection.  The 
giiTity,  as  already  stated,  depends  in  a  great  measure  on  the  submucous 
infiltration.  Cases  without  this  contingency  occur,  and  may  end  favorably 
withoat  very  alarming  symptoms.  The  suffering  in  these  cases  arises  meas- 
urahly  from  spasm.  If  the  constant  obstruction — ?*.  e.  obstruction  exclusive 
of  that  due  to  spasm — be  sufiicient  to  interfere  greatly  with  respiration,  the 
tendency  is  to  a  fatal  result.     A  proportion  of  such  cases  will  end  fatally  if 

Bfebenot  saved  by  timely  surgical  interference.     The  course  of  the  disease 

b  &tal  eases  is  rapid.     It  has  been  known  to  prove  fatal  in  seven  hours. 

The  duration  rarely  exceeds  a  week. 
In  joting  subjects  this  disease  is  less  severe  and  less  likely  to  prove  fatal 
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than  in  adultfi,  notwithstanrling  the  smaller  size  ^if  the  ritua  ^IntiidU  iiii 
life,  tbe  difference  being  probably*  due  to  the  fact  that  subuiucoas 
dation  i&  less  in  children. 


Treatmext, — The  treatment  of  acute  larytipti?  embmces  peneml  ami 
measures*.     The  general  measures  are  those  (let^igned  to  lessen  the  intrnj^ilj 
of  inflammation    and  to  promote    resolution   and   the   absoq>tiou   of  hfron 
transudatiiMi.     The  employment  of  bloodletting  w  to  be  guided  by  thcj 
principlei*  as  in  other  LnfiammationSr  ^^^^  ^^^  eviU  and  danger  of 
blood  are  not  so  great  as  in  certain  other  inflammations — for  exampW^ 
pneumonitis — because  there  is  not  the  amount  of  morbid  effects  to  be  itc(T 
erod  from,  and  it  is  therefore  not  so  important  to  spare  the  vital  powen  fd 
the  processes  of  restoration.      The  danger  in  acute  laryngitr:?',  it  19  to  ' 
borne   in   mind,  is  not   from   the  extent  or  degree  of  the   inflammatioii 
from  the  lesitjus  which  it  may  induce  pn'  *e^  but  it  h  incidental  to  the  i 
of  the  influmniutiou.    And  if  a  fatal  result  take  plaee^  the  dying  is  by  apft«. 
not  by  aslheuiu.    But  in  the  use  of  bloodletting  and  other  depressing  meudum 
this  consideration  must  be  kept  in  view:  the  patient's  strength  is  nottcil 
80  far  diminished  a,s  to  incapacitate  for  the  prolonged  muscular  cxcrtia 
which   the  labor  of  breathing  may  reijuire.      Bloodletting  should  never 
practised  after  the  occurrence  of  lividity  of  the  prolabia  and  favv      Vu^ 
those  circumstances  a  fataJ  result  would  be  hastened  by  abstm 

The  bowels  should  be  moved  eflSciently  by  cathartics  of  the  ^> 
Nauseant  or  the  direct  cardiac  sedatives  are  indicated  as  in  other  ii»fla 
matiouH.      Nauseant  remedies  should  not  be  carried  so  far  as  to  pMdu 
Tomiting«  which  will  add  greatly  to  the  distress  and  tend  to  aggravate 
inflammation.     If  antimony  be  used,  it  should  be  given  largely  diluted,  1 
avtjtd  its  local  action  on  the  throat. 

Mercuriiilijcation  may  be  advocated  in  this  as  in  some  other  affections  < 
the  following  ground:  Although  the  antiphlogistic  and  sorbefacient  powd 
<^f  mercury  have  doubtless  been  heretofore  greatly  overestimated,  it  is  by  1 
means  certain   that  it  exerts  no  remedial  influence  in  these  directions, 
longj  thereforCi  as  there  is  room  to  supp*)se  that  it  may  Ik?  useful  in 
degree,  it  should  be  employed   in  an  affection    like   this,  which   fre<}uenfq|| 
tends  rapidly  to  destroy  life  by  apnoea.     The  general  depressing  effect  aw?" 
other  evils  of  mt»rcurialization  arc  of  little  moment,  provided  the  reme 
prove  in  any  degree  useful  in  its  influence  on  the  h>cal  aftection.     If 
€uriali&ation  be  determined  on,  it  should  be  induced  early  and  rapidly,  eitl 
by  large  doses  guarded  with  opium  or  by  small  doses  repeated  at  short  iuti 
vaJM*  mercurial  inunction  being  added. 

Rcinodies  to  allay  spasm  and  cough  are  indicated.     The  spaamodie  ek 
may  be  more  or  less  prtiminent*     Its  degree  of  prominence  is  shown  by     -_ 
fre*|uency  and  severity  of  the  paroxysmal  distress,  whereas  the  amount  of    , 
obstruotion  due   to  the  swelling  and  infiltration   is  shown   by  the  labor 
breathing  in  the  intervals  between  the  paroxystns  or  exacerbations.     Opiij 
and  antispasmodic  remedies  are 'important  in  proportion  to  the  amounts 
i*uftV*nng   from   sfmsm.  but  opiates  should  not  be  carried  so  far  nsi^  to  bU 
the  poreoption  of  the  want  of  breath.     If  belladonna  be  found  to  meet 
indication,  it  is  to  be  preferred  to  opiates. 

In  th«^  foregoing  remarks  on  the  general  measures  of  treatment  refcrcu 
has  been  had  especially  to  idiopathic  or  primary  laryngitis.     When  the  afl 
tiou  ficcurs  as  a  complication  of  scarlatina.  ruF^eola.  or  variola,  and  if  it  I 
as8tK*i»tcd  with  pulmonary  or  any  other  important  disease,  the  same  measu 
may  not  lx»  adniissible.     This  statement  applies  to  bloodletting,  mereuril 
nation,  and  other  depressing  measure^.      Inflamiuation  of  the  trachea 
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quently,  if  not  generally,  coexists,  and  bronchitis  may  be  developed  in 
tccordance  with  the  law  respecting  the  extension  of  inflammation  in  the  air- 
Mssages— namely,  that  it  tends  to  travel  downward  and  but  rarely  upward. 
Of  course  the  general  symptoms,  febrile  movement,  etc.  will  be  increased  in 
proportion  to  the  extent  of  mucous  surface  inflamed. 

The  local  measures  of  treatment  embrace  fomentations  or  poultices  applied 
to  the  neck,  with  a  blister,  perhaps,  applied  over  the  sternum ;  and  the  atmo- 
sphere of  the  apartment  should  be  charged  with  steam  or  the  vapor  of  hot 
vater  should  be  inhaled  by  means  of  a  convenient  apparatus.    The  former  is 
Tistly  more  eflfective,  and  is  therefore  to  be  preferred.    The  application  to  the 
throat  of  compresses  dipped  in  ice-water  and  renewed  at  intervals  of  a  few 
miniites  is  a  measure  which  may  be  tried  with  safety,  and  if  it  aflbrd  relief  it 
may  be  often  repeated,  being  continued  as  long  as  it  is  a  source  of  comfort  to 
the  patient.     Early  in  the  disease  it  may  act  favorably  as  an  antiphlogistic, 
isdiAerward  it  may  aflford  relief  by  diminishing  spasm.    According  to  Cohen, 
it  is  indicated  when  the  obstruction  is  caused  in  a  measure  by  paralysis  of  the 
abductors. 

When  the  membrane,  on  laryngoscopic  examination,  shows  much  tumefaction 
above  the  vocal  cords,  Cohen  advises  scarification  of  the  parts.  If  this  meas- 
ure be  not  practicable  or  if  it  prove  inefiectual,  tracheotomy  is  to  be  employed, 
proTided  the  obstruction  become  so  great  as  to  render  danger  of  death  immi- 
nent. Patients  should  never  be  allowed  to  die  from  strangulation  for  want  of 
timely  surgical  interference.  If  the  danger  be  purely  or  chiefly  from  apnoea, 
this  operation  will  prove  the  means  of  saving,  life.  The  important  question 
is,  When  is  it  to  be  performed  ?  It  should  not  be  delayed  until  permanent 
liridity  occurs ;  that  is,  lividity  due  to  the  obstruction  caused  by  swelling 
and  infiltration  irrespective  of  spasm.  Persisting  lividity  denotes  imminent 
danger,  and  impairs  the  probability  of  success  from  the  operation.  It  is 
advisable  not  to  delay  either  scarification  or  tracheotomy,  or  both,  until  livid- 
ity occurs,  but  to  resort  to  surgical  interference  whenever  the  obstruction  is 
sufficient  to  occasion  sinking  in  of  the  soft  parts  and  retraction  of  the  lower 
part  of  the  chest  in  inspiration. 

After  convalescence  is  established  the  recovery  of  the  voice  is  slow,  the 
pitch  and  quality  remaining  altered  for  some  time. 

The  treatment  of  acute  laryngitis  in  children,  owing  to  its  being  a  less 
•evere  and  grave  aflfection  than  in  the  adult,  claims  less  vigorous  treatment. 
Cases  frequently,  if  not  generally,  do  well  with  simple  palliative  measures. 
Emetics  may  be  important  in  order  to  effect  the  removal  of  viscid  mucus 
from  the  larynx.  Death  may  be  produced  solely  by  obstruction  due  to  the 
Mcumolation  of  mucus  in  this  situation.  It  will  hardly  be  supposed  that 
the  larynx  may  be  so  tolerant  of  obstruction  from  this  source  that,  occurring 
iaahwdthy  child,  efficient  efforts  of  coughing  would  not  be  excited  and  life 
be  destroyed  by  slow  apncea ;  yet  a  case  exemplifying  the  fact  has  fallen 
uder  my  observation. 

Subacute  Laryngitis. 

Subacute  inflammation  of  the  larynx  is  of  frequent  occurrence,  either  as 
preceding  the  development  of  bronchitis,  or  the  inflammation  not  extending 
to  the  bronchial  tubes.  It  characterizes  certain  cases  of  the  affection  com- 
i«mly  known  as  "  a  cold.'*  The  inflammation  is  of  a  low  grade  of  intensity, 
ttd  is  not  accompanied  by  submucous  effusion.  There  is  either  hoarseness 
a  aphonia,  with  cough  and  an  expectoration  at  first  transparent  and  viscid, 
ttd  afterward  opaque,  thick,  and  loose.     There  is  no  obstruction  to  rcspira- 
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tion.     Laryngeal  spasm  iti  the  adult  is  rarely  excitetL     There  h  little  or  r»«» 

fever* 

It  is  important  only  ni;  involving  some  liability  tn  an  increase  in  the  int^ar^- 
ejity  of  the  iiiflanunation  or  the  development  of*  the  aente  affection  ;  but  tb»-  ^ 
liability  to  this  h  small.     The  measures  of  treatment  are  those  indicated  5.   ^*^ 
cases  of  bronchitis  or  a  ''  cold." 

J^iibaeute  laryngitis  exists  in  a  rertain  proportion  of  the  cmsen  foruiert  _;5 
inel tided  under  the  nume  croup.  The  croup  phenomena  are  due  to  ypa^K--^^ 
the  laryngitis  being  ao  unimportant  element.  This  variety  of  so-called  crmi  ~M 
is  unattended  with  danger,  however  violent  may  be  the  symptoms  referable 
spasm. 

Chronic  Laryngitis— Laryngeal  Ulcers. 

Chronic  laryngitis  occurs  much  more  frequently  than  the  acute  form:  i 
occurs^  thoreforo,  olYen  without  having  been  prece<led  by  acute  laryn«itl' 
Acute   biryu^Mtin,  in  fact,  if  it  do  not  destroy  life,  ends  in  recovery  witUoai 
ev**ntuuting  in  tbo  chronic  afft^ction.  and,  on  the  other  hand,  in  chronic  laryn- 
giti?i  the  intlumuialiott  rtirely  becomes  acute. 

Ill  chronii*  inflammation  the  hypertemia  is  less  intense  than  in  acute  laryn- 
gitis. Tho  mucous  UKnnbntne  has  a  j^rayish  color^  and  (»ften  presents  to  vietr^ 
dilated  veins,  A  mucous  or  purulent  seeretion  coats  its  surface,  which  is 
otVon  granular  fnun  enlargement  of  the  mucous  glands.  The  vociil  cords  lose 
their  «niof»th,  gli.stening  appeanince,  and  are  grayish  or  opaque.  The  flat 
epithelium  covering  them  becomes  thickene^J,  and  often  in  other  portions  of 
tno  larynx  the  normal  cylindrical  epithelium  is  replaced  by  the  pavetneot 
variety.  Hy  development  of  new  c«*nnective  tissue  the  mucous  membntne 
and  ^ubmueous  ti*wue  often  become  thickened,  and  occasionally  papillomatoaa 
growths  project  into  the  cavity  of  the  larynx,  Instead  of  being  hyperiro- 
phiitd,  the*  mucous  membrane  in  some  cases  is  atrop»hicd»  Ulcerations  more 
or  leH!«  deep  and  extensive  are  frequent  in  ohronio  laryngitis  due  to  specific 
causes. 

In  the  majtirity  of  cases  chronic  inflammation  in  this  situation  occurs  m 
ooniu*tuion  with  either  syphilis  or  pulmunary  phthisis.  The  loealixation  of 
HYphilij*  in  this  pint  is  rare,  so  that  the  existence  of  chronic  laryugitia  con- 
PititiUea  prosuniptivo  evidence  of  the  existence  of  phthisis.  In  easi^a  of  pul- 
monary (Oithisis  witli  chronic  laryngitis  it  was  formerly  supposed  that  the 
luttrr  preccdi^s  the  former,  and  that  the  disease  extends  from  the  larynx  to 
xhv  lungM,  The  term  ftin/itf/f-ai  phthitts  was  used  to  distinguish  the  affection 
in  tb(^!<e  cases.  Improvement  in  the  meuns  of  detecting  a  tuberculous  deposit 
\n  the  hings,  however,  has  led  t«>  a  knowledge  of  the  fact  that  the  laryngitis 
in  nearlv  all  thi'se  eases  is  secomlary,  the  pulmonary  disease  being  first  devel* 
oped,  riie  laryngeal  ulcers  which  complicate  pulmonary  phthisis  are  most 
IVeqninitly  Mcated  on  the  posterior  surface  of  the  larynx^  just  above  the  eom- 
iui%»tin^  of  the  vocal  cx*rds.  In  many  cases  a  single  small  ulcer  in  this  situa- 
tion is  found.  This  may,  however,  extend  in  depth  and  surface,  and  others 
may  likewise  uppcar.  Thi*  vocal  cords  may  be  nearly  destroyed  by  phthisical 
;ileerationt  and  one  or  more  small  ulcers  are  often  found  on  the  epiglottis.  The 
•mailer  ulcer?*  am  unually  round,  and  the  larger  ones  have  festooned  borders. 
The  edgc*<  are  ihiektmed.  The  ulcers  appear  to  be  always  due  to  the  brejik- 
Ing  ilown  of  tuberculous  products.  Tubercle  bacilli  are  found  in  the  walls 
iif  the  uleer  and  in  the  secretion  from  its  surfaee. 

While  phthiHiciil  ulceratiunH  mo«t  frequently  begin  just  above  the  vocal 
cttvrd*.  *Yphilitie  affections  are  usually  first  developed  in  the  upper  portion  of 
the  Ittiynx.  Sjjfp/iifitic  lurtfmjitk  in  general  follf>w8  syphilitic  disease  of  the 
pharynx  and  ba.*e  of  tht*  tongue.     In  the  later  stages  of  syphilid  laryngeal 
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ulcerations,  often  of  the  most  destructive  character  if  not  properly  treated, 
may  be  developed.  These  usually  begin  on  the  epiglottis  and  extend  down- 
ifsrd.  They  may  attack  the  vocal  cords,  and  even  extend  into  the  trachea. 
They  are  accompanied  usually  with  much  induration  and  thickening  of  the 
gubmueous  tissues.  When  the  ulcers  heal,  sometimes  deforming  cicatrices 
are  formed,  which  may  lead,  especially  on  or  about  the  vocal  cords,  to  dan- 
genius  and  even  fatal  stenosis. 

Inflammation  of  the  tissues  immediately  surrounding  the  laryngeal  carti- 
lages is  called  kirj/ugeal  perichondritis.  Suppurative  perichondritis  is  most  fre- 
quently the  result  of  syphilitic  or  phthisical  ulcers  in  the  larynx.  It  occurs 
%s  a  very  rare  complication  in  infectious  diseases  of  an  asthenic  type.  The 
uon-vascular  cartilage  suffers  in  its  nutrition,  and  often  becomes  partly  or 
wholly  necrotic,  so  that  loose  pieces  of  cartilage,  usually  calcified  or  ossified, 
ire  found  bathed  in  pus.  If  the  collection  of  pus  open  into  the  laryngeal 
cavity,  the  dead  pieces  of  cartilage  may  be  coughed  out.  A  necrosed  frag- 
ment of  cartilage  has  been  known  to  become  lodged  in  the  glottis  and  to 
cause  death  by  sufibcation.  Sometimes  the  perichondrial  abscess  opens  exter- 
Djilj,  and  through  the  opening  necrosed  cartilage  may  be  discharged. 

The  most  characteristic  of  the  symptoms  of  chronic  laryngitis  relate  to  the 
Toice.  It  becomes  either  hoarse,  husky,  or  stridulous,"  and  it  may  be  lost ; 
that  is,  there  is  either  difficulty  of  speech  (dysphonia)  or  its  extinction  (apho- 
nia). If  aphonia  exist,  the  patient  speaks  in  a  husky  whisper.  The  extent 
to  which  the  voice  is  affected  is  not  a  criterion  of  the  extent  to  which  the 
vcHSil  organs  are  damaged  by  ulceration.  Slight  ulcerations  and  thickening 
may  lead  to  great  huskiness,  and  even  extinction  of  the  voice.  If  notable 
liotrseness  exist,  more  or  less  destruction  of  the  vocal  cords,  enlarging  the 
runa  glottidis,  may  be  suspected. 

Afi  regards  cough,  its  prominence  as  a  symptom  varies  in  different  cases. 

It,  is  modified  like  the  voice ;  that  is,  it  is  either  hoarse,  husky,  or  stridulous. 

irfce  expectoration  also  varies.     It  may  be  slight  or  more  or  less  abundant. 

It«  characters  may  be  those  of  mucusj  muco-purulent  matter,  or  pus.     Not 

infrequently  it  presents  bloody   streaks,  and  it  may  be  fetid.     The  bloody 

streaks  and  pus  point  to  ulceration ;   the  fetor  points  to  caries  of  the  carti- 

Va^es.    Cough  and  expectoration,  however,  it  is  to  be  borne  in  mind,  are 

measurably  due  to  the  tuberculous  affection  of  the  lungs  with  which  the 

laryngitis  is  generally  associated.     Some  cases  of  tuberculous  laryngitis  are 

^lincterized  by  violent  paroxysms  of  cough  resembling  those  of  whooping 

oough,  and  vomiting  may  occur  during  the  paroxysms. 

A  marked  difference  in  different  cases  relates  to  deglutition.     In  some  cases 
tlie  act  of  swallowing  is  attended  with  no  inconvenience,  but  in  a  certain 
l^roportion  of  cases  it  is  a  source  of  great  distress.     The  passage  of  food  and 
tok  causes  pain,  excites  spasms  of  the  glottis,  thus  occasioning  distressing 
dyspnoea,  and  frequently  liquids  are  returned  through  the  nostrils.     Patients 
ire  obliged  to  confine  themselves  to  the  blandest  articles  of  diet,  and  even 
these  are  sometimes  ingested  with  so  much  difficulty  that  death  is  hastened 
hy  innutrition.     The  difference  in  different  cases  depends  on  the  situation  of 
tk  nlcerations,  these  extending  sometimes  above  the  vocal  cords  and  upon 
tk  epiglotUs,  where  the  ulcerated  surface  comes  in  contact  with  the  food  and 
drink  in  the  act  of  swallowing,  and  sometimes  being  sufficiently  below  the  top 
of  the  larynx  to  be  secure  from  this  source  of  irritation. 

The  DIAGNOSIS  of  chronic  laryngitis  is  easy  ;  the  morbid  characters  of  the 
yoice  at  once  indicate  the  affection.  Its  connection  with  pulmonary  phthisis 
ii  to  be  determined  by  a  physical  exploration  of  the  chest  and  examination 
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of  the  sputa,  together  with  an  examination  into  the  prerious  hii^tory  and 
?iyinptoms.  If  pulmonarj  disease  be  eioluded^  the  iiyphiUtic  »oun?e  of  t^i* 
affection  Is  to  W  investip^ated.  The  affection  may  be  regarded  an  idiopathir 
in  cases  in  which  both  syphilis  and  phthisis  can  be  excluded ;  but,  a^i  aJre4<lj 
stated  J  such  eases  are  rare. 

The  PROGNOSIS  in  cases  of  chronic  laryngitis  will  of  course  have  rcf- 
to  its  patholujirtcal  associations.     tt«  conneetton  with  phthisis  does  not  v 
the  latter  disease  more  rapidly  progressive;  on  the  contrary,  the  progr, 
tlie  tuberculous  affection  of  the  hings  is,  as  a  rule,  more  slow  with  thiiTi 
out  this  complication,  provided  it  do  not  interfere  with  alimentation,     Tim?* 
associated,  however^  the  laryngitis  is  rarely  reci>vered  from.     The  inflnmau- 
tiou  and  ulcerations  usually  continue,  but  if  not,  the  voice  remains  pernin- 
neritly  more  or  less  impaired.     Considerable  improvement  may  take  place  in 
ciiJies  of  tuberculous  laryngitis,  although  the  affection  continue.       Chronic 
laryngitis  dependent  on  syphilis  offers  a  better  prospect  of  recovery, 
voice,  however,  after  recovery  will   be  very  likely  to  remain  permanent] 
affected. 

In  my  experience  cases  of  tubereulous  laryngitis  have  not  presented  nota- 
ble embarrassment  of  breathing  from  obstruction.     In  not  a  few  of  the  au 
however,  of  syphilitic  laryngitis  which  I  have  seen  there  has  been  ^iiffici^ 
stenosis  to  rendt^r  respiration  more  or  less  labored,  and  in  some  eases  ob.<ttr 
tion  threatened  life  l»y  apna?ii.     In  a  number  of  cases  which  have  come  und 
my  observation  at  Bellevue  Hospital  the  operation  of  tracheotomy  baa  h«i 
resorted  t<i,  and,   apparently,   the    lives   of  patients  thereby  saved.     Il 
sometimes  been  resorted  to  more  than  once  in  the  san»e  case, 

[A  dangL»rous  result  of  chronic  laryngitis,  from  whatever  cause^  la  hyfi 
trophy  of  the  inferior  vocal  c^rds,  which  hypertrophy  may  be  so  great  ns{ 
cause    these  proeessca  lo  project  like  a  diaphragm  into  the  calibre  «»f  C 
larynx  and  give  rise  to  the  most  alarming  dyspnuea.     In  such  eases  traehe 
omy  must  be  promptly  resorted  to. — H.] 

The  TRK.iTMBNT  of  chronic  laryngitis,  as  reganls  general  measure*, 
have  reference  to  its  pathological  relations.  In  the  great  majority  of  cal 
the  treatment  must  be  that  indicated  by  the  coexistence  of  pulmonary  pbtbiJ ' 
If  the  affertion  bt!  traceable  to  syphilis,  the  antisyidrditic  remedies  are  call 
for — ^namely,  mercury  and  the  iodide  of  pota&sium. 

As  rt^gards  local  measures,  counter*irritation  over  the  neek  by  mejins 
the  eruton  oil  or  small  blisters  is  sometimes  useful,  even  in  eases  t>f  phthii 
The  local  treatmenl,  however,  relates  especially  to  applications  to  the  affia 
ed  part;  that  is,  within  the  larynx  The  injection  of  medicated  liquj| 
and  the  insufflation  of  remedies  in  the  form  of  a  dry  powder  are  iibjectiq 
able,  owing  to  the  tliflirulty  of  limiting  the  application  to  the  diseased  pa^ 
and  u>  the  «*ough  and  s^msm  which  they  are  liable  to  excite,  A  more  sa 
factory  method  is  the  intn>duction  «»f  a  sjfouge  attached  to  a  prnbaiig  pr 
erly  eurved,  Dwing  to  the  enlargement  of  the  glottis  which  takes  pUco] 
tli«!  act  of  inspiration^  the  introduction  must  be  made  during  the  act 
inspiration.  Ihiring  the  act,  as  is  well  known,  foreign  bodies  of  large 
are  sometimcH  <lrtiwn  with  the  inspired  breath  into  the  air-pasaages. 
itaturt*  and  seat  of  lesions  within  the  Urynx  niay  be  ascertained  by  means  i 
tJie  hiryngoseope.  and  the  knowledge  thus  obtained  affonls  aid  in  judging  i 
fj;!  tile  propriety  of  topical  applications  and  in  showing  the  particular  poilf 
ll  which  they  are  to  be  made. 

The  topical  remedy  most  fret|ueutly  applied  by  means  <»f  the  sponge  i^  i 
tittmt4i  of  silver.     A  strong  solution  is  commonly  use<J — namely,  from  omsi 
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tf 0  scruples  to  the  ounce  of  distilled  water.  The  sponge,  moistened  by  this 
solution,  is  carried  between  and  below  the  vocal  cords.  Spasm  of  the  glottis 
occurs,  and  the  liquid,  being  expressed  from  the  sponge,  comes  into  contact 
with  the  whole  of  the  interior  surface  of  the  larynx.  This  application  is 
sometimes  beneficial,  affording  immediate  and  marked  relief.  It  may  then  be 
repeated  from  time  to  time.  In  many  cases,  however,  no  relief  is  afforded, 
and  in  these  cases  after  a  fair  trial  it  is  useless  to  persevere  in  it.  In  the 
cAses  in  which  the  laryngitis  interferes  with  deglutition,  relief  may  sometimes 
be  afforded  by  narcotics  and  probably  by  codeia.  The  topical  application  of 
tbe  hjdrochlorate  of  cocaine  has  recently  been  found  serviceable.  [The 
effect  of  this  drug  is  but  transient,  and  therefore  it  should  be  employed  at 
such  times  as  to  be  of  most  benefit  to  the  patient.  These  are  the  periods 
inmediately  preceding  the  principal  meals.  By  the  use  of  cocaine  the  pain- 
ful deglutition  which  is  so  distressing  to  the  patient  may  be  to  a  great  extent 
relieved. 

The  curative  treatment  of  laryngeal  phthisis  is  purely  surgical,  and  in- 
ToWe*  the  use  of  the  curette  and  the  direct  application  of  lactic  acid, 
CTKwote,  nitrate  of  silver,  etc.  The  manipulations  demanded  by  such  treat- 
ment are  of  the  most  delicate  description,  and  should  be  attempted  by  none 
hot  an  expert. — H.] 

Tracheotomy  is  to  be  resorted  to  in  cases  of  syphilitic  laryngitis  whenever 

obstraction  endangers  life.     The  propriety  of  this  operation  as  a  means  of 

proinoUDg  recovery  has  been  advocated.     For  this  purpose  the  opening  is  to 

he  maintained  for  an  indefinite  period.     The  advantage  consists  in  the  arrest 

of  the  respiratory  movements  of  the  laryngeal  muscles,  which  is  a  result  of 

breathing  through  the  trachea.^     This  measure  has  also  been  advocated  in 

cases  of  laryngitis  associated  with  pulmonary  phthisis,  the  objects  being  com- 

|>lete  rest  of  the  larynx  and  the  prevention  of  the  passage  of  the  matter  of 

eJLpeetoration  over  the  ulcerated  surfaces.     It  has  proved  a  useful  measure  in 

gome  reported  cases.'     An  objection  to  it  in  cases  of  phthisis  is  the  obstacle 

irHich  a  tube  in  the  trachea  offers  to  free  expectoration.     If  found  to  be  use- 

PiB.1^  its  usefulness  will  probably  be  limited  to  the  cases  in  which  the  laryn- 

ge^  affection  involves  dysphagia  and  in  this  way  interferes  with  alimentation. 

Inflammations  may  occur  in  that  part  of  the  larynx  situated  below  the 

•^ocal  cords.     Inflammation  in  this  situation  is  called  laryvrjifis  hypoglottica. 

*I^«  inflammation  may  be  confined  to  this  region.    Acute  subglottic  laryngitis 

te  «ften  attended  by  great  swelling  of  the  submucous  tissue  in  consequence 

of  infiltration  with  serum  and  pus-cells.     The  affection  is  a  grave  one  on 

account  of  the  obstruction  to  respiration.     Usually,  both  acts  of  respiration 

mre  difficult.     The  diagnosis  is  readily  made  by  means  of  the  laryngoscope, 

^^lich  reveals  the  situation  of  the  swelling  to  be  just  below  the  true  vocal 

toidi  Tracheotomy  is  frequently  indicated  by  the  severity  of  the  symptoms. 

Chronic  inflammation  of  the  mucous  and  submucous  tissues  of  this  part  of 

lk  larynx  is  characterized  by  a  new  growth  of  connective  tissue  (Jari/ngitis 

hffo^tica  hyper trophica).    The  affection  is  rare  and  of  a  peculiar  nature, 

hang  in  some  cases  apparently  dependent  upon  the  disease  called  rhino- 

Kkroma. 

liryngitis  with  Fibrinous  Exudation  (Membranous  Croup). 

It  is  important  to  distinguish  between  the  anatomical  signification  and 
tkdinical  application  of  the  names  croup  and  diphtheria.     In  croup  we 

'Vide  article  by  Thomas  Bryant,  in  the  Trans,  Clin.  Soc.  of  London,  vol.  i.,  1868. 
^Videirtidely  Dr.  Beverley  Robinson,  Am,  Joum,  of  Med,  Sciences,  April,  1879. 
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may  have  diphtheritic  as  well  as  croupous  inflammatioD,  the  o 
depending  chiefly  upon  the  seat  of  inflammation.  Decided  as  are 
ferences  between  membranous  or  true  croup  and  diphtheria  as 
etiology  and  clinical  history,  essential  points  of  difference  in  rei 
their  pathological  anatomy  have  not  as  yet  been  established, 
diseases  there  is*  a  fibrinous  exudation.  In  croup  the  larynx  is 
erence  attacked,  in  diphtheria  the  pharynx  and  sometimes  the  n: 
sages;  but  croup  is  usually  accompanied  with  fibrinous  exudatio 
pharynx,  and  diphtheria  frequently  with  pseudo-membranous  laryng 
both  diseases  the  fibrinous  exudation,  when  seated  in  the  trachea  or  t 
portion  of  the  larynx,  is  usually  of  the  so-called  croupous  variety,  ai 
seated  in  the  pharynx  or  fauces,  of  the  diphtheritic  or  of  the  psei 
theritic  variety.  By  so-called  true  or  membranous  croup,  however, 
stood  a  local  disease  characterized  by  fibrinous  inflammation  of  tl 
air-passages  ;  by  the  name  diphtheria,  an  infectious  disease  with,  ir 
oases,  a  similar  localization  of  the  fibrinous  exudation.  In  this  arti« 
ence  is  had  only  to  the  affection  heretofore  known  as  true  croup.  Di 
is  more  appropriately  considered  under  general  diseases  than  under 
affecting  the  respiratory  system. 

The  term  croup  is  of  Scotch  origin,  and  signifies  strangulation, 
been  used  in  a  comprehensive  sense  to  signify  a  variety  of  affection? 
dren  characterized  by  a  peculiar  shrill,  barking  cough  called  the 
cough,  and  by  difficulty  in  breathing.  These  symptoms  may  accon 
children  simple  acute  or  subacute  laryngitis,  and  also  spasm  of  th« 
without  laryngeal  inflammation.  To  such  cases  the  name  false  a 
been  applied  in  distinction  from  true  croup,  the  latter  term  being  c 
only  for  the  pseudo-membranous  variety  of  inflammation. 

The  extent  of  the  fibrinous  exudation  varies  in  different  cases.  '. 
dation,  in  the  form  of  a  false  membrane,  is  found  in  the  larynx  and 
It  is  also  present,  as  a  rule,  in  the  pharynx,  on  the  tonsils,  soft  pali 
of  tongue,  or  epiglottis.  The  larger  bronchi  are  often  involved,  anc 
instances  those  of  small  size.  The  larynx  may  be  primarily  affecte* 
false  membrane  may  appear  first  in  either  the  pharynx  or  the  trachc 
false  membranes  are  whitish  or  grayish,  or  brownish-red  from  admixt 
blood.  They  vary  greatly  in  extent,  thickness,  and  consistence, 
mucous  membrane  of  the  pharynx  or  fauces  the  fibrinous  exudation 
usually  in  patches.  In  the  larynx  the  favorite  seat  of  the  exudatio 
vocal  tjords,  which  are  often  uniformly  coated,  and  sometimes  so  thi( 
the  glottis  is  nearly  occluded.  The  false  membrane  may  be  expecto 
the  form  of  shreds  or  of  tubular  casts  of  the  larger  bronchi,  or  r 
solid  cylinders  from  the  small  bronchi.  The  membrane,  when  rece 
tolerably  firm  consistence ;  it  may  be  found  on  autopsy,  however,  j 
pultaceous  mass  coating  the  mucous  membrane.  In  the  trachea  and 
it  can,  as  a  rule,  be  readily  stripped  off  from  the  subjacent  mucous  me 
in  the  larynx  it  can  also  often  be  removed  without  tearing  the  muco 
brane ;  but  it  is  usually  closely  adherent  on  the  epiglottis  and  tri 
cords  ;  in  the  pharynx  and  on  the  soft  palate  also  it  is  intimately  c< 
with  the  mucous  membrane.  In  the  bronchi,  trachea,  and  lower  pc 
the  larynx  the  fibrinous  exudation  is  of  the  so-called  croupous  variei 
is,  the  false  membrane  consists  chiefly  of  fibril lated  fibrin  holdin 
meshes  pus-cells,  red  blood-corpuscles,  and  sometimes  epithelial  celh 
directly  upon  the  basement-membrane  in  most  places,  the  epitheliu 
absent ;  the  mucous  membrane  itself  is  swollen,  hyperaemic,  and  cc 
variable  number  of  emigrated  white  blood-corpuscles,  and  sometime 
moses,  but  no  fibrinous  exudation.     On  the  epiglottis  and  in  the  oti 
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of  the  throat  the  exudation  is  often  of  the  pseudo-diphtheritic  variety — that 
is.  the  false  membrane  cannot  be  detached  without  loss  of  substance  from  the 
subjacent  mucous  membrane — but  there  is  no  fibrinous  material  in  the  mucous 
membrane  itself.  The  exudation,  however,  may  be  diphtheritic  ;  that  is,  the 
fibrinous  substance  is  present  not  only  upon  the  suri'ace,  but  also  in  the  tis- 
sues of  the  mucous  membrane.  The  fibrinous  material  in  the  diphtheritic 
and  pseudo-diphtheritic  forms  of  inflammation  consists  in  part  of  fibrillated 
fibrin  and  in  part  of  epithelial,  pus-,  and  connective-tissue  cells  which  have 
undergone  the  peculiar  metamorphosis  called  coagulation  necrosis.  During 
the  course  of  the  disease  the  pseudo-membranes  may  be  repeatedly  exfoliated 
aod  new  ones  formed  in  their  place. 

Both  rod-shaped  and  spherical  bacteria  are  found  in  the  false  membranes, 
but  it  is  not  proven  that  they  are  concerned  in  the  causation  of  the  disease. 

The  lungs  after  death  from  fibrinous  laryngitis  often  present  spots  of  atelec- 
tasis, also  an  emphysematous  condition,  especially  of  the  upper  lobes,  hyper- 
aemia,  and  sometimes  lobular  pneumonitis,  rarely  the  lobar  form. 

Clinical  History. — The  symptomatic  phenomena  in  this  variety  of  in- 
flammation at  the  outset  are  the  same  as  in  simple  laryngitis.     The  local  and 
general  symptoms  may  not  be  as  marked  as  in  cases  of  simple  acute  laryn- 
gitis.   The  disease  is  often  supposed  to  be  nothing  more  than  a  common  cold. 
There  is  more  or  less  cough,  and  the  cough  is  hoarse  or  barking.     Hoarseness 
or  huskiness  of  the  voice  exists,  and  moderate  fever.     The  symptoms  denot- 
ing gravity  of  disease  arise  from  obstruction  due  to  the  exudation,  in  connec- 
tion with  swelling  of  the  glottis  and  the  occurrence  of  either  spasm  or  paral- 
ysis of  the  laryngeal  muscles.     One,  two,  or  three  days  may  elapse  before  the 
disturbance  of  respiration  is  sufficient  to  create  any  apprehension.    Not  infre- 
quently the  general  symptoms  do  not  prevent  the  child  from  being  up  and 
engaging  in  play  even  after  a  certain  amount  of  obstruction  has  taken  place. 
The  obstruction  due  to  the  exudation   and  swelling  is  shown  by  labored 
l>reatbing  in  both  acts  and  by  dilatation  of  the  nostrils.     These  evidences 
maj  be  apparent  before  the  obstruction  is  sufficient  to  occasion  suifering  from 
dyspnoea.     The  additional  obstruction  due  to  laryngeal  spasm  is  shown  by 
the  dyspnoea,  which  occurs  in  paroxysms  or  exacerbations.     Spasm  may  be 
■wre  or  less  prominent  as  an  element  of  this  form  of  disease  ;  but,  as  a  rule, 
it  is  far  less  prominent  than  in  the  affections  heretofore  known  as  false  croup. 
Hence,  of  all  the  varieties  of  so-called  croup,  this,  in  its  development  and 
etrlv  progress,  is  the  one  least  likely  to  excite  alarm. 

As  the  disease  advances  the  obstruction  is  increased.    The  labor  of  breath- 
ing becomes  greater,  and  is  attended  with  manifestations  of  distressing  dysp- 
vn.    The  current  of  inspired  air  is  insufficient  for  the  free  expansion  of 
the  lungs,  as  denoted  by  contraction  of  the  lower  part  of  the  chest,  together 
with  sbking  in  of  the  soft  parts  above  the  clavicles  and  sternum  in  the  act  of 
bspiration.     The  cough  becomes  stridulous  and  abortive.     The  voice  or  cry 
ii reduced  to  a  husky  whisper.     The  face  is  congested,  and  an  expression  of 
laxiety  and  distress  is  marked.     More  or  less  fever  continues.     The  suffer- 
iigs  are  increased  at  variable  intervals  in  proportion  as  the  spasmodic  ele- 
ment is  prominent.     If  life  be  prolonged,  the  cough  at  length  becomes  loose, 
aad  portions  of  the  false  membrane  are  expectorated  from  time  to  time.    The 
obctruction  may  then  gradually  decrease  and  recovery  take  place.     If  the  dis- 
ewc  prove  fatal,  the  mode  of  dying  is  by  slow  apnoja ;  but  not  infrequently 
tbe  suffering  from  dyspnoea  diminishes  toward  the  close  of  life,  and  the  labor 
ef  breathing  may  be  so  far  lessened  as  to  excite  delusive  hopes  of  iniprove- 
Jiient.    Convulsions  occasionally  occur  toward  the  close  of  life. 
A  cause  of  obstruction  in  certain  cases  is  paralysis  of  the  posterior  crico 
U 
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arytenoid  muscles.  As  a  result  of  paralysis  of  these  muscles,  dilatation  < 
the  glottis  does  not  take  place  in  inspiration,  and  obstruction  during  tl 
inspiratory  act  occurs  as  after  section  of  the  recurrent  laryngeal  nerT< 
Immobility  of  the  glottis  is  observed  by  laryngoscopic  examination.  In 
far  as  the  obstruction  is  due  to  this  cause,  it  will  be  manifested  in  the  inspir 
tory  act.  This  act  may  be  accompanied  by  a  laryngeal  sound  suggestive  % 
a  sucking  inward  of  the  glottis.  Another  important  incidental  circumstan 
increases  the  interference  with  respiration — namely,  the  accumulation  < 
muco-pus  in  the  trachea  and  bronchial  tubes,  the  presence  of  the  false  met 
brane  in  the  larynx,  and  the  feeble  expiratory  efforts  preventing  expectoratioi 
The  danger  from  accumulation  below  the  larynx  is  of  course  incidental  to  th 
cases  in  which  bronchitis  coexists. 

[PxTnoLOGiCAL  CHARACTER. — Undoubtedly,  the  majority  of  cases  of 
pseudo-membranous  laryngitis  are  neither  more  nor  less  than  laryngeal 
diphtheria,  but  in  the  opinion  of  the  writer  it  is  going  too  far  to  deny,  as 
some  pathologists  do,  that  there  is  such  a  disease  as  non-diphtheritic  mem- 
branous laryngitis.  The  independent  existence  of  this  disease  is  proved  bj 
evidence  both  pathological  and  clinical.  In  the  first  place,  an  inflammation 
of  the  larynx  attended  with  the  exudation  of  fibrin  may  be  the  result  of 
thermal,  chemical,  and  mechanical  irritants.  For  example,  such  inflamma- 
tion has  been  frequently  observed  in  children  who  have  inhaled  steam  from 
the  spout  of  a  kettle.  It  has  also  been  caused  by  the  action  of  caustic  sub- 
stances, such  as  ammonia,  caustic  potash,  and  the  mineral  acids ;  and,  finally, 
it  has  been  observed  in  cases  of  foreign  bodies  in  the  air-passages.  In  such 
cases  it  is  manifest  that  the  diphtheritic  poison  has  nothing  to  do  with  the 
production  of  the  false  membrane. 

A  powerful  clinical  argument  in  support  of  the  separate  individuality  of 
*'  croup  "  and  diphtheria  is  aflforded  by  the  statistics  of  tracheotomy,  which 
are  much  more  favorable  in  the  former.  For  example,  Henoch  of  Berlin 
performed  tracheotomy  *  in  70  cases  of  diphtheria  of  pharynx  and  larynx 
with  but  9  recoveries — i.  c.  13  per  cent.,  whereas  in  36  cases  of  "  idiopathic 
croup  "  he  had  24  recoveries — i.  e.  60  per  cent.  F.  Goldschmidt  *  corroborates 
Henoch's  statement  that  the  percentage  of  recoveries  after  tracheotomy  is 
greater  in  cases  of  so-called  idiopathic  croup  than  in  those  of  diphtheria. 
For  example,  in  the  children's  hospital  at  Niirnberg  the  statistics  of  tracheot- 
omy were  unusually  favorable  during  1887  (in  39  operations  there  were  15 
recoveries — i  e.  38.5  per  cent.),  and  during  that  year  there  were  among  th« 
cases  operated  on  an  unusual  number  that  might  be  fairly  regarded  as  idio 
pathic  croup. 

As  above  stated,  Henoch's  recoveries  after  tracheotomy  in  undoubted  case 
of  diphtheria  amounted  to  only  13  per  cent.  This  is  much  below  the  pul 
lished  results  of  other  operators,  who  claim  a  success  of  from  25  to  40  p« 
cent.,  and  according  to  Henoch  this  apparent  superiority  is  due  to  a  failui 
to  recognize  the  distinction  between  croup. and  diphtheria.  The  result  of  a 
Henoch's  tracheotomies  upon  diphtheria  and  croup  combined  is  a  recover 
of  from  25  to  30  per  cent. 

These  facts  are  certainly  most  significant.  The  defenders  of  the  theoi 
that  croup  and  diphtheria  are  identical  attempt  to  refute  them  by  the  stat 
ment  that  the  cases  of  so-called  croup  are  in  reality  cases  of  mild  diphtherit 
infection  with  localization  of  membrane  in  the  larynx  alone,  but  the  cliDie 
history  of  the  two  diseases  difiers  quite  as  much  as*the  results  of  tracheotom 
just  mentioned. — H.] 

*  DeutMhe  med.  Wochewichnfty  1889,  No.  44. 

*  CeiUratblait  fiir  klin.  Med.,  No.  48,  1889. 
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Causation. — This  form  of  disease  is  generally  met  with  in  young  chil- 
dren, but  rarely  in  infantile  life.  The  age  in  the  great  majority  of  cases 
is  between  two  and  seven  years.  The  disease,  however,  may  occur  at  any 
period  from  birth  to  the  age  of  two  years,  and  at  any  period  after  seven 
years.  Boys  are  oftener  affected  than  girls.  It  occurs  oftener  in  some  situ- 
ations than  in  others ;  a  cold,  humid,  changeable  climate  apparently  contrib- 
utes to  its  occurrence.  Cases  occur  oftener  in  the  spring  and  autumnal  months 
than  at  other  portions  of  the  year,  [and  the  disease  often  appears  to  take  its 
origin  from  exposure  to  cold  and  wet.  A  negative  etiological  feature,  but  one 
of  great  importance  with  reference  to  the  nature  of  the  affection,  is  that  it  is 
not,  like  diphtheria,  traceable  to  contagion. — H.] 

Diagnosis. — Considering  the  great  fatality  of  this  disease,  the  diagnosis  is 

of  great  importance  with  reference  to  the  prognosis  and  treatment.     It  is  to 

be  discriminated  from  acute  simple  laryngitis,  from  subacute  laryngitis  with 

spasm,  and  from  a  purely  spasmodic  laryngeal  affection  which  is  presently  to 

be  considered.     In  each  of  these  affections  laryngeal  spasm  is  more  or  less 

involved,  and  the  character  of  cough  and  respiration  distinguished  as  croupal 

is  chiefly  attributable  to  that  element.    The  spasmodic  element  is  more  likely 

to  be  prominent,  especially  at  the  outset,  in  the  other  affections  just  named 

than  in  this  affection ;  in  other  words,  in  this,  the  so-called  true  croup,  the 

croopal  phenomena  are  less  marked  than  in  either  of  the  forms  of  the  so-called 

M»e  croup.     The  insidious  development  of  this  disease,  which  alone  of  the 

ai^ections  formerly  embraced  under  the  name  croup  is  attended  with  danger, 

'^nders  it  liable  to  be  overlooked  until  the  disease  has  progressed  so  far  as  to 

S've  rise  to  serious  obstruction. 

As  contrasted  with  the  other  affections  just  named,  the  slow,  insidious 
^^velopment  is  one  of  the  points  involved  in  the  differential  diagnosis.  In 
^"^  80-ealled  catarrhal  and  the  spasmodic  variety  of  croup  the  croupal  phe- 
'^P'^iena  occur  suddenly  and  violently,  the  attack  almost  always  being  in  the 
5!*SHt.  When  such  an  attack  occurs  without  having  been  preceded  by  cough, 
■^orile  movement,  and  alteration  of  the  voice,  it  is  almost  certain  that  the 
Jffection  is  not  true  croup.  Alteration  of  the  voice  is  an  important  diagnostic 
^^t'Ure.  This  will  distinguish  membranous  croup  from  a  purely  spasmodic 
•^«<ection,  but  not  from  simple  laryngitis,  either  acute  or  chronic ;  the  voice, 
**o^-^yer,  is  affected  in  a  more  marked  degree  in  laryngitis  with  fibrinous 
exudation. 

Tlie  presence  of  fibrinous  exudation  about  the  epiglottis,  and  more  or  less 
^*thin  the  pharynx,  is  a  point  of  great  importance  in  the  differential  diagnosis. 
^  itb  reference  to  this  point  the  observations  of  Ware  are  valuable.  In  his 
^^aljsis  of  cases  of  the  several  varieties  of  croup,  out  of  33  cases  of  true 
^'^up — I*.  €.  laryngitis  with  exudation — a  pharyngeal  exudation  was  observed 
^^  all  save  a  single  case.  On  the  other  hand,  of  45  cases  of  the  affections 
included  under  the  head  of  false  croup,  an  exudation  within  the  pharynx  was 
sought  for  and  found  to  be  wanting  in  every  case.  Of  19  cases  observed  by 
M-eigs  with  respect  to  this  point,  in  all  but  3  an  exudation  occurred  in  the 
pharynx  either  before  or  after  the  development  of  the  laryngitis.  In  view 
of  these  facts,  the  presence  of  an  exudation  within  the  pharynx,  taken  in 
«>nnection  with  the  symptoms  which  denote  laryngitis,  renders  it  extremely 
pt)bable  that  exudation  exist^^  within  the  larynx.  It  is  to  be  borne  in  mind, 
Wever.  that  the  pharyngeal  exudation  is  sometimes  wanting,  and  that  its 
ibsence  in  the  larynx  cannot  be  inferred  from  its  non-existence  in  the  phar- 
px  with  as  much  positiveness  as  its  presence  in  the  larynx  is  to  be  inferred 
from  its  existence  in  the  pharynx, 
in  order  to  render  the  diagnosis  positive,  if  the  co-operation  of  the  patient 
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can  be  obtainctl,  the  larytij^oscupe  i^hoiild  be  eni[>loyecl.    The  exi.-t 
diseoisc  is  of  course  denionstrnted  if  the  intralaryrtgeal  .space  cau  !• 

In  (he  progre^ii?  of  the  disease,  if  it  do  not  destroy  life,  the  dii^covery  i 
piitehcs  uf  false  metiibrane  in  the  matters  exp>ectoraled  should  be  coiiNj«i<f 
as  the  only  reliable  test  of  the  rorrectnesj*  of  the  diagnosis.     Tlie  uon-ol 
ance  of  this  test  has  led  not  infre4|uently  to  cases  of  simple  laryiigitit^  1 
ret^arded  as  ca^es  of  laryngitis  with  fibrinous  exudation  nuccet^fujly  treated 

With  eapiHary  bronehitis  fliis  affection  need  never  be  eonfouuded.  In 
capillary  bronchitis  the  re^piratiuiis  are  frequent,  panting*  and  gutipiMg:  m 
laryngitis  with  exudation  the  actj^  are  labored  and  difficult,  and.  as  a  mk 
not  nofably  fr'ei[ticnL  The  embarrassed,  noisy  breathing,  especially  dnrintf 
sleep,  in  cases  of  enlargement  of  the  ton^ilt*  iiia}^  at  firbl  .«^ugge8t  the  n'" 
under  consideration,  but  it  in  readily  excluded  by  the  absence  of  the  • 
cough  and  of  hoarseness.      Retro-pharyngeal  abscess  is  to  bo  excluded, 

[It  njUHt  be  acknowledged,  in  spit^  of  what  has  been  said  concerning  the 
pathological  character  of  this  disease,  that  it  is  very  difficult  to  druw  a  clvar 
line  of  demarcation  between  membranous  laryngitis  and  laryngeal  diphth^'ria. 
In   thc5  opinion  of  the  writer »  a  diagnosis  of  the  former  is  jufetificd  wh^n, 
with  hoarseness^  cough,  partial  or  complete  aphonia,  and  signs  of  grji'ln  '5^ 
progressive  ^tenosij  of  the  larynx^  there  is  moderate  fcver^  slight  c 
lional  disturbance,  little  or  no  enlargement  of  the  cervical  glands,  ti^  ^^i^.r 
minuriai  and  no  detoonstrable  exjK»sure  to  contagion.     The  presence  of  ta^Ma- 
brane  in  the  pharynx  does  not  stamp  the  affection   as  diphtheritic-     With 
reference  to  this  point,  the  writer  holds  with  the  late  Dr.  Fagge,  who  belicvril 
that  in  rare  cases  a  diphtheria  might  begin  in  and  remain  limited  to  the  - 
sagCM,  hut  thought  it  was  much  uiore  common  f*»r  a  non-specific  meiu! 
croup  to  extend  to  the  toni^ib  and  palate,  •*  leading  to  the  furmaiion  »>f  liiilV- 
white  patches  of  greater  or  less  extent  upon  the  surface  of  thost^  parts  " 

Much  of  the  obscurity  which  surrounds  this  subject  is  due  to  th 
criminate  employment  of  the  adjective  •' diphtheritic/'  German  patln 
are  in  the  habit  of  using  this  term  in  its  etymological  sense.*  Thus  iby 
speak  of  diphtheritic  membranes  lining  the  colon  in  cases  of  dysentery*  anJ 
as  being  present  in  the  gall-bladder  and  renal  pelvis  as  the  result  uf  the 
irritation  of  calculi  in  these  situations.  It  is  manifest  that  the  spccrilic 
infectious  disease  diphtheria  can  have  nothing  to  do  with  the  memhran«'*i* 
deposits  in  such  cases,  and  the  fact  that  such  deposits  may  occur  on  mucii 
surfaces  as  the  result  of  mere  mechanical  irritation  is  strongly  eorrolx»nit" 
of  the  existence  of  a  non-specific  membranous  laryngitis.    - 

In  doubtful  eases  the  diagiojsis  may  be  determined  by  removing  a  por 
of  membrane  from  the  fauces  and  examining  it  with  the  microscope  and  1 
culture  methods.     The  absence  oi^  the  specific  cnrganism  of  diphtheriar 
Klebs-Lfitfiler  bacillus,  would  settle  the  question  in  favor  of  the  disease 
nun-diphtheritic. — ^H.] 

Prog?josi&. — The  tendency  of  this  disease  is  to  a  fatal  result.    Of  22 

analyzed  by  Ware.  19  proved  fatal.  Even  if  the  affection  be  limited  to  ^ 
larynx  and  uncomplicated,  it  will  destroy  life  in  the  great  majority  of  ca^^^ 
if  patients  be  not  saved  by  surgical  interference*  The  danger  is  of  coix*"^ 
increased  if  the  affection  extend  to  the  bronchial  tubes,  and  in  proportion  ^ 
it  extetids  toward  the  Bmallcr  tubes,  Not  infrequently  broncho-pncum«>*^^ 
exists  as  a  complication,  and  this  of  course  augments  the  danger.  The  d»*  ^^ 
tion  of  the  disease  in  fatal  cases  is  usually  from  four  to  six  days.  In  a  sii*^ 
proportion  of  cases  it  kills  in  less  than  four  days,  or  life  is  pridonged  bey 
six  days.  If  recovery  take  place,  convalescence  is  reached  after  a  gir 
^  It  is  derived  from  fl^<^/>a,  a  prepared  skin  or  memhnine. 
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improvement,  and  is  generally  slow,  the  voice  remaining  more  or  less  affected 
for  a  considerable  period. 

Treatment. — Under  measures  of  treatment  heretofore  relied  upon  this 
disease  proved  fatal  in  the  vast  majority  of  cases.  The  treatment  was  based 
OD  the  supposition  that  the  exudation  depends  on  the  intensity  of  the  inflam- 
outioD,  and  with  a  view  to  reduce  this  intensity  the  measures  known  as  anti- 
phlogistic were  actively  employed.  They  have  been  employed  sufficiently  to 
show  that  they  are  not  successful ^  and  if  they  do  not  do  good  they  can  hardly 
fiilto  do  harm.  With  a  view  to  the  proper  objects  of  treatment,  it  is  to  be 
considered  that  cases  are  rarely  seen  prior  to  the  occurrence  of  exudation, 
tod  that  the  prevention  of  exudation,  therefore,  is  not  the  end  to  which 
therapeutical  measures  are  to  be  directed.  It  is  also  to  be  considered  that, 
axodation  having  taken  place,  recovery  is  effected  by  the  separation  of  the 
&l8e  membrane,  and  that  its  separation  takes  place  as  a  result  of  a  suppura- 
tive process  beneath  it,  this  process  requiring  several  days.  These  facts 
being  considered,  the  rational  objects  of  treatment  are  to  prolong  life  until 
die  separation  of  the  false  membrane  can  be  effected,  and  to  promote  the 
process  by  which  this  is  effected. 

Depletion  by  bloodletting  or  other  means  is  not  indicated.  By  reducing 
the  strength  of  the  patient  it  conflicts  with  the  first  object — namely,  the  pro- 
longation of  life.  On  the  contrary,  the  strength  is  to  be  supported,  as  far  as 
practicable,  by  concentrated  nourishment  and  the  judicious  use  of  alcoholics. 
Emetics,  which  have  heretofore  been  used  excessively  in  this  disease,  are  to 
be  employed  with -circumspection  in  order  not  to  conflict  with  the  first  object. 
Thej  have  been  given,  and  frequently  repeated,  in  order  to  relieve  spasm, 
lod  it  is  undoubtedly  true  that  for  a  short  period  after  their  operation  the 
breathing  is  comparatively  easy ;  but  this  end  may  be  attained  by  other 
neasures  less  objectionable  on  the  score  of  depressing  the  powers  of  life. 
Aiother  purpose  of  emetics  is  to  aid  in  detaching  the  false  membrane.  But 
it  is  useless  to  give  emetics  for  this  purpose  until  the  exudation  has  been 
loosened  by  the  process  of  suppuration.  Emetics,  however,  are  not  to  be 
eatirely  withheld.  In  children  they  compensate  for  the  want  of  voluntary 
elbrts  of  expectoration.  They  may  aid  in  the  expulsion  of  the  false  mem- 
braee  when  it  becomes  detached.  A  fact  stated  under  another  head  in  this 
ebpter  is  not  to  be  lost  sight  of — namely,  the  tolerance  of  the  larynx  in 
joang  children  of  an  accumulation  of  mucus  sufficient  to  occasion  fatal 
obstruction.  Emetics,  then,  may  be  given  from  time  to  time,  but  not  too 
frequently,  and  the  emetic  substances  used  should  be  those  which  excite 
prompt  and  efficient  vomiting  without  producing  prolonged  nausea  and 
depression.  This  will  exclude  antimony.  Ipecacuanha,  powdered  alum, 
'  tirpeth  mineral,  the  sulphate  of  copper,  and  the  sulphate  of  zinc  are  among 
the  articles  which  may  be  selected.  Of  these  articles,  the  turpeth  mineral 
acts  promptly  and  efficiently,  without  much  depression  or  nausea.  This 
nmedy  was  recommended  as  an  efficient  emetic  in  croup  forty  years  ago  by 
Or.  Hubbard  of  Maine.  It  is  to  be  borne  in  mind  that  the  accumulation  of 
■oco-pus  in  the  trachea  and  bronchial  tubes  in  certain  cases  furnishes  an 
iMiication  for  the  use  of  emetics. 

Anodyne  remedies  are  indicated  to  allay  spasm.  Opium,  however,  is  to  be 
liren  with  great  circumspection.  Belladonna  and  other  of  the  narcotics,  if 
thej  be  found  to  answer,  are  to  be  preferred.  Mercury  is  admissible  on  the 
^rvHiod  .stated  under  the  head  of  Acute  Simple  Laryngitis ;  that  is,  the  objec- 
ioiui  to  its  use  are  not  to  be  taken  into  account  in  so  dangerous  a  disease  as 
hi*,  so  long  as  there  is  ground  to  suppose  that  it  will  do  any  good. 
rCalomel  and  corrosive  sublimate  are  the  best  preparations  of  mercury  in 
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this  disease,  and  good  results  have  been  claimed  for  both.  The  former  m 
be  given  in  doses  of  from  J  grain  to  1  grain  every  two  or  three  hours  a 
continued  so  long  as  it  does  not  excite  diarrhoea.  Corrosive  sublimate  a 
the  tincture  of  iron  may  be  combined  in  the  same  prescription,  the  former 
doses  of  from  j^  to  y^  grain  and  the  latter  in  doses  of  1  to  5  minims, 
accordance  with  the  age  of  the  patient. — H.] 

In  the  early  part  of  the  disease  cold  applications  to  the  neck  may  be  tn< 
as  in  the  treatment  of  acute  simple  laryngitis.  These,  as  in  cases  of  t 
latter  form  of  laryngeal  inflammation,  have  reference,  Jirst,  to  lessening  t 
intensity  of  the  inflammation — that  is,  to  an  antiphlogistic  effect ;  and  u:cou 
to  a  sedative  effect  as  regards  spasm  of  the  laryngeal  muscles.  To  emp)( 
cold  efficiently,  compresses  dipped  in  ice-water  may  be  applied  and  remove 
at  intervals  of  a  few  moments.  The  continuance  of  these  applications  an 
their  repetition  are  to  be  determined  by  the  relief  which  they  appear  t 
afford.  They  should  not  be  persisted  in  if  the  patient  resolutely  resist  tbei 
or  if  they  do  not  seem  to  give  relief. 

Topical  measures  of  an  opposite  character  have  reference  to  the  secon 
object — namely,  promotion  of  the  process  by  which  the  false  membrane  i 
separated.  The  neck  may  be  enveloped  in  a  poultice  or  the  water-dresain 
for  the  same  reason  that  these  are  deemed  useful  in  phlegmonous  inflan 
mation — namely,  to  hasten  suppuration.  But  the  most  efl&cient  topics 
application  is  the  inhalation  of  steam,  and  the  best  method  is  to  charge  tb 
atmosphere  of  the  room  with  as  much  of  it  as  possible.  In  a  room  at 
temperature  of  80°  or  85°,  filled  with  steam,  patients  are  free  from  spas: 
and  breathe  with  comparative  ease.  I  have  observed  cases  in  which  patien 
passed  safely  through  the  disease,  the  inhalation  of  steam  being  the  cbie 
measure  relied  upon. 

From  the  fact  that  pseudo-membranous  exudations  are  rapidly  dissolved 
lime-water,  the  inhalation  of  spray  from  lime-water  has  been  resorted  to 
a  means  of  removing  the  false  membrane  from  the  larynx  and  trachea,  ai 
cases  in  which  this  treatment  was  successful  have  been  reported.     It  h. 
proved  successful  in  cases  under  my  observation.    Pepsin  has  been  employ 
for  this  end.     Trypsin,  one  of  the  digestive  ferments  of  the  pancreas,  n 
recently  been  used  with  success.*     Dr.  E.  M.  Moore  recommends  the  ins'- 
flation  of  the  bicarbonate  of  soda  for  this  object.     Slaking  quicklime  is 
effective  mode  of  securing  this  object,  and  at  the  same  time  of  furnishing 
warm,  pleasant  vapor.     Breathing  pure  oxygen  from  time  to  time,  and  c 
fusing  it  in  abundance  in  the  atmosphere  of  the  room,  afford  marked  rel^ 
I  f  dyspnoea. 

The  topical  application  of  a  strong  solution  of  the  nitrate  of  silver 
bern  advocated.     The  introduction  of  the  sponge  probang  into  the  larynjc 
the  child  is  difl&cult,  owing  to  the  small  size  of  the  glottis  and  frequently    i 
want  of  co-operation  on  the  part  of  the  patient,  yet  it  may  be  effected - 
have  witnessed  recovery  in  a  case  in   which   this  was  the  chief  meaBu 
employed.     The  applications  were  made  twice  daily.     When  the  false  mei 
brane  is  loosened,  the  introduction  of  the  sponge  may  be  useful  mechanicalij 
detaching  the  membrane  and  pushing  it  below  the  glottis,  thus  leading  to  ii 
expectoration. 

Lastly,  the  propriety  of  tracheotomy  is  to  be  considered.  For  statistic 
bearing  on  this  subject  the  reader  is  referred  to  treatises  on  the  diseases  o 
children.  The  propriety  of  the  operation  hinges,  not  on  the  number  of  case 
in  which  it  has  proved  suceessful,  but  on  the  answer  to  the  question  whethc 
lives  are  saved  by  it.  Now,  it  cannot  be  doubted  that  patients  with  this  dii 
ease  have  been  snatched  from  impending  death  by  opening  the  trachea.    ] 

*  Vide  Diseases  of  Child retij  by  J.  Lewis  Smith,  (Jth  ed.,  p.  581. 
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'n,  therefore,  not  only  justifiable,  but  the  practitioner  is  bound,  if  possible, 
not  to  allow  patients  to  die  from  suffocation  for  want  of  this  operation.  Of 
course,  the  duty  of  resorting  to  it  is  the  more  imperative  the  greater  the 
probability  of  its  success  ;  and  a  fair  examination  of  statistics  will  show  that 
Dot  a  very  small  proportion  of  those  who  would  otherwise  die  may  be  rescued 
by  it. 

The  success  of  tracheotomy  depends  much  on  its  timely  performance.  Its 
failore  in  many  cases  is  attributable  to  its  having  been  too  long  deferred,  but 
it  has  proved  successful  repeatedly  as  a  dernier  ressort  under  the  most  un- 
promisiDg  circumstances.  As  soon  as  the  persisting  obstruction — that  is,  the 
obstruction  due  to  the  exudation,  associated  perhaps  with  paralysis  of  the 
diiating  muscles  of  the  glottis — compromises  respiration  sufficiently  to  render 
it  probable  that  the  patient's  life  will  not  be  prolonged  until  the  separation  of 
the  false  membrane  can  take  place,  the  operation  is  called  for.  Its  success 
doubtless  depends  much  on  the  manner  of  its  performance  and  the  subse- 
quent management.  (For  information  on  these  points  the  reader  is  refen-ed 
to  surreal  works.) 

Sir  William  Jenner  has  pointed  out  an  objection  to  a  premature  perform- 
ance of  tracheotomy — namely,  the  eflPect  of  the  operation  on  the  efficiency  of 
eougb.  In  an  efficient  act  of  coughing  first  a  deep  inspiration  is  taken  and 
the  glottis  closes ;  then  by  means  of  forcible  expiratory  effijrts  the  current  of 
expired  air,  dislodging  from  the  bronchial  tubes  their  contents,  carries  them 
into  the  trachea,  and,  the  glottis  suddenly  opening,  expectoration  is  effected. 
Now,  with  an  opening  in  the  trachea  an  efficient  act  of  coughing  cannot  take 
place ;  hence  there  is  a  greater  liability  to  accumulation  in  the  bronchial 
tubes  than  if  tracheotomy  had  not  been  performed.  The  danger  from  this 
effect  of  the  operation  thus  relates  to  the  bronchial  tubes  in  the  cases  in  which 
broochitis  is  associated  with  the  laryngitis.' 

[As  to  the  choice  between  intubation  and  tracheotomy  there  is  little  to  be 
said  in  this  place,  the  question  being  a  purely  surgical  one.  The  statistics 
of  the  two  operations  are  equally  favorable.  Parents,  however,  will  often 
consent  to  the  performance  of  intubation  who  would  object  to  tracheotomy 
for  manifest  reasons.  This  is  a  great  advantage  in  its  favor.  Again,  intuba- 
uon  will  certainly  give  immediate  relief,  and  so  may  pave  the  way  for  trache- 
otomy.— H.] 

If  operation  prove  unsuccessful,  it  diminishes  greatly  the  suflfering  from 
oWruction,  and  is  fully  justifiable  with  a  view  to  euthanasia. 

CBdema  of  the  Glottis. 

This  name  denotes  a  serous  or,  more  frequently,  a  sero-purulent  effusion  in 
the  submucous  areolar  tissue  above  the  vocal  cords.  In  the  majority  of 
(IMS,  therefore,  oedema  of  the  glottis  is  an  inflammatory  affection.  The  effu- 
ioD  is  situated  chiefly  in  the  ary-epiglottic  folds,  about  the  ventricle  of  Mor- 
gtgni  and  the  base  of  the  epiglottis.  On  the  vocal  cords  the  mucous  mem- 
biiDe  is  too  intimately  adherent  to  the  subjacent  dense  fibrous  tissue  to 
dmit  of  submucous  effusion.  The  ary-epiglottic  folds  and  adjacent  tissue 
ire  swollen,  soft,  and  project  from  each  side  as  two  semi-transparent,  gelati- 
mu  tumors,  as  large  as,  or  even  larger  than,  a  pigeon's  egg,  which,  lying 
ipon  the  glottis,  are  sucked  inward  with  the  inspiratory  act,  and  thus  occa- 

aoQ  obstruction.     The  current  of  air  in  expiration  separates  and  pushes  the 

'Tubige  of  the  larvnx,  proposed  bv  Boiichiit  as  a  substitute  for  tracheotomy,  has  been 
•ecwfoUy  employes  by  Dr.  Joseph  O'Dwver  of  New  York.  (Vide  Diseases  of  Chil- 
*w,bT  J.Lewis  Smith,  6th  ed.,  p.  589.  Vide,  also,  article  by  E.  Fletcher  Ingals.  in 
4nndiiikt  Avi.  Med,  AtsoeioJUon,  Feb.,  1886.) 
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tumors  upward,  so  thiit  in  cases  of  cedenia  witlunit  laryngitis  theiv  b  Utile 
or  no  obstruction  in  the  expiratory  act.  Upon  cutting  into  the  optlfinalMu* 
tbsue  a  acrous  or  scro-purulent  liquid  escapes.  It  b  nire  ^L\f  puf>-curpu><4ct 
to  be  so  abundant  that  tlie  effusion  is  distinctly  ereaniv  and  puruleul,  Ib 
most  eai*es  of  Bnght\s  diseaMe  complicate*!  with  a*dema  glottidis  the  edusioo 
is  thin  and  watery^  with  coin pani lively  few  blood-oorpuscles,  Th**  tr^f^ma 
usually  exists  on  both  sides,  but  it  is  i^ometinies  unilaleraL  Q- 
also  occur  in  the  lax  submucous  tissue  just  below  the  vocal  cords 
redetna)* 

When  cedema  of  the  glottis  i.s  due  to  inilammation  of  the  mucous  mciD- 
braoe  in  proximity  to  the  seat  of  the  efFusiou,  it  is  aDalogous  to  the  f^ubcuta* 
neous  a*dema  which  accompanies  iTiflammation  of  the  i^kin  in  g^ituation^  whvre 
the  arcfdar  tissue  beneath  is  abundant  and  lax,  as^  for  example*  around  th*^ 
eyes  and  on  the  penis — the  collateral  (jcdeiua  of  Yirchow.  This  so-called 
collateral  ccdema   is,  however,  always  of  inflammatory  origin. 

As  causes  of  oedema  glottidis  may  be  mentioned  laryngitis,  pharyiigttl 
tonsillitis,  retro-pharyngeal  and  cervical  abscesses,  injuries  to  the  neck  (\n 
ticularly  cut-throat  wounds),  swallowing  irritant  poisons,  such  as  amtnonii^ 
sulphuric  acid,  etc..  and  erysipelatous  inflammation  of  the  neck.  It  al««io  nccui* 
in  connection  with  certain  general  diseases,  especially  those  complicated  with 
laryngitis,  as  typhus  and  typhoid  fevers,  smallpox,  septicaemia,  phthisis,  hcjut 
disease,  and  both  the  acute  and  ehrunic  forms  of  Bright's  disease.  It  hai<  been 
attributed  to  the  action  of  cold.  It  prubably  never  ocenrs  as  an  idiopathic 
affection.  It  is  important  to  a«ld  that  it  may  occur  as  the  first  and  only  drop- 
sical affection  connected  with  disease  of  the  kidneys.  Its  gravity  and  the 
necessity  of  prompt  and  efficient  interference  render  it  vastly  important  to 
appreciate*  the  pathological  condition  and  to  recognize  its  existence, 

Tlie  occurrence  of  the  tedema  may  be  *5udden,  and  life  be  destroyed  in  a 
few  hours  or  even  minutes,'  In  a  ease  occurring  in  connection  with  mild 
pharyngitis  the  suffering  from  obstruction  was  develope«l  during  the  night, 
and  the  patient,  leaving  his  apartment  to  seek  for  aid,  fell  upon  the  flour,  ttn<l 
died  before  any  assistance  could  be  rendered.  In  a  case  in  which  it  occurred 
in  couneciion  with  tonsillitis  the  patient  wa^  left  to  sleep  in  an  apartment  by 
himself,  there  being  no  difficulty  of  breathing,  and  in  the  night-time  a  rrU- 
tive  in  an  adjoining  room  was  awakened  by  his  noisy  breathing.  He  was 
found'to  be  uneonscious,  and,  although  medical  aid  was  pn»mptly  called  and 
the  trachea  opened  without  delay,  the  operation  was  too  late  to  prevent  a 
fatal  result. 

J>ifficulty  of  breathing,  due  to  obstruction  at  the  glottis,  is  a  pmminf^nt 
symptom.  This  is  associated  with  a  sense  nf  a  foreign  substance  at  tlie  seat 
of  the  obstruction,  and  a  strong  disposition  to  hawk  and  swallow.  The  dbg- 
nostic  point  relating  to  the  difficulty  of  breathing  is,  the  inspiratory  act  ist 
alone  <ir  chiefly  id*structed,  expiration  being  tree.  The  insptiration  is  arretted 
before  it  is  completed,  being,  as  it  were,  suddenly  cut  short,  and  both  ihe 
inspiratioti  and  expiration  are  accompanied  by  marked  stridor  If  larjiigttift 
do  not  coexist,  the  voice  is  devoid  of  hoarseness  or  huskiness.  This  will  fter>e 
at  once  to  exclude  laryngitis.  I  have  Diet  with  a  case,  ending  fatally,  in  winch 
there  wa*  no  hoarseness  or  huskiness  of  the  vuiee  and  no  appearance  af 
laryngitis  after  tleath.  The  diagnosis  may  be  made  positive  by  means  of  the 
touch*  With  the  forefinfjcr  introduced  into  the  mouth,  cnrried  to  the  base  nf 
the  tongue  and  a[iplied  below  the  epiglottis,  the  anleiiiatouB  tumors  may  be 
distinetly  felt. 

If  the  embarrassment  of  breathing  be  not  too  great  in  permit  a  satisfactory 

*  A  cjise  is  rejKiried  in  C?iir/V  Hosqntat  ReftortH^  AprW,  18o5,  which  tenianaled  fauJly 
within  five  uiinules  alter  dillicuUy  from  obstruction  was  experitmocd« 
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laryngoscopic  examination,  this  will  render  the  diagnosis  positive.  The 
lumors  may  sometimes  be  seen  by  depressing  the  tongue,  without  the  aid 
of  the  laryngoscope. 

Sutbtics  have  heretofore  shown  a  large  fatality.  Bayle  found  that  in  17 
cases  only  1  recovery  took  place.  Of  40  cases  collected  by  Valleix,  31  were 
fatal.  Of  168  cases  collected  by  Sestier.  127  died.  With  a  correct  appreci- 
ation of  the  pathological  condition,  a  prompt  recognition  of  it,  and  timely 
•  surgical  interference,  many,  if  not  most,  patients  may  be  saved.  It  is  fair  to 
attribute  the  large  proportion  of  fatal  cases  heretofore  to  an  imperfect  know- 
ledge of  the  affection,  or  delay  in  the  diagnosis,  or  want  of  promptness  in 
reporting  to  efficient  interference. 

The  affection  kills  by  apnoea.     The  object  of  treatment  is  to  prevent  suffo- 
cation, and  if  the  obstruction  be  -sufficient  to  occasion  much  labor  of  breath- 
ing, lividity,  etc..  no  time  is  to  be  lost  in  efforts  to  obtain  relief  by  medication. 
Either  the  larynx  or  trachea  must  be  opened,  or  the  method  of  scarification^ 
as  practised  by  Dr.  Gurdon  Buck,  must  be  resorted  to.     Buck's  method  con- 
RsU  in  introducing  a  curved  bistoury,  properly  guarded,  into  the  mouth,  car- 
rying it  below  the  epiglottis  guided  by  the  left  index  finger,  and  scarifying  on 
both  sides,  so  as  to  give  exit  to  the  effused  liquid.     The  scarification  may  be 
repeated  if  required.* 

The  difficulty  in  the  way  of  the  performance  of  this  operation  is  greater 
than  might  be  supposed.     The  increase  of  suffocation  caused  by  introducing 
the  fingers  into  the  mouth,  the  movements  of  the  larynx  incident  to  the 
laliored  breathing,  and  the  acts  of  vomiting  which  are  excited,  render  it  not 
easy  to  deliberately  scarify  the  oedematous  parts.    In  a  case  under  my  observa- 
tion the  result  was  unfortunate.    The  tumors  were  not  sufficiently  scarified,  but 
trounds  were  made  which  led  to  hemorrhage  and  the  flow  of  blood  into  the 
air-tubes.     Tracheotomy  was  subsequently  performed,  but  too  late  to  save  the 
patient.    This  case  is  referred  to  in  order  to  enforce  the  importance  of  being 
prepared  to  meet  with  more  difficulty  than  might  be  anticipated.     Without 
assuming  to  adjudicate  in  a  matter  which  is  purely  surgical,  I  am  led  to  think 
that  the  simpler  as  well  as  the  more  effectual  operation  is  to  open  the  larynx 
or  trachea.     Niemeyer  stated  that  in  some  cases  the  finger-nail  will  suffice  to 
open  the  oedematous  tumors.    Strong  pressure  with  the  finger  has  succeeded. 
A  case  at  Bellevue  Hospital  exemplified  the  importance  of  opening  the 
trachea  before  the  obstruction  threatens  immediate  death.     A  patient  was 
suffering  considerably  from  difficulty  of  breathing,  but,  as  was  decided,  not 
wfficiently  to  require  laryngotomy.      The  house  physician,  however,  made 
every  preparation  to  perform  the  operation  at  an  instant's  notice.      Suddenly 
the  difficulty  of  breathing  increased,  and  the  physician  was  in  a  few  moments 
at  the  bedside,  but  too  late  to  save  the  patient.     The  liability  to  a  very  rapid 
increase  of  obstruction  proving  quickly  fatal  is  to  be  considered  in  deciding 
upon  the  propriety  of  opening  the  larynx  or  trachea.     The  operation  may  be 
idviiable,  as  a  precautionary  measure,  even  if  life  be  not  at  the  moment 
threatened,  when  the  practitioner  cannot  remain  with  or  near  the  patient  until 
danger  is  passed.     In  the  event  of  a  physician  being  summoned  to  a  case  in 
ihich  life  is  momentarily  in  danger,  and  when  appropriate  surgical  instru- 
»ent8are  not  at  hand,  the  larynx  or  trachea  should  be  opened  at  once,  with- 
wt  dissection,  with  a  pocket-knife. 

(Edema  of  the  glottis  rarely  occurs  in  infancy  or  childhood,  the  reason 
probably  being  that  the  areolar  tissue  at  the  situation  where  the  oedema  occurs 
i« less  abundant  and  loose  in  young  subjects  than  after  puberty.     The  period 

*Yide  Tram,  Am.  Med.  Amxnation,  vols.  i.  and  iv.  Several  cases  successfully  treated 
by  ihis  method  are  re|>orted  by  Dr.  Buck.  Cohen  (op.  cit.)  lias  used  with  success,  for 
Kuification,  a  common  gum-lancet. 
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<»f  life  in  wliioh  it  is  most  liable  to  occur  is  between  the  ages  of  twenl^r  aod 
fortA'.     It  oc^curs  much  oftener  in  men  than  in  women. 

(Etloma  in  very  rare  instances  occurs  below  the  vocal  cords.  This  is  dL*^ 
tinguislied  ^i.*^  subglottic  a'^deraa.  Its  occurrence  in  this  gituatioQ  ii*  not  deti*r 
minable  by  the  touch.  The  diagnosis  can  only  be  made  by  lueanii  of  ik- 
liiryiig<»scopc.  Scarification  is  not  practicable.  Tracheotomy  i*<  indic;ird 
under  the  same  circumstances  ai*  in  case,**  of  obstruction  frfun  oedema  aWe 
the  cords.  The  obstruction  calls  for  this  operation,  although  the  dia^'Uyai* 
of  subglottic  ladcma  may  not  have  been  made. 


Spasm  of  the  Glottis, 

SpaiKm  of  the  musclee  closing  the  glottis  is  an  important  element  in  umi 

of  the  affections  of  the  larynx  which  have  been  couBidered.  To  this  eleiaeut 
are  attributable  the  croupal  cough  and  the  paroxysms  or  exacerbations  of 
dyspufca  in  simple  acute  and  .subacute  laryngitis  in  children  and  in  laryn::ni* 
with  fibrinous  exudation.  But  spasm  occurs  a Ij^io  as  a  purely  functional  affti 
tion  :  tluit  is,  irrespective  of  inflammation  or  lesion  within  the  larynx.  Il  ifi 
an  element  of  several  of  the  functional  affections  of  the  nervous  8y:<tem  (nttut- 
OSes)  to  be  hereafter  considered — namely,  hysteria,  epilepsy,  cpileptoid  «»n- 
vulsions,  rabies,  and  tetanus.  Occurring  irrespective  of  these  connections,  tC 
ixitLy  be  reckoned  among  the  functional  aflFections  of  the  larynx. 

Spasm  occurs  in  young  children,  affecting  the  respiration  without  inducin 
cough.  This  is  the  pathological  condition  when  the  infants  are  said  to  have  1 
of*'  holding  the  brc^iith."  Respiration  is  arrested  until  the  face  becomes 
gested  and  livid*  and  when  the  spasm  relaxes  the  inspiration  may  b«j  so 
orous,  as  in  pertussis.  In  some  children  these  paroxysms  occur  more  or  le 
frequently.  They  are  sometinjes  accompanied  by  car|.M»-pedal  spasm.  C(ij 
vulsions  may  occur.  Death  may  t^ke  place  in  a  prolonged  paroxysm  or  I 
consequence  of  repeated  paroxysms  in  rapid  successitm.  I  have  known 
instance  of  this  kind.  The  affect k^n  is  commonly  known  as  htr^ngijfmn$(  $tr% 
tilus.  From  a  fancied  connection  with  enlargement  of  the  thymus  gland 
gistihg  afV*r  birth,  it  has  been  called  thi/mir  antfuna. 

This  affection  is  purely  neurniic.  It  involves  a  peculiar  susceptibility  i 
dpasm  in  the  hiryngeal  muscles.  This  susceptibility  may  be  incident  toj 
certain  period*  as  during  weaning  or  dentition*  but  in  some  cases  it  appears  j 
be  an  idiosyncrasy  of  infantile  life.  When  the  predisposition  exists,  paro 
ysms  are  liable  to  be  excited  by  various  causes  acting  physically  and  m€ 
tally.  This  susceptibility  is  sometiraes  observed  in  different  children  of 
same  family — a  fact  in  confirmation  of  its  innateness.  [Rickets  and  scrofu 
are  powerful  predisposing  f;ictors.  The  statement  has  been  made  on  gti 
authority  ^  that  probably  nine-tentha  of  the  children  who  suffer  from  tl 
affection  are  rhachitic—H.] 

During  a  paroxysm  it  is  customary  t«»  employ  means  to  produce  a  stron 
impression  on  the  surface,  as  slapping  the  back  or  sprinkling  cold  water  i 
the  face.  A  ready  and  effective  mode  of  arresting  a  paroxysm  is  to  int 
duce  a  finger  into  the  throat.  The  treatment  otherwise  involves  the  remof 
of  all  local  causes  of  irritation,  such  as  the  distension  of  the  gums  and 
retention  of  fecal  matter,  avcjidance  of  causes  inducing  mental  excitemed 
and  measures  to  invigorate  the  system. 

J!:?pasm  of  the  glottis  occurring  in  chiklren  over  two  years  of  age,  accol 
panied  by  laryngeal  irritation  and   cnngh,  is  a  frequent  affection,  known 
tpitMmodk  croup.     A  child  is  suddenly  attacked  during  the  nighu  havi 

*  Thai  of  EiehhorsL 
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ptT^ii^ps  gone  to  bed  apparently  in  perfect  health.  The  breathing  is  labored 
^nd  sonorous;  the  cough  presents  in  a  marked  degree  the  shrill,  ringing, 
croupal  character.  Great  alarm  is  produced,  and  the  physician  is  sent  for  in 
m^ent  haste.  The  surface  of  the  body  is  cool ;  the  pulse  is  small  and  per- 
]iap^  not  accelerated ;  the  voice  or  cry  is  not  hoarse  nor  husky  as  in  largyn- 
gitU;  the  affection,  in  short,  is  purely  spasmodic.  It  is  unattended  by  dan- 
nrer.  When  the  violent  symptoms  are  relieved  respiration  is  found  to  be 
unobstructed.  There  is  no  liability  to  its  eventuation  in  so-called  true  croup; 
that  is^  to  laryngitis  with  fibrinous  exudation.  It  is  to  be  discriminated  from 
the  latter  affection.  The  points  involved  in  this  discrimination  are  as  follows  : 
The  abruptness  of  the  attack,  which  is  not  preceded  by  symptoms  denoting 
laryngitis;  the  violence  of  the  attack,  in  this  respect  differing  from  so-called 
true  croup ;  the  absence  of  hoarseness  or  huskiness  of  the  voice,  of  febrile 
movement,  and  of  fibrinous  exudation  in  the  pharynx  ;  and,  finally,  the  speedy 
^nd  complete  relief.  The  paroxysms  may  recur  for  two  or  more  successive 
eights. 

The  TREATMENT  consists  of  a  mild  emetic  if  there  be  reason  to  suppose 
tliat  the  stomach  is  overloaded,  a  hot  foot-bath,  and  warm  fomentations  to 
t,l»«  neck.  These  measures  are  uniformly  successful.  The  treatment  of 
tli<^  cuses  is  sometimes  needlessly  active,  under  the  impression  that  a  seri- 
ous affection  is  threatened ;  and  practitioners  are  apt  to  congratulate  thcm- 
^elvea  and  the  friends  of  the  patient  on  their  success  in  preventing  true 
croup. 

Spasm  of  the  glottis  may  occur  as  a  functional  affection  in  the  adult.     It 

i9  occasionally  incidental  to  hysteria,  and  may  simulate,  as  regards  some  of 

^lie  symptoms,  laryngitis  or  oedema  of  the  glottis.     The  diagnostic  points  are 

.^3  follows :  The  coexistence  of  hysterical  phenomena ;  the  absence  of  huski- 

fiess  or  hoarseness  of  the  voice ;  intermittency  of  the  difl&culty  of  breathing ; 

the  speedy  relief  obtained  by  anodyne  remedies ;  and  the  sudden  development 

of  the  affection.     I  have  been  consulted  in  several  cases  in  which  spasm  of 

the  glottis  occurred  in  male  adults  without  any  evidence  of  disease  within 

the  larynx  or  of  intrathoracic  disease. 

The  measures  of  treatment  are  anodyne  or  antispasmodic  remedies  for  im- 
mediate relief,  and  afterward  those  indicated  by  the  general  condition  and 
iho«c  employed  in  analogous  nervous  affections. 

Spasm  of  the  glottis  may  be  occasioned  by  irritation  of  the  recurrent,  laryn- 
geal nerve  from  the  pressure  of  a  tumor  or  other  causes.  It  is  one  of  the 
ijmptoms  of  aortic  aneurism,  and,  occurring  in  a  person  over  forty  years  of 
ige.it  should  always  excite  a  suspicion  of  aneurism.  I  have  reported  a  case 
oftortic  aneurism  in  which  the  life  of  the  patient  was  destroyed  by  fre- 
qaentiy  recurring  paroxysms  of  laryngeal  spasm.* 

Nervous  Cough. 

The  term  "  nervous  cough  "  is  used  to  designate  a  neuropathic  disorder  cha- 
ncteriied  by  a  dry,  peculiar  cough  occurring  without  laryngitis,  bronchitis, 
or  any  pulmonary  affection.  It  may  be  noticed  with  propriety  among  laryn- 
geal affections,  inasmuch  as  the  distinctive  character  of  the  cough  relates  to 
the  larynx.  In  most  of  the  cases  which  I  have  seen  the  cough  has  had  a 
peculiar  barking  tone,  and  the  pitch  has  been  low,  showing  that  the  glottis 
was  dilated  at  the  instant  of  coughing.     In  some  cases,  however,  the  tune  is 

'  -4»meo»  Medical  Times,  1865.  Another  similar  case  has  fallen  under  my  obser- 
titioo.  It  is  questionable  whether  in  these  cases  the  attacks  of  laryngeal  ()bstnicti()n 
be  not  due  to  paralysis  of  the  abductor  muscles.  This  inquiry  will  be  referred  to  in 
awneciion  with  Aortic  Aneurism. 
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j^hrill  and  the  quality  of  sound  croupal,  allowing  spftiiio  of  the  glottis.  In  t 
case  recently  under  observation  the  cough  consist-ed  of  a  single,  ^h(»rt,  hmt'^ 
hark,  uften  repeated  several  times  in  a  minute.  The  cough  is  somtimef  in 
piiroxysnis,  having  a  reaemhlaiiee  to  whooping  cough.  The  pecnliai'  Miund 
iif  the  eough,  together  with  its*  fref|Ucnt  recurrence  and  sometimes  it*  nt*- 
lenee,  renders^  it  disires^sing  to  tho??e  whose  sympathies  are  excited,  and  nn- 
noying  t^j  others,  Cohen,  who  observed  the  movements  of  the  glottifina 
well-ma rkt'd  cat^e  by  means  of  the  laryngoscope,  states  that  the  voeal  eoirds 
cami^  tr»golher  with  force,  and  suddenly  separated  at  the  instant  of  the  couiib. 

Thii^  disorder  rarely  oeeur'4  in  males.      It  is  often  associated  with  JXioff^r 
less  of  the  symptoms  embraced  under   the  name  hysteria.     The  con*ih  1 
been   called    fussif*  hysterica^  and   it   is  usually  included   by   medical  wr : 
among  the  divernified  hysterical  manifestations.      It  occurs  chiefly  in  thl  i 
tie  girls.     I  have  known  it  to  occur  before  the  age  of  puberty.     It  is  lik- '} 
t4i  persist  for  a  considerable  period. 

The  DIAOM08I8  is  to  he  biised  on  the  peeuHanty  of  the  cough,  its  dryness— 
except  that  the  acts  of  eoughiug,  if  fre(|uent  ana  violent,  may  oeca^ion  %m\t 
mucous  expectoration — and  the  negative  result  of  careful  physical  explow- 
tions  of  the  chest.  The  diagnosis  is  strengthened,  on  I  he  one  hand,  bv  the 
coexistence  of  ansemia  and  of  hysterical  phenomena,  and,  on  the  other  I  ! 
by  the  absetice  of  rational  sympt^mis  pointing  to  phthisis.  The  larynjji 
should  be  employed  in  order  to  render  positive  the  exclusion  of  other  biyo 
geal  affections. 

The  indications  for  TRE.\TMENT  relate  to  anaemia  if  it  exist,  and  to  otii 
morbid  conditions  affecting  the  nervous  system.  Tonic  remedies,  a  out 
tious  diet,  out-door  life,  and,  in  short,  invigorating  measures,  are  indtcatii 
In  addition  to  chalybeates  maybe  mentioned  <|uinia. small  doses  of  strychnij 
and  the  preparations  of  zinc  as  appropriate  remeiiies.  Hygienic  measur 
however,  are  of  the  first  importance.  A  change  of  dim  ate  is  sometimes  ad  v 
able  if  other  measures  fail.  A  sea- voyage  pro%T?d  effective  in  a  case  under 
observation  after  a  long  persistence  of  the  cough  in  spite  of  various  measuii 
of  treatment.  As  palliatives  for  the  cough  antispasmodic  remedies  ma}* 
prescribed,  but  opiates  are  not   advisable. 

Thi^  is  one  of  the  affections  which  may  be  induced  by  involuntary  imttatio 
Cohen  states  that  within  his  kn(»wledge  a  school  for  girls  was  suspended 
coDseijuence  of  the  large  number  of  cases. 

Nervous  Aphonia— Paralysis  of  Laryngeal  Muscles. 

Loss  of  voice,  or  jiphotiia,  is  incidental  to  the  varieties  of  laryngitis  whii 
have  been  considcre*!.  Bui  it  occurs  w*hen  not  dependent  on  either  infla 
mation  or  lesions  within  the  larynx  ;  in  other  words,  as  a  functional  affectia 
It  is  then  known  as  nervous  aphonia.  The  loss  of  voice  is  duo  to  paralyt 
affecting  the  nerve  of  phonation — naniely,  the  spinal  aeccss<^ry.  The  affd 
tion  may  be  limited  to  the  voluntary  movements  of  the  laryngeal  wuscM 
the  reflex  movements  involved  in  respiration  being  unaffected. 

Functional  aphonia  is  met  with  not  infretjuently  in  women,  and  is  of 
hut  not  always,  ai^sociutod  with  phenomena  embraced  under  the  name  hj 
teria.  As  a  purely  neurotic  affection — thjit  is,  not  dependent  on  any  lesM 
of  ihe  nervous  system — it  is  extremely  rare  in  the  other  sex.  An  obvio 
distinction  is  between  b>ss  t*f  voice  and  loss  of  speech,  or  aphasia.  Aphou 
may  occur  from  pressure  on  the  recurrent  laryngeal  nerve  by  an  aneuHs 
or  other  tumor,  and  the  lojjs  of  voice  should  direct  attention  to  this  as  a  pc 
sible  or  probable  cause. 

The  DIAGNOSIS  of  nervous  aphonia  maybe  made  by  attention  to  the  chamc 
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(^r  <^'f  the  whispered  voice.  Tho  patient  speaks  in  a  pure,  soft  whisper,  with- 
(>ut  effort.  On  the  contrary,  if  the  aphonia  be  due  to  laryngitis,  the  whisper 
\^  jitridulous  or  husky  and  labored.  Moreover,  in  aphonia  due  to  laryngitis 
there  is  more  or  less  cough  and  expectoration,  symptoms  generally  absent  in 
pervous  aphonia.  As  the  question  is  usually  to  decide  between  nervous 
^pbonia  and  chronic  laryngitis,  and  as  the  latter  affection  is  generally  asso- 
t-ii^tod  with  pulmonary  phthisis,  the  absence  of  the  symptoms  and  signs  of 
tb«  latter  disease  will  serve  to  confirm  the  diagnosis.  Examination  with  the 
laryngoscope  will  establish  the  diagnosis  by  showing  that  the  larynx  is  free 
fr«:»ni  lesions ;  and  the  absence  or  the  incompleteness  of  movements  of  the 
Mtittis  when  an  effort  to  speak  is  made  may  be  ascertained  by  inspection. 
Inspection  with  the  laryngoscope  shows  that  paralysis  of  laryngeal  muscles 
may  be  bilateral  or  unilateral,  and  that  the  different  muscles — namely,  the 
adductors  and  abductors,  the  tensors  and  the  laxators — may  be  affected  sepa- 
rately. Unilateral  paralysis  of  course  points  to  some  cause  affecting  the 
pneumogastric  nerve  on  one  side  only,  and  it  is  especially  suggestive  of  an 
^neurismal  tumor  pressing  upon  one  of  the  recurrent  laryngeal'  nerves. 
3ilat«raJ  paralysis,  however,  may  be  caused  by  pressure  upon  the  recurrent 
la^iyngeal  or  the  vagus  nerve  on  one  side.  A  case  under  my  observation 
exemplified  the  correctness  of  this  statement. 

The  localization  of  paralysis  in  the  different  muscles  of  the  larynx,  singly 
oT  severally,  is  to  be  made  by  laryngoscopic  examination.  As  a  rule,  in  func- 
tional aphonia  the  adductor  muscles  are  affected.  The  patient  is  unable  by 
an  effort  of  the  will  to  approximate  the  vocal  cords  sufficiently  for  phonation. 
In  paralysis  of  the  abductor  muscles  the  voice  is  more  or  less  affected.  This 
form  of  paralysis  will  claim  separate  notice.  (For  an  account  of  the  laryngo- 
wopic  appearances,  the  symptoms,  etc.  of  paralyses  affecting  the  different 
muscles  separately,  the  reader  is  referred  to  works  which  treat  of  diseases  of 
tie  larynx  m  exfeiiso}) 

If  aphonia  be  purely  neurotic — in  other  words,  involving  no  lesion  of  the 

flervous  centres  or  pressure  on  either  the  par  vagum  or  the  recurrent  laryn- 

j?eal  nerve — recovery  may  be  expected  after  a  duration  of  the  affection  vary- 

kg:  much  in  different  cases.    The  voice  is  sometimes  restored  instantaneously 

«Q<i  unexpectedly.     I  have  met  with  cases  in  which  repeated  attacks  had 

oeeurred. 

Treatment  in  these  cases  should  be  directed  to  the  general  condition.  Tonic 
reinedies  and  invigorating  hygienic  measures  are  indicated.      Moderate  coun- 
ter-irritation may  be  useful.     Electrization  of  the  laryngeal  muscles  has  been 
foiind  signally  useful.    Both  the  induced  and  the  direct  current  are  used  with 
s^xiocess.     The  recovery  of  the  voice  sometimes  follows  a  single  application  or 
ev^na  single  electrical  shock ;  but  in  some  cases  the  treatment  to  be  success- 
fxi.1  must  be  continued  for  several  weeks.    In  some  of  the  cases  in  which  elec- 
tricity at  once  effects  a  cure  there  is  reason  to  think  that  the  success  is  due 
to    a  moral  influence.     Other  measures  often  effective  are  evidently  opera- 
tions through  the  mind.     Cohen  states  that  he  has  repeatedly  effected  a  cure 
"by  the  use  of  the  laryngoscopic  mirror,  the  patient  being  led  to  suppose  that 
Its  introduction  was  a  curative  procedure.     The  late  Professor  Ware  some- 
times succeeded  by  telling  patients  that  they  could  recover  the  voice  by  an 
energetic  act  of  the  will.     A  violent  mental  emotion  has  sometimes  produced 
fudden  aphonia,  and,  aphonia  existing,  has  sometimes  occasioned  a  sudden 
restoratiun  of  the  voice. 

Whenever  there  is  a  partial  restoration  of  the  voice  complete  recovery  may 
be  expected  by  systematic  efforts  of  speech,  in  the  same  way  as  the  control  of 
•  the  will  over  other  paralyzed  muscles  is  effected  by  means  of  persistent  vol- 

*  Cohen,  op.  cit.^  treats  fully  of  laryngeal  paralyses. 
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untarj  exercise.  Ue^iniiing  with  the  vowels  uujst  easily  spoken,  the  prw-j 
tice  silirmld  extent!  to  those  more  difficult  of  utterance,  then  to  coiK^iindtiti*  iw»«r 
words  uf  one  .ny  I  table,  and  finally  to  sentences.  After  recovery  the  exerciie^ 
of  the  voice  within  the  limit  i»f  fatigue  is*  to  be  advi&ed. 

Aphonia  is  soinetinies  feigned.     The  malin^'erers  are  women  actuated  Ijjj 
a  dcitire  to  exrite  sympathy  or  to  become  objects  of  interest.      I   huve  aieij 
with  two  cases  in  which  iht^  patients  declared  their  inability  even  to  wKif*fH%l 
One  of  these  patients  communicated  by  signs  and  by  writing,  and  the  othrr | 
by  silent^  inarticulate  movements  of  the  lips.     A  curious  feature  in  tlie  firsil 
or  these  cases  was  thai  during  a  second  visit,  aecompanit^d  by  her  litifrlnuidJ 
while  I  was  in  conversation  with  him,  she  began  to  speak  in  a  low  voice  in4 
took  part  in  the  conversation  during  the  remainder  of  the  interview.    Nfli 
comment  was  made  oti  this  sudden   recovery  of  voice  either  by  horpclf,  hcrj 
husband,  or  by  me.       I  met  her  casually  some  years  afterward ;  there  wai 
then   no  impairment  of   voice,  and  she  made  no  reference  to  her  aphomi 
except  to  ask  if  I  recollected  her  consulting  me.     The  subsequent  history  ii 
the  other  case  is  unknown,     That  the  inability  to  speak  is  in  some  instanct 
a  self-delusion  is  probable.     This  may  have  been  the  explanation  in  the  ca 
jusi  noticed. 

Paralysis  affecting  the  abductor  muscles  has  important  distinctive  featun 

when  contra  sled  with  the  paralysis  of  the  adductors.  The  effect  of  hi  la  ten 
paralysis  of  the  abductors  is  the  approximation  of  the  vocal  cords^  giving  i 
to  more  <ir  less  obstruction  of  resjnration.  The  obstruct  inn  is  manifested  op 
cially  in  in^^piration.  The  condition  is  analogous  ti>  that  observed  af>er  \\ 
physiological  experiment  of  dividing  both  recurrent  laryngeal  nervesi. 
vibration  of  the  cords  with  the  eurrt'Ut  (»f  inspired  air  causes  stridor.  The 
is  dysphonia,  but  not  compl«?te  h»88  of  voice.  Dyspnu>a  exists  in  proportid 
to  the  obstruction.  There  is  danger  of  death  from  suffocation^  especially  ! 
as  may  happen^  spasm  of  the  adductors  be  added  to  the  paralysis?  of 
alKlueiors, 

In  view  of  the  indication  for  prompt  trcatrnent  whenever  theobfitructioii| 
sufficient  to  involve  danger,  the  diagnosis  is  extremely  important.    The  lary 
goscope  renders   it    positive,  and   it  cannot   be  made   so  titherwise  than 
inspection  of  the  larynx.     In  marked  cases  the  vocal  cords  are  in  close  pro 
iniity.  the  aperture  being  reduced  to  a  narrow  slit,  and  no  dilatation   takJ 
place  in  the  act  of  inspiration.     Without  a  laryngoscopic  examination 
noisy,  stndulous,  inspiratory  sound  might  suggest  either  laryngitis  or  a^dei 
of  the  glottis. 

Tracheotomy   is  indicated   whenever  the  obstruction  involves  immedii 
danger.     The  indication  derives  great  force  fnmi  the  fact  that  with  an  u\H 
ing  into  the  trachea  the  affection  is  tolerated  indefinitely.     Cohen  cit.es  a 
within  his  eogniseance  in  which  a  tracheal  tube  had  been  worn  for  more  tfc 
twelve  years,  the  patient  a  judge  who  was  able  to  continue  his  dntics  on 
Wueh.     He  also  cites  three  eases  in  which  life  was  lost  from  a  refusal  to  sii 
mit  to  the  c»peration  of  tracheotomy.     If,  from  the  oecnrrencc  of  spasm 
the  adductors,  paroxysms  be  liable  to  occur  threatening  lifV,  there  can  be 
doubt  concerning  the  propriety  of  tracheotcmiy  as  a   prophylactic  luea^uiS 
provided  the  patients  be  not  under  constant  observation. 

Cases  in  which  spasm  of  the  adductors  is  not  an  element  may  not  reotiil 
surgical  interference.  A  case  came  under  my  observation  at  my  collegc-ebn 
in  which  recuvery  took  place  withont  an  operation,  the  treatment  eonsistiu 
chiefly  of  quietude  and  asaftjctida.  Dr.  tieorgt*  M.  Lefferts  has  reported  ti 
cases  of  recovery  without  tracheotomy  under  the  use  of  the  iodide  of  pot4 
Slum,  the  patients  having  had  syphilis.* 

*  Nem  Yofk  MetL  Jonmal,  Dec.,  1878. 
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The  PROGNOSIS  as  regards  recovery  from  the  paralysis  will  depend  on  the 
caujjdtive  conditions.  If  the  paralysis  depend  on  lesions,  either  centric  or 
periphe^^  which  are  permanent,  recovery  is  not  to  be  expected.  Danger  of 
death  ^^^  obstruction  is  permanently  averted  by  a  tracheal  opening.  If, 
however,  the  paralysis  be  functional,  or  if  it  depend  on  syphilitic  changes, 
in  the  cases  reported  by  LeflPerts,  the  prognosis  as  regards  recovery  is 
favorable. 

Xf  the  paralysis  be  unilateral  and  remain  so,  there  is  little  or  no  danger 
ftoni  obstruction.  The  voice  is  weak  and  stridulous,  simulating  chronic  laryn- 
•jig.  In  a  patient  forty  years  of  age  aneurism  of  the  aorta  should  always 
be  suspected,  and  should  be  sought  for,  especially  in  the  site  of  the  descend- 
ioe  portion  of  the  arch  ;  but  the  paralysis  may  depend  on  other  causes,  either 
centric  or  peripheral,  generally  the  latter.  An  enlarged  bronchial  gland,  car- 
cinoma of  the  oesophagus,  and  a  mediastinal  tumor  may  cause  unilateral  paral- 
Tgtf  by  pressure  on  the  recurrent  laryngeal  nerve. 

Bilateral  paralysis  of  the  abductor  muscles  is  extremely  rare.  The  number 
of  reported  cases  is  small ;  but  it  is  probable  that  the  pathological  character 
^)f  the  affection  was  not  infrequently  overlooked  prior  to  the  date  of  laryn- 
goscopy. 

Morbid  Growths. 

The  most  common  tumor  within  the  larynx  is  papilloma.  It  takes  its  origin 
\\  preference  from  that  portion  of  the  laryngeal  mucous  membrane  which  is 
covered  with  flat  epithelium.  It  may  have  a  broad  base  or  may  be  connected 
with  the  mucous  membrane  by  a  distinct  pedicle.  It  consists  essentially 
of  hypertrophied  and  newly-formed  papilla;  covered  with  flat  epithelium. 
Small  papillomatous  growths  are  not  infrequent  attendants  upon  tuberculous 
sod  syphilitic  laryngeal  ulcers  and  chronic  laryngitis.  Papillomatous  growths, 
however,  may  occur  without  inflammation.  Other  important  forms  of  new 
growths  are  the  laryngeal  polypi,  which  may  be  fibrous,  myxomatous,  or 
glandular.  Fibroma,  myxoma,  and  adenoma  do  not,  however,  necessarily 
assume  a  polypoid  form  in  the  larynx.  Carcinoma  of  the  larynx,  when 
primary,  is  usually  of  the  flat-celled  variety,  and  takes  its  origin  from  that 
portion  of  the  larynx  lined  with  squamous  epithelium,  especially  from  the 
true  vocal  cords.  Cancer  seated  primarily  in  the  larynx  is  rare,  the  disease, 
b  the  eases  in  which  this  part  becomes  afiected  by  it,  generally  originating 
in  the  (esophagus  or  in  the  neck  exterior  to  the  larynx.  Syphilitic  and  tuber- 
culous new  formations  have  already  been  referred  to.  A  detailed  considera- 
tion of  these  and  other  rarer  forms  of  laryngeal  tumors  must  be  sought  in 
works  treating  specially  of  diseases  of  the  throat. 

Morhid  growths  occasion  inconvenience,  suflfering,  and  death  by  producing 

ohgtruction.     Surgical  interference  becomes  necessary  when  the  obstruction 

is  sufficient  to  endanger  life.     A  tube  may  be  worn  in  the  trachea   for  an 

n^Jefinfte  period.     In  a  case  in  which  a  permanent  artificial  opening  becomes 

idfisable,  it  may  be  a  question  whether  a  large  fistulous  orifice  might  not  be 

established,  rendering  the  tracheal  tube  unnecessary.     As  bearing  on   thii» 

question,  the   following  case  is  of   interest :    A  patient,  aged  about  forty, 

admitted  into  one  of  my  wards  in  Bellevue  Hospital  and  sufiering  from  the 

tt^sciA  of  a  debauch,  had  a  fistulous  orifice  in  the  anterior  portion  of  the 

trachea  large  enough  to  admit  the  end  of  the  forefinger.    This  fistula  followed 

4  wound  received  in  a  fracas,  and  had  existed  for  seventeen  years.  It  occasioned 

little  or  no  inconvenience  in  respiration.    There  were  no  symptoms  of  inflam- 

ButioD  or  irritation  of  the  trachea  or  bronchial  tubes,  and  he  was  entirely  free 

from  pulmonary  disease ;  the  only  inconvenience  which  it  occasioned  was  in 
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speaking.  In  order  to  direct  a  current  of  air  through  the  glottis  sufficient 
for  the  production  of  the  voice,  he  was  accustomed  to  approximate  the  chin 
to  the  sternum,  and  in  this  way  he  was  able  to  close  the  fistula. 

The  laryngoscope  has  proved  to  be  of  great  practical  value  in  determining 
the  existence,  situation,  size,  and  character  of  morbid  growths  within  the 
larynx,  and  in  facilitating  surgical  operations  for  their  removal  through  the 
laryngeal  aperture.  Cohen  states  that  prior  to  laryngoscopy  probably  not 
more  than  seventy  cases  of  morbid  growths  within  the  larynx  were  to  be 
found  in  medical  literature,  whereas  within  the  last  twenty  years  thoasandi 
of  such  cases  have  been  reported. 

The  larynx  has  been  extirpated  for  the  removal  of  carcinoma,  and  an  arti- 
ficial larynx  has  been  substituted.  The  first  operation  of  this  kind  was  per- 
formed successfully  by  Billroth.  (Surgical  works  are  to  be  consulted  for 
this  and  other  operative  procedures  for  tumors  of  the  larynx.) 


SECTION    SECOI^D. 

DISEASES  AFFECTING  THE   CIRCULATORY  SYSTEM. 


CHAPTER    I. 
PERICARDITIS. 

Introdnctoiy  Bemftrks.— Acute  Pericarditis:  Anatomical  Characters;  Clinical  History; 
Pathologrical  Character ;  Causation ;  Diagnosis ;  Prognosis;  Treatment. — Chronic  Peri- 
carditis.— Pneumo-Pericarditis. 

DISEASES  affecting  the  circulatory  system  are  seated  either  in  the  blood- 
vessels or  in  the  central  organ  of  the  circulation — the  heart.  There  is  a 
group  of  affections  existing  independent  of  the  organs  of  the  circulatory  sys- 
tem and  involving  certain  morbid  changes  of  the  blood.  The  affections 
belooging  in  this  group  are  simple  or  benign  anaemia,  chlorosis,  leucocythae- 
mia,  pseudo-Ieucocythaemia,  lymphatic  anaemia,  or  Hodgkin's  disease,  perni- 
eious  anaemia,  and  to  these  may  be  added  Addison's  disease.  These  affections 
proceed  from  defect  or  disturbance  referable  to  the  blood-producing  organs. 
The  J  will  be  considered  in  a  separate  section  (Section  III.),  under  the  head- 
ing Diseases  Affecting  the  Haematopoietic  System.  Diseases  of  the  vessels, 
entenng,  as  they  do,  much  more  largely  into  maladies  which  belong  to  the 
rargeon  than  into  those  which  fall  within  the  province  of  the  physician,  are 
fully  considered  by  surgical  writers.  Of  the  diseases  of  the  arteries,  aneur- 
isms situated  within  the  chest  and  abdomen  will  alone  claim  attention  in  this 
treatise.  Thoracic  aneurisms  will  be  noticed  in  this  section,  and  those  situated 
vitbin  the  abdomen  will  be  referred  to  in  connection  with  abdominal  tumors 
In  Section  IV.  This  section  will  be  devoted  chiefly  to  diseases  affecting  the 
lieart. 

The  diseases  of  the  heart  are  conveniently  arranged  in  the  following 
groups  :  1.  Inflammatory  affections ;  2.  Structural  lesions;  3.  Functional  dis- 
orders. Inflammation  affecting  the  heart  gives  rise  to  different  diseases  accord- 
iBg  to  the  structure  in  which  it  is  seated.  Inflammation  of  the  serous  mem- 
brane investing  the  heart  (the  pericardium)  gives  rise  to  the  disease  called 
prricarditis.  Inflammation  of  the  membrane  lining  the  cavities  of  the  heart 
(the  endocardium)  is  another  disease,  called  endocarditis.  Inflammation  of 
the  substance  of  the  heart  (the  myocardium)  is  distinguished  as  inyocarditu. 
These  three  inflammatory  diseases  claim  separate  consideration. 

Acute  Pericarditis. 

Pericarditis  occurs  as  an  acute  and  as  a  chronic  affection.     Acute  peri- 
carditis  will  be  now  considered,  and  afterward  the  chronic  form  of  the  dis- 
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Anatomical  Characters. — Acute  pericarditis  may  be  eitber  diffuse  or 
circumscribed.     When  circumscribed,  the  inflammatory  products  are  usually 
deposited  at  the  base  of  the  heart,  near  the  origin  of  the  great  vessels.    Dif- 
fuse pericarditis  is  the  usual  form.     The  morbid  appearances  resulting  from 
acute  inflammation  in  this  situation  are  essentially  the  same  as  in  inflamma- 
tion of  other  serous  membranes — for  example,  the  pleura.     The  serous  mem- 
brane is  at  first   reddened  in  consequence  of  congestion   and   small  ecchy- 
moses.     The  inflammatory  exudation  consists  of  fibrin,  serum,  pus-cells,  and 
red  blood-corpuscles.     In  the  majority  of  cases  it  is  sero-fibrinous,  the  pus- 
cells  not  being  sufficient  in  number  to  render  opaque  the  fluid  part  of  the 
exudation.     The  exudation  may  consist  almost  wholly  of  fibrin,  with  very 
little  serum.     This  has  been  called  dry  pericarditis.     Under  exceptional  cir- 
cumstances the  red  blood-corpuscles  are  present  so  abundantly  as  to  give  to 
the  scrum  a  reddish  or  brownish  coloration.     This  constitutes  hemorrhagic 
pericarditis.     It  occurs  especially  in  connection  with  tuberculosis  or  cancer 
of  the  pericardium  and  also  as  a  complication  of  scorbutus.     Tuberculous 
pericarditis  may  occur,  although  very  rarely,  without  tuberculous  deposits  in 
any  other  part  of  the  body.     In  rare  instances  the  exudation  is  purulent 
This  may  occur  in  pyaemia  and  in  consequence  of  the  extension  of  a  puru- 
lent inflammation  in  the  neighborhood,  as  in  cases  of  suppurative  pleuritiSf 
hepatic  abscess,  etc.     In  acute  difi*use  pericarditis  the  fibrin  is  deposited  ia 
the  form  of  a  layer  or  a  series  of  layers  on  the  visceral  and  on  the  parietal 
surface  of  the  membrane.     It  is  a  peculiarity  of  this  fibrinous  ^Beudo-meoi- 
brane  that  its  free  surface  has  a  rough,  shaggy  appearance,  due  to  the  pro- 
jection of  a  number  of  filaments  and  villous  processes  {cor  viUosum,  hairy 
heart).     This  peculiar  disposition  is  attributable  to  the  constant  churning 
action  of  the  heart. 

The  quantity  of  liquid  eff'usion  in  different  cases  of  pericarditis  varies 
greatly,  amounting  in  some  cases  to  a  few  ounces  only,  and  in  other  cases  to 
a  pint  or  more.  It  is  usually  of  a  yellowish  color,  and  contains  floccUli  of 
fibrin.  Wandering  cells  or  pus-cells  are  present  in  the  fibrinous  layer  and  in 
the  serum,  also  in  varying  numbers  in  the  tissue  of  the  serous  membrane 
itself.  Whether  these  have  any  other  origin  than  emigration  from  the  blood 
is  still  a  matter  of  dispute. 

If  recovery  take  place,  the  serum  is  absorbed ;  the  fibrin  undergoes  a  mo- 
lecular disintegration,  and  is  absorbed.  At  the  same  time  new  connective 
tissue  in  the  form  of  adhesions  js  developed.  The  process  of  their  forma- 
tion is  the  same  as  in  pleurisy  (p.  25).  The  pericardial  sac  may  be  com- 
pletely obliterated  by  the  firm  adhesion  of  its  two  layers,  or  it  may  be  par- 
tially obliterated.  The  adhesions  may  also  develop  in  the  form  of  threads 
and  bands  stretching  between  the  pericardial  surfaces. 

Purulent  pericarditis  runs  a  less  favorable  course.  Several  pints  of  pus 
may  accumulate  in  the  pericardial  sac.  It  sometimes  happens  that  the  pari- 
etal layer  of  the  pericardium  ulcerates,  and  the  pus  may  even  escape  exter- 
nally by  a  fistulous  opening.  It  is  possible  for  only  small  accumulations  of 
pus  to  be  absorbed. 

The  mu.scular  substance  of  the  heart  suff*ers  more  or  less  in  its  nutrition  in 
all  cases  of  pericarditis.  The  most  frequent  change  is  parenchymatous  and 
fatty  degeneration  of  the  muscular  fibres  situated  Just  beneath  the  pericar- 
dium. The  fibrous  thickening  of  the  visceral  pericardial  layer  which  follows 
pericarditis  is  sometimes  aceom})anied  by  the  growth  of  fibrous  tissue  into 
the  subjacent  muscular  substance,  and  a  consequent  atrophy  of  the  muscular 
fibres  in  this  situation. 

The  most  convenient  mode  of  dividing  acute  diff'use  pericarditis  into  stages 
is  the  same  as  that  adopted  in  pleuritis.     The  first  stage  extends  to  the  time 
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when  liquJ<l  effusion  takes  place  to  an  extent  sufficient  to  be  appreciated  by 
the  phyj«ical  signs.  The  second  stage,  or  the  stage  of  efifusion,  continues 
uDiil  the  liquid  is  absorbed.  The  third  stage  extends  from  the  absorption  of 
the  liquid  to  the  recovery,  and  this  is  generally  the  stage  of  convalescence. 

CusiCAL  History. — The  symptoms  are  almost  invariably  made  up,  to  a 
pnater  or  less  extent,  of  those  arising  from  coexisting  affections  ;  for  in  the 
peat  majority  of  cases  the  disease  is  associated  with  articular  rheumatism, 
Bright's  disease  of  the  kidneys,  or  pleuritis  with  or  without  lobar  pneumo- 
nitis. Under  these  circumstances  it  is  not  always  easy  to  determine  to 
vhat  extent  certain  symptomatic  phenomena  are  due  to  the  cardiac  disease. 
As  a  rule,  the  development  of  the  inflammation  is  attended  with  more  or  less 
pain,  which  in  some  cases  is  acute  and  lancinating,  like  the  pain  in  pleuritis, 
and  increased  by  forced  breathing,  so  that  the  disease  has  not  infrequently 
been  supposed  to  be  inflammation  of  the  pleura.  The  intensity  of  the  pain 
laries  much  in  different  cases ;  it  is  not  always  a  prominent  symptom,  and 
it  is  sometimes  slight  or  even  wanting.  The  pain  may  be  increased  by  acts  of 
deglutition,  by  eructations,  and  it  sometimes  is  analogous  to  that  in  angina 
pectoris.  The  facies  is  that  of  suffering  and  anxiety.  A  dry,  irritable,  sup- 
pressed cough  is  generally  present.  Tenderness  over  the  praecordia  is  more 
or  less  marked,  and  pressure  in  the  epigastrium  upward  in  a  direction  toward 
the  heart  sometimes  occasions  acute  pain.  The  pain  produced  by  a  deep 
aspiration  may  cause  the  patient  to  shorten  this  act,  and  hence,  by  way  of 
compensation,  the  number  of  respirations  per  minute  is  increased.  The  alee 
aasi  may  dilate  in  inspiration.  Patients  sometimes  manifest  suffering  from 
ao  indefinite  sense  of  distress,  without  acute,  localized  pain,  and  in  women 
hjiterical  phenomena  may  be  associated  with  the  development  of  the  disease, 
the  action  of  the  heart  is  increased,  amounting  sometimes  to  palpitation. 
The  pulse  is  more  or  less  accelerated,  quick,  and  vibratory.  Pyrexia  and  its 
concomitants — namely,  anorexia,  debility,  etc. — are  present.  These  are  symp- 
toms belonging  to  the  first  stage. 

The  duration  of  the  first  stage  is  usually  short.  An  appreciable  amount  of 
dnsion  may  take  place  in  a  few  hours,  and  it  is  rarely  delayed  beyond  one  or 
two  days.  The  acuteness  of  the  local  symptoms — namely,  pain  and  soreness 
-then  diminishes,  and  if  the  amount  of  liquid  effused  be  sufficient  to  fill 
or  distend  the  pericardial  sac,  symptoms  are  added  which  proceed  from  the 
pressure  uf  the  liquid  upon  the  heart.  These  symptoms  are — a  sense  of 
•ppression  referable  to  the  pra*cordia ;  a  tendency  to  syncope  on  exertion, 
tluch  leads  the  patient  to  refrain  as  much  as  possible  from  movements  of 
the  body;  feebleness  and  irregularity  of  the  pulse,  with  a  notable  increase  on 
emotional  excitement  or  any  muscular  effort ;  dyspnoea,  sometimes  amounting 
toorthopnoea  if  the  accumulation  of  liquid  be  large  and  rapid;  feebleness  of 
tIcToice  or  even  aphonia  ;  and  dysphagia,  in  some  cases  produced  by  pressure 
«f  the  distended  sac  on  the  recurrent  laryngeal  nerves  and  on  the  oesophagus. 
(^Mosis  and  turgescence  of  the  cervical  veins  are  sometimes  marked,  due 
fwbibly  to  pressure  on  the  auricles  and  the  vena)  cava?.  Venous  pulse  on 
the  Deck  is  sometimes  observed.  Vomiting  is  an  occasional  symptom.  Sin- 
giktts  may  be  produced  by  pressure  on  the  phrenic  or  branches  of  the  pneu- 
»p«ric  nerve.  Some  cases  are  characterized  by  remarkable  disturbance  of 
*ke  nervous  system.  Mental  aberration,  consisting  in  obstinate  taciturnity 
•id  indifference,  alternating  with  paroxysms  of  maniacal  excitement  under 
4e  influence  of  delusions  which  excite  terror,  is  occasionally  observed. 
tWa,  chorea,  and  tetanic  convulsions  have  been  known  to  occur.  These 
7>ptom8  are  likely  to  mask  the  cardiac  disease  and  lead  the  practitioner  to 
Ajjieet  disease  of  the  brain.     Autopsical  examinations  show  that  in  these 
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cases  neither  inflamiDation  nor  any  a|>j)reciuble  lesiun  of  the  ner 
exists,  and  kence  the  phtJnuiiiena  ate  to  be  referred  to  fuDctioiiH] 
of  the  Dervouti  isystein. 

The  severity  of  the  dii^ease,  as  denoted  by  the  symptoms,  corrcsqMwuln  tn 
the  intensity  of  the  inflammation  and  the  amount  of  efFiision,  If  tht- 
niation  he  slight  or  moderate  and  the  ijuantity  of  effused  liquid  fiui.i,,  ^i, 
disease  may  run  its  course  without  any  symptoms  denoting  gravity*  and  \ht 
gymptoms  may  not  even  point  to  the  existence  of  any  aflectiori  within  tli<? 
cuest.  In  other  cases  it  is  one  of  the  roost  distressing  and  formidable  of  dis- 
eases. The  symptoms  due  ti>  compression  of  course  diminish  as  the  licjuid 
is  absorbed.  The  absorptiou  sometimes  goes  on  very  rapidl}',  and  in  ihi^ 
respect  different  cases  present  great  variations.  If,  instead  of  bei*'  '  i 
the  li(|uid  continue  to  accumulate  and  life  be  not  rapidly  destroy  • 
cardial  sac  may  become  greatly  dilated  and  the  afteetion  become  tlir^nic. 
The  rnpidity  and  conrpleteness  of  recovery  after  absorption  will  dep«^ud  on 
the  amount  of  infliuumatory  exudation.  This  may  be  t<»o' abundant  to  k 
absorbed,  and  the  disease  may  end  fatally  after  continuing  for  a  greater  or 
less  period  in  a  chronic  form.  In  eases  which  go  on  favorably  toward  recov- 
ery the  action  of  the  heart  is  feeble  and  easily  excited  during  the  slag*  of 
convalescence. 

Pathological  Character. — Acute  pericarditis  does  not  differ  esscatiAllj 
in  character  from  other  serous  inflammations.     The  siime  series  of  prow^siit* 
which  take  place  in  the  serous  inflammation  considered  in  the  preceding  sec- 
tion ( Plcuritis)  occur  in  this  inflammation^ — namclvT  fibrinous  exudation  ttud 
lif|nid   eHusion,  agglutination   followed  by  permanent   adhesion  of  the  frctf 
gurfaces  of  the  memhrune,  and  sometimes  the  formation  of  pus.     Suf^pun- 
tive  pericarditis,  huwever.  occurs  in  a  much  smaller  proportion  of  ca^es  iliun 
snppurative  pleuritis,  or  empyema.     As  in  eases  of  pleuritis  and  other  servu? 
inflammations,  so  in  different  cases  of  pericarditis,  both  the  actual  and  rt*U* 
live  amount  of  fibrin  and  serum  differ  greatly.     In  s»uue  cases  the  (piantity 
of  fibrin  is  small  and  the  effusion  of  liquid  abundant ;   in  other  cases 
fibrin  is  abundant  with  but  littlt!  li<juid ;  and,  nguiri,  in  other  cases  both  fib 
and  Hrpiid  are  either  abundant  or  small.     Judging  from  the  number  of  m 
whi<di  I  have  seen,  thy  pericarditis- — that  is^  the  presence  of  fibrin  with 
serous  effusion — is  not  extremely  rare. 

CAlLSATifiN. — Acute  pericarditis  may  be  produced  traumntically  by 
fo rating  wounds  of  the  chest  or  contusions*  In  one  of  the  eases  whicl 
have  observed  it  was  produced  by  a  wound  inflicted  by  a  one<tiaed  fc 
Walshe  refers  to  a  case  in  which  the  pericardial  sac  was  perforated  lu  tilt 
juggler's  trick  of  swallowing  a  sword,  and  fatal  pericarditis  was  induced.  In 
the  museum  of  Bellevue  Hospital  is  a  remarkable  specimen  in  which  a  »st 
of  false  teeth  is  contained  within  the  pericardial  sac.  The  teeth  were  fiira]- 
lowed  during  alcoholic  coma,  and.  lodging  in  the  lower  part  of  the  (esophagus^ 
produced  ulceration  through  tliis  tube  and  into  the  pericardium,  ^^ving  rise  to 
fatal  pericarditis. 

Exclusive  of  its  traumatic  origin,  the  disease  is  almost  always  secondaryT 
and  it  is  developed  in  the  course  of  acute  articular  rheumatism  oftener  tlian 
in  connection  with  any  other  affection.  Occurring  in  the  course  of  rheuma- 
tism, it  is  distinguished  as  rheumatic  pericarditis.  It  would  appear,  from 
statistical  dota,  to  occur  in  cases  of  acute  rheumatism  in  a  proportion  of 
about  1  to  6.  Sibson,  out  of  320  recorded  hospital  cases  under  his  a 
found  evidence  of  pericarditis  in  63.*     Without  having  noted  sufiicieut 
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for  analysis,  I  am  sure  that  this  proportion  is  considerably  higher  than  in  my 
experience.  The  comparative  infrequency  of  this  complication  in  the  cases 
which  hare  come  under  my  observation  I  am  disposed  to  attribute  to  the 
prompt  and  efficient  employment  of  the  alkaline  treatment  which  for  many 
Tears  has  been  in  vogue  in  this  country.  Generally,  the  development  is  in 
the  early  part  of  rheumatism,  after  a  greater  or  less  number  of  the  joints 
have  been  affected,  but  occasionally  the  pericarditis  precedes  the  articular 
ifection.  When  it  follows  the  affection  of  the  joints,  it  is  not  due.  as  was 
formerly  supposed,  to  a  metastasis  of  the  articular  affection,  but  it  proceeds 
from  the  same  morbid  condition  which  underlies  the  latter.  Rheumatic  peri- 
carditis is  generally  associated  with  endocarditis.  The  latter  existed  in  54 
of  the  63  cases  analyzed  by  Sibson. 

Next  in  frequency  to  its  development  in  the  course  of  rheumatism,  it 
occurs  in  connection  with  either  acute  or  chronic  disease  of  the  kidneys.  It 
is  not  very  infrequent  in  cases  of  chronic  Bright's  disease ;  but  it  is  a  rare 
concomitant  of  the  renal  affection  which  follows  scarlatina  and  in  other  cases 
of  acute  diffuse  nephritis.  It  occurs  most  frequently  with  the  small  kidney 
of  chronic  Bright's  disease.  Sibson's  statistics  show  that  it  occurs  in  as 
nany  as  8  or  9  per  cent,  of  all  fatal  cases  of  Bright's  disease. 

Pyaniia,  scorbutus,  the  continued  and  eruptive  fevers,  erysipelas,  and 
hdluenxa  are  other  affections  in  connection  with  which  this  disease  has  been 
obserred  to  occur.  It  is  a  not  very  infrequent  concomitant  of  pleuritis  and 
of  pneumonitis,  affecting  either  the  right  or  left  lung — oftener  the  latter. 
Pericarditis  may  be  secondary  to  peritonitis  and  to  inflammation  in  the  medi- 
astinum. [It  is  believed  by  most  modern  pathologists  to  be  always  due  to 
the  direct  action  of  micro-organisms.  Like  pleurisy,  however,  it  may  be 
emsed  by  more  than  one  organism.  For  example,  in  pericarditis  secondary 
to  pneumonia  the  pnemococcus  has  been  found  in  the  products  of  pericardial 
iilunmation,  while  in  other  cases  streptococci  and  staphylococci  have  been 
the  only  organisms  detected. — H.] 

I  have  met  with  a  few  cases  in  which  a  careful  examination  failed  to  dis- 
eoT»  any  pre-existing  or  coexisting  disease,  nor  was  any  other  affection 
developed  so  long  as  the  patients  remained  under  observation,  the  periods 
extending  only  to  the  time  when  they  had  recovered  sufficiently  to  leave  the 
hospital.  The  extreme  infrequency  of  such  cases  renders  it  extremely  prob- 
able that  whenever  pericarditis  exists  some  one  of  the  affections  just  named 
fill  be  found  associated  with  it. 

D1AOXO8I8. — The  events  belonging  to  the  clinical  history  of  acute  peri- 

euditis  are  not  sufficiently  diagnostic  for  the  disease  to  be  discriminated,  by 

the  symptoms  alone,  from  pleuritis,  pneumonitis,  or  pleurodynia.     Its  coex- 

iitence  with  the  two  former  of  these  affections  could  not  be  ascertained,  and 

ill  existence  would  surely  be  overlooked  in  the  cases  in  which  the  symptoms 

are  hot  little  marked.     The  diagnosis  must  rest  on  physical  signs.     The  pres- 

«e  of  inflammatory  exudation  gives  rise  to  an  adventitious  sound  or  mur- 

nrctased  by  the  rubbing  together  of  the  pericardial  surfaces  in  the  move- 

aeots  of  the  heart.     This  sign  is  proof  of  the  existence  of  pericarditis,  and, 

n the  exudation  takes  place  usually  within  a  few  hours  after  the  beginning 

(/ioilammation,  the  sign  becomes  available  for  diagnosis  at  an  early  period 

d  the  disease.     The  sign  is  called  the  pmcardial  or  cardiac-friction  murvwr^ 

or  sometimes,  in  contradistinction  from  the  murmur  produced  by  blood-cur- 

vmtB  within  the  heart,  an  exocardial  murmur. 

The  friction  murmur  is  to  be  distinguished  from  the  murmur  produced 
rxthin  the  heart,  called  endocardial  or  helloxcs  mvrmvr,  by  attention  to  the 
^Hoiring  points :  It  is  double ;  that  is,  consisting  of  two  adventitious  sounds 
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for  each  beat  of  the  heart,  one  produced  by  the  systolic  and  the  other  by 
diastolic  cardiac  movements.  The  character  of  the  murmur  denotes  frictif 
that  is,  it  is  rubbing,  grazing,  or  grating,  and  at  a  later  period  in  the  dis<>a 
it  may  be  creaking,  like  the  sound  of  new  leather.  It  is  limited  to  the  pn 
cordia,  not  propagated  beyond  the  borders  of  the  heart,  and  it  may  be  limiu 
to  a  portion  of  the  praecordial  space.  As  regards  it«  intensity,  it  differs  mnc 
in  different  cases,  and  it  may  vary  in  the  same  case  during  an  examination,  tt 
variations  being  dependent  on  the  force  of  the  heart's  action.  It  has  not  tfc 
same  fixed  connection  with  the  normal  heart-sounds  as  have  the  endocardia 
murmurs ;  in  other  words,  it  does  not  observe  the  same  regularity  in  rhythi 
as  the  latter.  This  is  a  striking  point  of  distinction.  It  is  intensified,  an 
sometimes  changed  in  character,  by  firm  pressure  with  the  stethoscope.  I 
connection  with  a  rough  friction  murmur,  fremitus  is  sometimes  felt  by  tt 
hand  applied  to  the  praecordia. 

A  friction  murmur,  if  ever  wanting  in  the  first  stage  of  pericarditis, 
present  so  generally  that  we  arc  warranted  in  basing  an  exclusion  of  tl 
disease  on  its  absence,  provided  sufficient  time  have  elapsed  for  inflammatoi 
exudation,  and  limiting  the  question  of  diagnosis  to  the  first  stage.  Tl 
murmur  is  almost  pathognomonic  taken  in  connection  with  the  sympton 
and  history ;  yet  there  is  one  source  of  fallacy — namely,  the  production  i 
an  intrapleural  friction  murmur  by  the  movements  of  the  heart  in  eases  i 
pleuritis.  A  friction  murmur  accompanying  the  systolic  and  diastolic  mo^ 
ments  of  the  heart,  continuing  while  the  patient's  breathing  is  voluntari 
suspended,  may  be  thus  produced  irrespective  of  pericarditis.  I  have  a 
with  several  examples,  the  absence  of  pericarditis,  notwithstanding  a  w< 
marked  murmur  with  cardiac  rhythm,  having  been  determined  by  examii 
tion  after  death.  This  is  called  a  cardiac-pfeural friction  murmur^  and  1 
been  already  alluded  to  under  the  head  of  Diagnosis  of  Acute  Pleuritis. 
is  to  be  suspected,  if  pleuritis  be  known  to  exist  with  or  without  pneumonii 
when  the  murmur  is  limited  to  the  border  of  the  heart,  the  intensity  of  i 
murmur  varying  much  more  than  the  ordinary  cardiac  murmur  during  t 
periods  of  examination,  it  being  heard  in  some  cases  only  at  the  end 
inspiration,  and  generally  being  affected  more  or  less  by  the  respir&to 
movements. 

In  the  second  stage  the  occurrence  of  liquid  effusion  and  its  amount  a: 
determined  by  percussion.  Abnormal  dulness  or  flatness  exists  over  a 
increased  area  in  the  praecordial  region.  The  pericardial  sac,  if  filled  wit 
liquid,  forms  a  pyriform  tumor,  the  boundaries  of  whicli  are  readily  define 
by  percussion.  The  base  is  situated  below  the  level  of  the  apex-beat  i 
health ;  the  left  border  extends  beyond  the  left  nipple  to  a  greater  or  lei 
extent,  and  the  right  border  between  the  right  margin  of  the  sternum  an 
the  right  nipple ;  the  apex  is  near  the  sternal  notch.  The  situation,  sis 
and  shape  of  the  area  of  dulness  or  flatness  point  to  pericardial  effusioi 
If  the  pericardial  sac  be  partially  filled  with  liquid,  the  area  of  dulness  " 
the  praecordia  is  abnormally  widened  at  and  below  the  apex  of  the  heart,  tl 
widening  extending  more  or  less  upward  in  proportion  to  the  quantity  € 
effusion.  Vocal  resonance  is  diminished  or  absent  within  the  area  of  dulne 
or  flatness,  and  also  vocal  fremitus.  If  the  sac  be  distended  with  liquid,  tl 
praecordia  may  be  abnormally  prominent  and  the  intercostal  depressions  ab^ 
ished,  as  in  pleuritis,  within  this  region.  Mensuration  will  show  the  inerea» 
size  of  the  pra>cordia.  The  extent  of  dulness  or  flatness  at  different  perio 
of  the  disease  will  vshow.  on  the  one  hand,  progressive  increase,  or,  on  t 
other  hand,  diminution  of  the  quantity  of  li(iuid,  and  at  length  it«  compk 
removal.    Dr.  J.  M.  Kotch  has  called  attention  to  the  fact  that  the  pericard: 
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uC  when  filled,  gives  rise  to  flatness  on  percussion  in  the  fiflh  intercostal 
space  on  the  right  side — a  fact  which  I  have  clinically  verified. 

The  friction  murmur  either  diminishes  or  disappears  after  considerahle 
effttsion  of  liquid  has  taken  place.  Not  infrequently  it  continues,  although 
the  pericardial  sac  may  be  filled  with  liquid  and  even  much  dilated.  Under 
these  circumstances  it  is  sometimes  heard  when  the  patient  is  raised  to  the 
8(ting  posture,  and  it  may  disappear  when  the  patient  lies  on  the  back.  If 
'^  b>re  disappeared  or  been  diminished  during  the  stage  of  efiusion,  it  returns 
with  increased  intensity  after  the  absorption  of  the  liquid,  and  it  then  persists 
until  agglutination  of  the  pericardial  surfaces  takes  place.  Occasionally  it 
fontinues  during  convalescence  and  after  apparent  recovery. 

The  apex -beat  of  the  heart  is  weakened  and  may  be  suppressed  by  the  pres- 
ence of  liquid.  If  the  accumulation  of  liquid  be  considerable,  the  situation 
of  the  beat  is  altered.  It  is  raised  to  the  fourth  intercostal  space,  and  carried 
to  the  left  as  far  as,  or  even  beyond,  the  line  of  the  nipple.  The  sounds  of 
the  heart  are  rendered  feeble  and  distant  by  the  presence  of  liquid,  especially 
the  fir^  sound,  and  this  becomes  short  and  valvular  like  the  second  sound. 

By  means  of  these  signs  the  diagnosis  of  pericarditis  is  generally  made 
without  difficulty.  Bearing  in  mind  the  frequency  of  its  occurrence  in  artic- 
ilir  rheumatism,  daily  examinations  of  the  chest  in  cases  of  that  disease  with 
reference  to  this  complication  should  not  be  omitted.  The  fact  that  it  occurs 
incases  of  Bright's  disease  should  also  be  borne  in  mind  ;  in  fact,  it  is  a  good 
rule,  in  examining  a  patient  with  any  disease,  not  to  omit  an  exploration  of 
the  prsecordia.  Developed  in  connection  with  pleuritis  or  pneumonitis,  it 
naj  be  overlooked,  and  the  diagnosis  involves  more  difficulty  than  when  it 
occurs  in  other  pathological  connections.  The  determination  of  pericardial 
effusion,  if  a  large  effusion  also  exist  in  the  left  pleural  sac,  is  not  always  easy, 
and  the  chief  reliance  in  such  a  case  must  be  on  the  presence  of  a  friction 
■urmur,  which  is  produced,  not  without,  but  within,  the  pericardial  sac. 
[Eren  when  large  pericardial  effusion  is  uncomplicated  with  pleural  effusion 
Its  diagnosis  is  by  no  means  easy.  It  is  very  apt  to  be  mistaken  for  an 
lecumulation  of  fluid  in  the  pleural  sac.  Dr.  Fagge  states  that  ^'  all  the 
examples  of  very  large  pericardial  effusion  which  have  occurred  at  Guy's 
Hospital  have  been  set  down  to  pleurisy." — H.]  I  have  reported  a  case  in 
fhieh  the  heart  was  enveloped  in  either  a  carcinomatous  or  sarcomatous 
growth,  completely  filling  and  distending  the  pericardial  sac  without  altering 
its  form.^  In  this  unique  case  the  signs  were  those  of  pericardial  effusion, 
sod  this  was  the  diagnosis.  It  is  difficult  to  see  how  pericardial  effusion 
cwild  be  excluded  in  such  a  case-,  except  by  means  of  an  exploratory  punc- 
tue,  which  might  have  been  resorted  to  without  harm. 

In  a  case  under  my  observation  the  pericardium  became  agglutinated  over 
the  left  half  of  the  heart,  and  the  right  half  of  the  sac  was  filled  with  effused 
BqBii  Such  a  case,  if  not  observed  from  the  beginning,  offers  a  puzzling 
liobleiD  in  diagnosis. 

The  occurrence  of  delirium,  coma,  etc.  in  some  cases  of  pericarditis  masks 
tbe  symptoms  pointing  to  the  latter.  An  examination  for  the  signs  of  peri- 
onfitis  should  not  be  omitted  in  cases  presenting  notable  disturbance  of  the 
lerrous  system. 

hooNOSis. — Acute  pericarditis  is  in  some  cases  a  very  dangerous  disease, 
Wt  in  other  cases  comparatively  mild.  The  gravity  depends  much  on  the 
iwenaiy  of  the  inflammation,  the  amount  of  inflammatory  exudation,  and 
■ore  especially  the  quantity  of  liquid  effusion,  together  with  the  rapidity  with 
wUchit  takes  place.  A  large  quantity  of  liquid,  rapidly  effused,  may  lead 
*  Vide  TreatiM  on  Diseafies  of  the  lleartj  2d  ed. 
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quickly  to  a  fatal  tcruiination.  Death  in  such  cases  is  ctiusetl  hj  jmmlysii 
nf  tbe  heart  from  compression,  and  aims  have  occurred  in  wbicn  lift*  wa> 
duBtroyed  in  this  way  after  the  lapse  of  a  few  hours  only  from  the  tiint*  of  liic 
attack.  Generally,  however,  the  duration  of  the  dii^cnse  in  fatal  cas<*8  in  frm 
ono  to  two  weeks,  and  death  takes  place  hy  alow  aslhcma.  In  surh  ciisi**  ilip 
irnniedialc  cause  of  death  is  either  the  proKingi'd  compression  of  t lie  heart  by 
lif|uid*  or  wcakenini^r  of  the  heart's  action  a^  a  direct  effect  uf  the  inflanini«tii  u 
on  the  njuscular  (ibrcB,  or  both  causes  conibiDcd.  Sudden  death  hy  j^vih'jn 
is  liable  to  be  pruduced  by  muscular  exertioUt  e^pecially  if  there  be  much  Jiq- 
uid  effu!*inn.  A  patient  under  my  ohservation^  affected  with  mild  pericartiitjjs 
died  instantly  on  getting  out  of  bed  to  go  to  stooL 

The  fatality  in  eases  of  acute  pericarditis  is  often  due,  not  so  much  to 
the  disease  j>er  se,  as  to  coexisting  affections.  In  fact,  exclusive  of  the  acci- 
dents  just  referred  to,  the  disease  tends  to  recovery.  The  danger  varies  greatlj 
witli  its  different  pathological  connections.  Rheumatic  pericarditis,  not  ni^m- 
ciated  with  pleuritis  or  pneumonitis,  is  rarely  fatal.  On  the  other  hand^peri- 
ciirditls  developed  in  the  course  of  Bright's  disease  proves  fatal  in  averykrj.»t 
proportion  of  cases.  This  difference  is  explained  by  the  ability  of  the  symm 
to  sustain  any  important  intercurrent  affection  being  widely  different  in  thenj 
two  diseases,  Cases  in  which  the  pericarditis  occurs  as  a  co m pi icutitm  of 
pleuritis  or  pneumonitis  show  a  large  fatality.  Traumatic  eases  generally ^tjti 
in  recovery,  provided  the  heart  be  not  injured.  ( Occurring  as  an  idiopflthk 
affection  and  uncomplicated,  the  prognosis  is  favorable. 

If  the  ilisease  do  not  prove  fatal  during  its  acute  course,  it  either  ends  id 
recovery  or  it  becomes  chronic-     Chronic  pericarditis  will  claim  scpnratr  rui\- 
sideration.     In  tbe  cases  which  end  in  recovery  the  u.sual  result  i 
by  the  intervention  of  newly-formed  tissue,  rd*  the  pericardial  sum 
the  whole  or  the  greater  part  of  the  urgtiu.    In  a  small  proportion  of  ease*  inc 
adhesion  is  limited  to  a  few  small  spaces.    Occasionally,  patches  of  fihrouti  li*" 
sue»  without  adhesion  of  the  two  surfaces,  are  the  only  permanent  effect*  «^^ 
the  diaease.      It  is  doubtful  if  complete  absorption  of  the  inflammatory  c^**' 
dation  ever  takes  place,  followed  by  no  adventitious  tissue  and  leaving  '**^ 
traoo  of  the  disease.  ^h 

Trkatment. — The  widely  different  circumstances  under  which  acute  pe*^^ 
cardititt  occurs  mu,<!it  of  course  be  taken  into  account  in  the  treatment.     X^^ 
question  as  to  the  propriety  of  bloodletting  and  other  measures  heretofp**]^ 
distinguished  as  antiphlogistic  can  only  b*:^  entertained  in  the  first   stage  t*^ 
the  disease  and  when  it  is  idiopathic  or  traumatic  or  connected  with  rhc>*' ^ 
matism.     These  measures  are  undrtul>reJly  inappropriate  when  it  is  devdopC*-"^ 
in  the  progress  of  Bright's  disease  ur  when   it  is  secondary  tu  pleuritis  o*^ 
pneumonitis.     In  general  terms,  the  propriety  of  these  measures  admits  of 
eonsideration   only  when  the  pericarditis  is  either  prijiary,  or  secondary  f^ 
affections  which  do  not  in  themselves  impair  considerably  the  ability  of  tli^^ 
system  to  sustain  an  additional  disease.     Wlien  not  associated  with  other  di^^ 
eases  which  are  in  themselves  dangerous,  it  is  to  be  borne  in  mind  that  petfM 
carditis  tends  to  recovery.  ^^H 

In  the  cases  to  which  bloodletting  must  be  limited  the  general  principl^P 
which  are  to  govern  its  employment  are  the  same  as  in  other  acute  inflani- 
mntions.  These  principles  have  been  considered.*  Some  importance,  perhapa^ 
behmgs  to  this  consideration — namely,  hy  diminishing  the  mass  of  blood  th^ 
heart  is  less  excited  and  its  labor  diminished.  On  the  other  hand,  it  is  to  b^ 
considered  that  the  danger  incident  to  the  disease  is  mainly  from  jmralysis  nf 
the  heart  or  impairment  of  its  musctihir  power.  Giving  due  weight  to  the?*e 
considerations,  bloodlcttitiL^  should   he  employed   with  great  cireiimhpeeiinri- 

'  Vide  J).  33  ti  eeq. 
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even  in  the  few  cases  in  which  the  symptoms  relating  to  the  circulation,  in 
the  first  stage  of  the  disease,  may  appear  to  indicate  it.  It  is  never  indicated 
^er  considerable  effusion  has  taken  place.  [The  safest  and  perhaps  the 
most  effective  method  of  depletion  is  by  leeches,  of  which  from  six  to  twelve 
or  more  may  be  applied  to  the  praecordial  region. — H.] 

Depletion  by  means  of  saline  purgatives  is  indicated,  in  the  first  stage,  by  the 
game  symptoms  as  in  other  acute  inflammations.  This  remark  is  alike  applic- 
gble  to  nauseant  and  other  sedatives.  These  should  be  limited  to  the  first 
gtage.  They  might  prove  pernicious  if  continued  after  effusion  has  occurred, 
tnd  hence  the  great  importance  of  determining  the  presence  of  liquid  and 
its  amoant  by  physical  signs. 

Shall  the  system  be  brought  under  the  influence  of  mercury  in  the  first 
itage?  This  is  a  question  which  different  writers  and  practitioners  have 
loswered  differently,  some  advocating  rapid  mercurialization  as  highly  import- 
iDt;  others  regarding  it  as  needless  and  hurtful.  In  the  cases  in  which  mer- 
cury is  by  some  considered  important,  and  by  many  admissible,  my  experience 
leads  me  to  be  satisfied  to  forego  its  use. 

Opium  is  of  great  value  in  this  as  in  other  acute  inflammations.  It  is 
indicated  by  pain  and  constitutional  disturbance,  and  is  to  be  employed  suf- 
fieieotly  to  relieve  the  general  and  local  symptoms!  The  form  of  opiate  and 
the  mode  of  administration  are  to  be  determined  by  the  circumstances  in 
iodiridual  cases. 

Locally,  mild  revulsive  and  soothing  applications  are  useful  in  the  first 
gtage.  Sinapisms,  a  poultice,  the  water-dressing,  or  the  spongio-piline  satu- 
rated with  a  warm  anodyne  infusion  may  be  employed.  Blisters  in  this 
stage  should  not  be  employed.  Aside  from  their  interference  with  the  i&Wy 
physical  explorations,  which  are  vastly  important,  they  do  more  harm  by 
adding  to  the  pain  and  constitutional  disturbance  than  good  by  way  of  revul- 
•  lion.  By  German  writers  cold  applied  to  the  prsccordia,  as  in  the  treatment 
»f  acute  pleuritis  and  pneumonitis,  is  said  to  be  useful.  The  evidence  of  its 
usefulness  is  the  relief  of  pain,  together  with  diminished  frequency  of  the 
beart's  action. 

The  indications  in  the  second  stage  relate,  ^rs^,  to  the  liquid  effusion.  If 
the  amount  of  effusion  be  sufficient  to  .enfeeble  the  heart  by  compression,  it 
is  highly  important  to  effect  the  removal  of  the  liquid  as  speedily  as  possible. 
For  this  end  the  praecordia  may  be  painted  daily  with  the  tincture  of  iodine, 
or  small  blisters  may  be  applied,  removing  them  as  soon  as  vesication  begins, 
and  allowing  the  blistered  surface  to  dry  up  rapidly.  Hydragogue  cathartics 
aad  diuretics  may  be  employed,  as  in  pleuritis,  taking  care  not  to  carry  these 
■easurea  so  far  as  to  depress  the  vital  powers  and  weaken  the  heart's  action. 
Hiis  caution  is  of  great  importance,  and  it  suggests  a  second  indication  which 
Bay  he  present  in  the  second  stage — namely,  to  strengthen  the  heart's  action 
wd  support  the  powers  of  life  by  the  timely  and  judicious  use  of  alcoholics, 
tooies,  and  nourishment.  Keeping  in  view  the  fact  that  the  disease,  if  it 
end  fatally,  destroys  life  by  affecting  directly  the  heart's  action,  the  measures 
just  named  are  indicated  with  an  urgency  proportionate  to  the  degree  of  fee- 
Ueness  of  the  circulation.  All  measures  which  tend  directly  or  indirectly  to 
teaken  the  circulation  or  depress  the  vital  powers  are  contraindicated  in  the 
i«ond  stage.  The  liability  to  fatal  syncope  on  exertion  is  to  be  borne  in 
Mod,  and  quietude  should  be  rigidly  enjoined.  Feebleness  and  irregularity 
•fthe  pulse  in  the  second  (and  sometimes  in  the  first)  stage  constitute  an 
iidication  for  digitalis,  which,  however,  should  not  be  given  sufficiently  to 
Ward  undulj  the  heart's  action. 

Dnring  the  stage  of  convalescence  precautions  against  undue  excitement 
of  the  action  of  the  heart  by  exercise,  mental  emotions,  over-repletion  of  the 
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stoinacb,  etc.  are  more  important   tlian   during  recovery  fnmi   most 
acute  inflaioDiations,      At  the  same  time,  convalescerjce  will  he  cipdito 
»nd  complete  recovery  secured  by  a  nutritious  diet,  tonic  retneilies,  gt*ntj|l 
gestation  out  of  doors,  aud   other  hygienic   measures  to  promote  spcdjl 
recuperation. 

In  ihe  treatment  of  peric-arditi»  developed  in  the  course  of  cither  Thftitn* 
tism  or  renal  di&sea^e  it  may  be  importiint  lo  take  into  account  thr  T 

presence  in  the  blond  of  a  morbid  material  upon  which  the  pericar'^ 
mation  dc»pendaj.     The  indication  derived  from  this  view  uf  the  cuu^jiniu i^ 
in  ^'eneral  terms,  to  remove,  if  possible,  the  continued  operation  of  the  caqs*] 
by  measures  addressed  to  the  morbid  condition*  of  the  bli>tMl  bdontnng  to  I 
thi>i*e  affections.     Tliis  part  of  the  treatment,  however,  will  be  mv>re  apjrirrvj 
priately  considered  hereafter  in  connection  with  rheumatism  and  renal  dij^ 
<ja8e.     The  importance  of  measurL***  t^j  prevent  the  development  of  j*eric»r-' 
ditis  in  the  course  of  these  diseases  will  al»o  be  then  cont^idered. 

If  the  disease  end  in  recovery  without  becoming  chronic,  adhesion  of  ilii] 
pericardial  surfaces  to  a  greater  or  less  extent  may  be  expected  to  take  pUrt*l 
This  result  was  formerly  supposed  to  lead  to  progressive  enlargement  of  liiftl 
hearty  and  therefore  pericarditis  was  regarded  as  a  highly  serious  disease  wvtli| 
reference  to  its  remote  effects.     This  is  an  error  which  arose  from  impulingt 
pericardial  adhesions  the  consequences  of  the  valvular  lesions  wliich  o!lencocl 
ist-      h  may  be  doubted  if  adhesions  alune  tend  to  produce  enlargement,  an^ 
there  is  retison  to  believe  that  if  not  associat**d  with  valvular  lesions  ihejf  ma|j 
give  rise  to  little  inconvenience.     The  pericardial  surfaces  are  not  infTCijUtftill| 
ftmnd,  in  autopsical  examinations,  universally  adherent  as  a  result  of  ancii!! 
pericarditis^  without  any   other  evidence  of  cardiac  disease,  when  no  .sytujl 
timjs  referable  to  the  lieart  had  existed  during  life,     l/niversal  adhesions  m«( 
be  diagnosticated  by  finding  the  apex  of  the  heart  immovable  when  the  \mA 
is  placed  in  different  positions;  by  a  visible  retraction  of  the  chcst-wall  ai| 
epigastrium  synchronously  with  the  ventricular  systole;  and  by  the  suj 
fieial  cardiac  space  remaining  unchanged  by  a  deep  inspiration.     These  phj 
ioal  signs  denote  adhesions  not  only  of  the  visceral  and  parietal  surfaces  ( 
the  pericardium^  but  of  the  external  suriace  to  the  adjacent  lung  and 
parietes  of  the  chest.     If  the  latter  adhesions  have  not  taken  place,  the  dt 
for  a  diagnosis  are  wanting. 


Ohronic  Pericarditis. 

Chronic  pericarditis  may  be  subacute  frrjm  the  beginning,  or  it  may  foil 
the  acute  F«»rm  of  the  disease.     If  acute  pericurditls  do  not  end  in  cool 
lescence  after  the  lapse  of  from  two  to  three  weeks^  it  becomes  a  chroii 
affection.     As  regards  anatomical  characters,  cases  differ.     In  some  castiti  of 
chronic  pericarditis  there  is  no  liquid  effusion,  but  the  pericardial  surfaces  \ 
agglutinated  by  several  layers  of  fibrinous  exudation,  which  collectively 
be  half  an  inch  or  more  in  thickness.     Under  these  circumstances  ih©  exud 
tion  is  not  absorbed,  a  low  grade  of  inflammation  continues^  and  the  dis 
often  ends  futuUy  after  a  variable  duratitm. 

In  other  cases  liquid  effusion  remains  and  progressively  accuinulat^a; 
pericardial  sac  becomes  more  or  less  dilated,  and  it  is  .^^ometime^  6u  mil 
enlarged  as  to  depress  the  diaphragm  and  oerupy  the  greater  part  of 
thoracic  space.  In  a  ca.-^e  reported  by  Dr.  T.  P.  Satterthwaite  the  lir|ij 
removed  after  death  amounle«l  to  eight  (>ounds  and  IV>ur  ounces^  In  a  ei 
reported  by  the  late  Dr.  Swett  the  quantity  of  litjuid  was  at  least  a  galllj 
*  Richmufid  and  Louisvilfc  Mrd,  Journal,  April,  1872. 
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^y^  chronic  pericarditis  without  liquid  effusion  pain  is  rarely  prominent, 
im^g  gymptoms  are  those  dependent  on  feebleness  of  the  circulation  due  to 
{be  impaired  muscular  power  of  the  heart,  and  on  constitutional  irritation. 
\f^  Oie  cases  in  which  large  effusion  exists  the  heart  is  weakened  by  conipres- 
g\on,  »n<^  ^h®  patient  suffers  from  dyspnoea  caused  by  interference  with  the 
leapvratory  function.     The  dyspnoea  may  amount  to  orthopnoea  if  the  accu- 
inaUtion  of  liquid  be  large.     Pain  under  these  circumstances  is  rarely  a  prom- 
inent symptom.     The  symptoms  mentioned  as  due  to  the  pressure  of  the  peri- 
cardial sac  filled  with  liquid  in  the  second  stage  of  acute  pericarditis  may  be 
rtill  more  marked  when  the  sac  is  dilated  by  effusion  in  the  chronic  form  of 
the  disease.     These  symptoms  are — aphonia,  from  pressure  on  the  recurrent 
larpgeal  nerves ;  dysphagia,  from  pressure  on  the  oesophagus  ;  cyanosis  and 
tabescence  of  the  cervical  veins,  from  pressure  on  the  venae  cavse  and  the 
yielding  walls  of  the  auricles ;  and  singultus,  from  pressure  on  the  phrenic 
Dene  or  branches  of  the  par  vagum. 

Chronic  pericarditis  with  effusion  is  not  to  be  confounded  with  pericardial 
dropsy  (hydro-pericardium).  The  latter  occurs  in  connection  with  general 
dropsy,  and  the  accumulation  of  serum  is  rarely,  if  ever,  sujfficient  to  dilate 
the  sac.  In  chronic  as  in  acute  pericarditis  the  liquid  is  generally  sero- 
fibrinous. In  rare  instances  it  is  purulent  (pyo-pericardium).  The  effused 
eeram  is  sometimes  colored  with  blood.  This  variety  of  pericarditis,  called 
hemorrhagic,  does  not  claim  separate  consideration.  The  term  haemo-peri- 
ordium  denotes  the  presence  of  blood  either  with  or  without  pericarditis. 
Without  pericarditis  it  may  be  a  consequence  of  wounds  which  penetrate  the 
pericardial  sac,  and  of  the  rupture  of  either  the  heart  or  an  aneurism.  In 
DOst,  if  not  all,  cases  of  so-called  hemorrhagic  pericarditis  the  liquid  is 
bloody  serum.  This  occurs  especially  in  pericarditis  associated  with  pur- 
pora  hsemorrhagica  and  scorbutus. 

The  DIAGNOSIS,  if  liquid  effusion  be  not  present,  must  often  be  inferential, 
being  based  mainly  on  the  knowledge  of  the  existence  of  antecedent  acute 
pericarditis.     Creaking  friction  murmur  exists  in  some  cases,  notwithstand- 
ing the  agglutination  of  the  pericardial  surfaces.     If  friction  murmur  be  not 
present  and  acute  pericarditis  be  not  known  to  have  existed,  a  positive  diag- 
nosis is  extremely  difficult,  if  not  impossible.     The  heart  is  found  to  be  more 
or  Jess  enlarged,  but  there  are  no  means  of  determining  that  the  enlargement 
proceeds  from  a  deposit  of  fibrin.     If  liquid  effusion  be  present  the  phys- 
ical signs  render  the  diagnosis  easy  and  positive.     Flatness  on  percussion 
exists  on  the  anterior  surface  of  the  chest,  extending  on  either  side  of  the 
rt-ernum  toward  the  axillary  region  in  proportion  as  the  pericardial  sac  is 
Elated.     Obliteration  of  the  intercostal  depressions,  and  even  bulging,  may 
l>e   observed.     In  a  young  subject  there  may  be  notable  projection  of  the 
praecordia.     Fluctuation  in  the  intercostal  spaces  is  sometimes  felt.     Later- 
^llj,  beyond  the  limit  of  the  flatness  on  each  side,  resonance  on  percussion 
Udthe  respiratory  murmur  show  the  presence  of  lung.    The  heart's  impulse 
i»  sappressed,  but  a  shock  communicated  by  the  action  of  the  heart  may  be 
^elt    A  friction  murmur  is  sometimes  heard,  even  when  the  quantity  of 
effused  liquid  is  very  large.     The  sounds  of  the  heart  are  feeble,  the  first 
Bound  being  distant,  more  weakened  than  the  second,  and  short  and  valvular 
tike  the  second  sound.     These  signs  render  the  diagnosis  sufficiently  clear. 
The  PROGNOSIS  in  cases  of  chronic  pericarditis  is  always  extremely  unfa- 
Tonble.     The  disease  ends  fatally  after  a  duration  varying  much  in  different 
am. 

The  indications  for  tkeatment  are  to  improve  the  tone  of  the  system  and 
iiDpart  vigor  to  the  heart  by  tonic  remedies,  together  with  nutritious  diet  and 
other  hygienic  measures.     The  propriety  of  much  counter-irritation  is  doubt- 
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fill.  Everything  which  tends,  directly  or  indirectly,  to  weaken  the  heart  ht 
the  vital  powerii  is  to  be  avoided.  In  this  point  of  view  mercurinliKntloti  is 
olxjectirviiablc.  If  there  be  much  liquid  effusion,  diuretic  remedies  and  stjuH 
blisters  nmy  be  tried.  Hydraprogne  cathartics  in  these  ca*m?€»  if  the  jmtirnt 
be  feeble,  are  to  be  employed  with  great  eircumftpeetiun.  In  a  ease  tinder  my 
iib^ervation  elateriuni,  given  in  Bmall  doses  and  producing  but  a  moderjiio 
effect,  appeared  to  hasten  the  fatal  tennination.  Iodine  may  be  employed 
a.s  a  eorbefacient,  externally  and  internally. 

The  question  as  to  the  propriety  of  paracentesis  relates  chiefly  to  ca§e«  of 
chronic  pericarditis,  In.stances,  however,  n>ay  occur  in  which,  owing  to  a 
rapid  and  large  effusion  tif  litjuid^  this  question  may  arise  in  connection  with 
the  acute  disease.  If  life  be  in  imniediate  danger  from  the  quantity  of 
liquid,  whether  the  inflammation  be  acute  or  not,  there  can  be  no  room  for 
doubt  concerning  the  propriety  of  withdrawing  the  liquid  by  a«?piration ;  bat 
thi.s  question  ii*  not  restricted  to  the  cases  in  which  it  i*  indicated  to  avert 
impending  death.  May  not  the  rules  of  practice  now  generally  accepted  inj 
csiAe^  of  pteuritia  with  effusion  and  empyema  be  applied  tn  similar  conditiun 
in  cases  of  pericarditis?  From  a  ratioi>al  standpoint  the  answer  is  atfirma-^ 
tive.  Following  these  rules,  if  a  large  accumulation  of  liquid  remain  undi- 
minished by  other  measures  of  treatment  continued  for  a  reasonable  peric 
aspiration  should  be  employed,  and  the  latter  is  always  indicated  in  auppur 
tive  periearditi.'^. 

Asi  preliminary  to  the  operation  there  is  apparently  no  objection  to  aa 
explorator}^  puncture  in  order  to  demonstrate  the  presence  of  liquid  and 
ascertain  its  chiiracter.  No  harm  can  arise  from  the  puncture  with  a  needli 
atiEichtHl  to  a  hypodermic  syringe.  Even  should  the  heart  be  punctured 
therewith,  u'»  serious  consequences  would  follow.  A  needle,  however,  should 
not  be  used  in  aspiration,  except  for  the  objects  just  stated.  A  amall-siced 
trocar  is  unobjectionable.  The  suction  force  by  means  of  Davidson's  syringe, 
properly  adapted,  is  preferable  tc»  that  produced  by  Dieulafoy's  apparatus  or 
its  modifications,  the  former  being  simpler  and  more  easily  managed- 
Roberts  has  tabulated  liO  ca.ses  of  paracentesis  of  the  pericardium.  Of 
these  cases,  the  number  of  recoveries  was  24,  Of  the  fatal  cases  (3^5),  23 
survived  the  operation  for  one  day  or  longer,  the  average  duration  of  life 
being  over  twenty-seven  days,  and  the  longest  duration  one  huii '  '  i| 
sixty  daysJ  These  results  strongly  sustain  the  propriety  of  the  > 
especially  when  it  is  considered  in  how  large  a  proportion  of  casch  ptriciiK 
ditis  is  associated  with  other  grave  affections,  and  that  up  to  the  preaeut  tiiQ^ 
the  operation  has  generally  been  eu  drnnrr  resxorf. 

The  most  eligible  point  for  making  the  puncture  ia  the  fifth  intercoa 
space  between  the  sternum  and  the  linea  mammilhiris,  somewhat  nearer  to  the 
former  than  to  the  latter.  It  is  probably  an  important  precaution  to  with- 
draw the  liquid  very  slowly.  If  the  liquid  be  purulent,  and,  after  repeated 
aspirations,  pus  continue  to  reaccumulate,  it  is  very  evident  that  a  peniianetit 
opening  into  the  pericardial  cavity  affords  the  only  hope  of  effecting  a  cure. 


Pneumo-Pericarditis. 

Thin  name  denotes  the  presence  of  air  or  gas  within  the  pericardiftl  sac  tn 

cases  of  pericarditis.  Air  or  gas  may  find  its  way  into  this  situation  tbrougl 
a  wound  of  the  thoracic  walls  or  of  the  crsophagus,  an<l  through  a  fistuloiij 
communication  between  the  lungs  or  the  stomach  nod  the  pericardial  cavity, 
Air  may  get  access  into  thi 
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i  Buraemiexid  of  the  Pcrtmrdhnn^  by  John  B,  Roberts,  A.  M,,  M.  D,,  eU\»  1880, 
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carditis  not  be  developed.  The  condition  then  is  expressed  by  the  term 
pneumo-pericardium.     I  have  reported  a  case  exemplifying  this  statement.* 

Xhe  presence  of  air  and  liquid  gives  rise  to  splashing  and  sometimes  metal- 
lic sounds  with  the  movements  of  the  heart,  which  are  heard  on  auscultation, 
percussion  over  the  praecordia  elicits  a  tympanitic  resonance.  These  cases 
^long  among  the  curiosities  of  clinical  experience.  The  treatment  of 
pnenmo-pericarditis  involves  the  same  principles  as  the  treatment  of  peri- 
(^tis  without  the  presence  of  air  or  gas. 

[One  of  the  most  interesting  of  the  few  recorded  cases  of  pneumo-peri- 
carditis  was  reported  by  the  late  Dr.  J.  F.  Meigs  of  Philadelphia,  undeJr  the 
title  of  "  pneumo-hydropericarditis."  *  The  patient  was  a  young  man  »t. 
IS,  who  shortly  before  death  exhibited  in  perfection  the  signs  of  this  rare 
condition.  Chief  among  them  was  a  splashing  or  churning  sound  synchro- 
nous with  the  heart's  action  and  audible  at  a  distance  of  several  feet  from  the 
patient.  In  addition,  the  heart-sounds  were  amphoric  or  metallic,  and  there 
were  the  friction-sounds,  also  metallic  in  character,  of  the  coincident  peri- 
carditis. In  this  case  the  air  was  admitted  into  the  pericardial  sac  through 
an  ulcerated  opening  in  the  oesophagus,  this  fact  having  only  been  ascertained 
after  the  most  careful  dissection. — H.] 

Of  28  cases  collected  by  Muller,'  9  terminated  in  recovery.  The  cases 
dae  to  traumatism  offered  the  most  favorable  prognosis.  Of  14  such  cases, 
6'  recovered. 
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CHAPTER    II. 

ENDOCARDITIS.— MYOCARDITIS.— DISEASES  OF  THE  CORO- 
NARY  ARTERIES. 

Simple  Endocarditis:  Anatomical  Characters ;  Clinical  History ;  Pathological  Character ; 
CJ^Qsition;  Diagnosis;  Prognosis;  Treatment. — Acute  Ulcerative  Endocarditis. — 
Stfjoearditis. 

INFLAMMATION  of  the  membrane  lining  the  cavities  of  the  heart,  or 
the  endocardium,  is  called  endocarditis. 
The  inner  surface  of  the  endocardium  is  lined  by  a  single  layer  of  flat, 
P<>lygonal  endothelial  cells.      Beneath  this  is  a  layer  of  connective  tissue 
^^tremely  rich  in  elastic  fibres.     This  elastic  layer,  which  with  the  endo- 
^Ai^elinm  constitutes  the  endocardium,  is  connected  with  the  muscular  wall  of 
t.K«  heart  by  a  layer  of  ordinary  fibrillated  connective  tissue  in  which  may  be 
"found  scattered  muscular  fibres.     Blood-vessels  are  present  in  this  layer,  but 
tbe  endocardium  itself  is  non-vascular.      The  valves  may  be  regarded  as 
dnplicatures  of  the  endocardium,  between  the  lamellsc  of  which  is  a  strength- 
ening layer  of  fibrous  tissue  derived  from  the  fibrous  rings  of  the  ostia.    The 
ficmilunar  valves  are  devoid  of  blood-vessels,  and  the  auriculo-ventricular 
Tikes  usually  contain  only  a  few  blood-vessels  near  their  attached  borders 
(Langer).  Inflammation  of  the  valves  often  leads  to  a  new  formation  of  blood- 
YeffleU  in  their  substance. 

*Vide  Pmeiical  Treaim  on  Diseases  of  the  Hearty  2d  ed. 
*iiii.  Jonm,  Med,  Sci,,  Jan.,  1875. 

'Mailer,  **  Drei  F^Ue  von  Pneumopericardie,"  Deutsches  Archiv  fur  Miniache  Medicin^ 
Bi24,S.  158, 1879. 
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The  iaflammatory  legions  of  tbe  valves  of  the  heart  are  tnost   irr^i 
situatetj.  not  upon   the  fret?  edge  of  the  valve,  hut  upon  a   thickened  iq 
short  (ilstaiH'e   IVoni   this*  edge,  known  as  the  Hue  of  closure  of  the  xsAi 

The  iiiflainnifttiou!*  of  the  eTiddoardium  may  be  divided  into  simple  «u 
carditis,  whieh  may  he  aeute,  subacutet  or  chronic,  and  acute  ulcerstive^^ 
lituliguunt  endoeurditis. 

Simple  Endocarditis. 

A  sharp  line  cannot  be  drawn  bet  wee u  the  aeuto  and  the  chronic  manifes 
lions  of  this  disease.  A  subdivision  into  verrucous  or  papUlarv  end«»eanlitis 
in  which  the  anatomical  Icjsion^  appear  a*  warty  excrescences  on  the  cnd*> 
cardium,  and  sclerotic  or  contracting  endoearditii^^in  which  the  valves  bcooa 
thickened  and  shrunken^  has  been  made,  hut  the^e  two  varieties  of  Icfionp^an 
80  intimately  related  to  each  other,  and  m  fretjuently  combined,  that  the 
will  he  considered  under  a  corainon  heading. 

Anatomical  Characters. — Endocardial  inflammation,  in  the  great  u)« 
jority  of  eases,  is  situated  on  the  valvej?  and  chorda*  tendineae.  It  i*  reli 
tively  infrequent  on  the  endocardium  lining  the  eavities  of  the  heart.  Afu 
birth  it  is  genernlly  limited  to  the  left  t^tde  of  the  hearts  In  the  rare  ca 
of  endocarditis  of  the  right  side  after  birth  the  left  is  likewise  generallj 
involved.  Before  birth  endocarditis  of  the  right  ventriele  i*  most  eumino 
Fietal  endocarditis  ha.*;  been  often  observed,  and  in  the  vast  majoritj 
cases  it  is  confined  to  the  right  side. 

Redneai^,  which  plays  such  an  important  part  in  the  anatomical  appearanc 
of  the  early  stage  f)f  acute  inflammations  in  most  situations,  is  not  of  muQ 
importance  in  endoearditi.s.  A  diffuse  reddish  istaining  of  the  endocardini| 
due  to  post-mortem  imbibitiiui  of  dissolved  blood-eoloring  matter,  muM 
be  mist^iken  for  inflammatory  liypenenua,  Nothing  is  known  a^  to  the  exil 
enee  of  inflammatory  exudation  upon  the  free  surface  of  the  endoear*iiuJB 
The  esiiential  anatomical  charaeteristie  tif  endocarditis,  especially  In  it*  ea 
manifestations^  is  the  appearance  of  so-called  vegetations  upon  the  endoci 
dium.  These  vegetations  may  be  minute  and  in  great  number,  giving  onljj 
roughened  appearance  to  the  affected  end*»cardium,  or  they  may  attain  i\ 
size  of  a  pea  or  be  even  larger.  They  are  of  all  shapi^s,  and  may  be  ca 
nected  with  the  tissue  of  the  endocardium  by  a  broad  base  or  by  a  nar 
pedicle.  They  cannot  be  removed  from  the  endocarditim  without  leaving 
loM  of  substance.  This  fact,  together  with  their  micro.scopieal  examinati 
shows  that  they  are  outgrowthj^  from  the  tissue  of  the  endocardium,  and  ti^ 
merely  fibrinous  deposits  from  the  blood,  as  was  once  supposed.  They 
formed  by  a  nodular  accumulation  of  young  cells,  partly  emigrated  whi 
blood-eoq>uscles  and  partly  young  conncctive'tissue  cells,  in  the  upper  co 
neetive-tissue  layer  of  the  endocardium.  They  constitnte  a  kind  of  granulatid 
tissue  over  which  the  endothelium  has  disappeared.  New  blood-veswls 
frequently  found  in  these  vegetations.  A  more  diffuse  infiltration  with  Icuc 
rytes.  especially  around  the  vegetations,  is  also  met  with  in  the  endoriirdiui 
Upon  the  roughened  surface  \A*  the  vegetations  white  thrombi  are  deposit 
from  the  blood,  Th<!se  thrombi,  vrhieh  may  be  of  considerable  thiekne 
are  formed  chiefly  of  blotKbplates.  white  blood-eorpuseleSt  and  fibrin, 
vegetations^  with  their  caps  of  fibrin,  are  favorable  points  for  the  detaehm^ 
of  emboli,  which  may  eonsist  either  of  broken -off  thrombi  or  of  frag  men 
of  the  veget4itions.  l/css  frequently  than  in  aeute  ulcerative  endoeardit 
loss  of  substance  of  the  endocardium  may  occur  from  breaking  ofi*  of 
vegetations  or  by  necnjsis  and  fatty  disintegration  of  the  surrounding  inf 
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^e<l  endocardial  tissue.     Thus,  there  may  result  perforation  of  the  valves, 
on    the  other  hand,  valvular  aneurism  in  consequence  of  bulging  of  their 
.^\j^oed  and  softened  coats. 

^n  the  subacute  and  chronic  forms  of  endocarditis  the  vegetations  are  firmer 
in  their  texture,  and  do  not  consist  so  much  of  granulation-tissue  as  of  fibril- 
late^i  connective  tissue.     These  firm  vegetations  may  be  developed  out  of  the 
?4>ft,  acute  vegetations,  or  they  may  have  been  slow  in  their  growth  from  the 
|^<pnning.     The  valves  are  also  much  deformed  by  the  thickening  of  their 
substance  in  consequence  of  the  development  of  new  connective  tissue,  which 
shrinks  and  causes  retraction  of  the  curtains.     At  the  same  time,  the  chordae 
tendioeas  are  often  shrunken  and  thickened.     Abnormal  adhesions  between 
the  edges  of  the  valves  or  between  the  valves  and  the  heart-wall  are  fre- 
quently formed.     Regressive  metamorphoses,  in  the  form  of  necrotic  foci,  of 
fatty  degeneration,  and  of  calcification  of  the  vegetations  and  of  the  thickened 
endocardium,  are  usually  observed.   These  various  changes  in  acute  and  chronic 
endocarditis  lead  to  the  development  of  valvular  stenosis  and  insufficiency. 

Clinical  History. — Authenticated  cases  of  endocarditis  disconnected 
from  other  diseases,  which  serve  to  mask  its  symptoms  to  a  greater  or  less 
extent,  are  wanting.  The  clinical  history  of  the  disease,  therefore,  as  far  as 
it  is  at  present  known,  will  require  but  a  brief  space.  Our  knowledge  of  the 
disease  is  confined  chiefly  to  the  cases  in  which  it  occurs  in  connection  with 
acute  articular  rheumatism,  and  in  a  certain  proportion  of  these  cases  it  is 
associated  with  pericarditis.  Pain  referable  to  the  praecordia  is  rarely,  if 
ever,  a  prominent  symptom.  The  patient  may  complain  of  an  obscure  sense 
of  distress  in  the  praecordia,  not  amounting  to  pain.  The  action  of  the  heart 
may  be  morbidly  excited.  The  organ  beats  with  abnormal  quickness  and  fre- 
quency, and  its  action  may  be  irregular.  The  action  of  the  heart  may  be  out 
of  proportion  to  the  force  of  the  pulse.  The  local  symptoms,  in  short,  as 
regards  the  action  of  the  heart,  are  those  of  palpitation.  In  proportion  to 
[  the  acuteness  of  the  inflammation,  doubtless  febrile  movement  is  induced, 
ti^ether  with  the  symptoms  of  constitutional  disturbance  which  accompany 
/ever  symptomatic  of  inflammation  in  other  situations.  The  local  and  gen- 
o&l  symptoms,  however,  are  often  not  prominent,  and  as  far  as  these  are 
^no^rned  the  disease  is  not  infrequently  latent.  Hence  the  existence  of  the 
'^'s^ase  was  unknown  prior  to  the  early  part  of  the  present  century. 

X^^THOLOOICAL  CHARACTER. — Thc  morbid  changes  which  belong  to  sim- 
^^^  endocarditis  are  in  many  respects  the  same  as  in  serous  inflammations, 
hifi^minatory  products  on  the  surface  of  the  membrane,  if  they  occur  in  this 
■^  ^xation,  are  carried  by  the  blood-current  into  the  circulation.  The  local 
«ft<&ct8  of  the  endocardial  inflammation  are  warty  growths,  fibrinous  deposits, 
*^l*.eMon8,  etc.,  an  account  of  which  has  been  given  under  the  heading  Ana- 
toiaaioil  Characters. 

Causation. — Endocarditis,  in  the  great  majority  of  cases,  is  not  a  primary 
^M«a»e.    There  is  reason,  however,  to  believe  that  it  occurs  not  very  infre- 
^ocDtly,  and  is  overlooked  in  consequence  of  its  latency  as  regards  cardiac 
Rymptoms.   This  may  be  inferred  from  thc  number  of  cases  in  which  valvular 
Weioos  referable  to  inflammation  are  found  in  persons  who  have  never  had  the 
^iaeue  in  the  course  of  which  endocarditis  is  likely  to  be  developed — namely, 
Mteeular  rheumatism.     As  recognized  in  practice,  it  is  generally  incidental  to 
the  disease  just  named.     The  proportion  of  cases  of  rheumatism  in  which  it 
Oceania  not  settled.     The  statistics  of  different  observers  show  a  variation 
of  from  i  to  9  per  cent.     A  reason  for  this  variation  is  that  the  existence  of 
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the  disease  has  been  often  assumed  on  insufficient  evidence.     The  ground  for 
this  statement  will  appear  in  connection  with  the  consideration  of  the  dia^^ 
nosis.     The  analysis  by  Sibson  of  325  cases  of  acute  rheumatism,  observet^ 
by  him,  gave  79  cases  in  which  there  was  no  evidence  of  endocarditis ;  in  l(i\ 
cases  the  evidence  of  endocarditis  was  considered  as  positive;  it  probably 
existed  in  1 3  cases,  and  it  was  noted  as  threatened  in  63  cases.     It  is  pTo\>. 
able  that  in  some  cases  the  evidence  was  considered  as  complete  on  insiaC- 
ficient  grounds.   This  statement  will  apply  to  cases  in  which  the  only  evidenc^e 
was  a  tricuspid  regurgitant  murmur  or  an  aortic  direct  murmur,  and  to  caa-^^ 
in  which  valvular  lesions  may  have  existed  prior  to  the  rheumatism.    TM^c 
cases  of  probable  and  threatened  endocarditis  cannot  be  said  to  have  aEzmy 
statistical    value.      The   frequency  of  rheumatic   endocarditis  is  doubtl^  ^a 
affected  in  not  a  small  degree  by  the  treatment  adopted  in  the  early  period  «z=>f 
rheumatism.     It  suffices  to  say  that  endocarditis  occurs  frequently  in  ca^hi^<^8 
of  rheumatism.     Endocarditis,  like  pericarditis,  may  perhaps  in  some  cai  m    m 

precede  the  affection  of  the  joints.     It  may  occur  at  any  time  in  the  cour s< 

of  a  rheumatic  attack,  but  it  is  usually  developed  in   the  early  or  niid<^3li 
period. 

When  developed  in  the  course  of  rheumatism,  it  is  not  from  the  transf^^^i 
ence  of  the  affection  of  the  joints  to  the  endocardial  membrane — that  is,  l  jc 
by  a  metastasis — but,  like  pericarditis  developed  in  the  same  connection,  itezzr  i 
produced  by  the  causative  condition  which  gives  rise  to  the  articular  affecti^^Hoii 

Endocarditis  and  pericarditis  are  not  infrequently  associated  in  cases  of 
rheumatism,  and  this  compound  affection  is  called  endo-pericardiiis.  Rh  -^aeu 
matic  pericarditis  rarely  exists  without  endocarditis.  The  reverse  of  t^fcjig^ 
however,  does  not  hold  good :  endocarditis  is  not  infrequently  develc^Ded 
yrithout  pericarditis.  In  Sibson's  cases  endocarditis  without  pericarA^ 5tJ8 
occurred  in  107,  and  endo-pericarditis  existed  in  54. 

Endocarditis,  either  with  or  without  pericarditis,  is  developed,  in  a  cer^^^'j, 
proportion  of  cases,  in  the  course  of  Bright's  disease.  It  occurs  occasioa  ^//y 
in  the  eruptive  and  continued  fevers  and  in  cases  of  pyaemia.  It  may  p^3«gi, 
bly  be  produced  by  contusions  of  the  chest.  Its  occurrence  in  chorea  is  sun. 
posed  to  be  frequent.  Evidence  of  its  existence  was  regarded  as  sufficient  in 
13  of  34  cases  observed  by  Sibson.  The  sufficiency  of  the  evidence,  how- 
ever,  in  all  of  the  13  cases  admits  of  doubt.  This  frequency  of  its  occqv« 
rcnce  is  consistent  with  the  supposed  relationship  of  chorea  to  rheumatigixi. 
Recurring  attacks  of  endocardial  inflammation  not  infrequently  take  place  i-U 
connection  with  existing  valvular  lesions  of  the  heart. 

[The  opinion  is  gaining  ground  that  simple  endocarditis,  like  the  ulcerati^^&^e 
form  of  the  disease,  is  due  to  the  agency  of  micro-organisms,  although  • 
search  for  the  latter  often  yields  negative  results.     The  results  of  bacteri      -« 

logical  research  favor  the  view  that  the  streptococcus  pyogenes  is  most  fi ' 

quently  associated  with  ulcerative  endocarditis,  while  the  staphylococcus  py^^  J 
genes  aureus  is  most  commonly  present  in  cases  of  simple  endocarditis. — H 

Diagnosis. — The  symptoms  in  cases  of  endocarditis  are  insufficient  for*  ^ 
positive  diagnosis.  The  symptoms  are  even  less  diagnostic  than  those  whi^^** 
belong  to  the  clinical  history  of  pericarditis,  and  the  disease  is  oft«ner  eoitf^ 
pletely  latent.  The  diagnosis  of  this  disease,  as  well  as  of  pericarditis,  mi^^ 
rest  on  physical  evidence.  The  vegetations  and  fibrinous  deposits  give  r^ff 
to  an  endocardial  murmur,  and  the  diagnosis  is  to  be  based  on  the  develi^^* 
ment  of  this  murmur,  taken  in  connection  with  the  symptoms.  As  the  ai^E^ 
tomical  changes  are  situated  especially  upon  the  curtains  of  the  mitral  vali^^ 
at  least  in  cases  of  rheumatic  endocarditis,  the  murmur  is  usually  of  mit^^^ 
origin.     The  murmur  is  of  a  soft  or  bellows  character.     It  acoompanies  t: — ^ 
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first  sound  of  the  heart ;  that  is,  it  is  systolic.  It  is  heard  loudest  at  or  near 
the  apex  of  the  heart,  and  may  be  limited  to  this  situation.  As  a  rule,  if 
prior  to  the  endocarditis  the  patient  were  free  from  valvular  lesions,  the  sys- 
tolic murmur  is  not  propagated  far  without  the  left  border  of  the  heart.  The 
anatomical  changes  which  occur  during  the  progress  of  simple  endocarditis 
do  not  involve  immediate  valvular  insufficiency  either  at  the  mitral  or  aortic 
orifice.  Hence,  the  mitral  murmur  does  not  proceed  from  an  actual  regurg- 
itant current  from  the  ventricle  to  the  auricle.  It  is  not,  then,  correct  to  call 
it  a  mitral  regurgitant  murmur.  It  is  an  intraventricular  murmur,  or  it  may 
be  called  a  mitral  systolic  murmur ^  this  term  not  implying  the  occurrence  of 
regurgitation. 

Positive  evidence  of  endocarditis  is  not  afforded  by  the  existence  of  the 
murmur  just  named.  A  mitral  murmur  exists  often  without  denoting  exist- 
ing inflammation.  It  may  proceed  from  valvular  lesions  which  are  to  be 
presently  considered.  To  be  evidence  of  existing  endocarditis,  the  murmur 
must  be  developed  under  observation ;  in  other  words,  one  must  be  satisfied 
that  the  murmur  which  is  discovered  did  not  exist  on  a  previous  examina- 
tion. As  it  is  in  cases  of  rheumatism  especially  that  endocarditis  occurs, 
let  it  be  assumed  that  on  the  first  examination  of  a  patient  affected  with 
rheumatism  a  mitral  murmur  is  found.  The  murmur  is  not  proof  of  endo- 
carditis, for  it  is  not  known  that  the  murmur  did  not  exist  prior  -to  the  rheu- 
matic attack.  The  existence  of  endocarditis  is  only  probable,  and  the  prob- 
ability of  the  disease  is  greater  if  this  be  the  first  attack  of  rheumatism. 
But  if,  on  a  first  examination,  no  murmur  be  found,  and  subsequently  a 
mitral  murmur  become  developed,  it  is  evidence  of  endocarditis.  The  evi- 
dence is  strengthened  if  at  the  same  time  prsecordial  distress  and  excited 
action  of  the  heart  point  to  the  occurrence  of  a  cardiac  complication. 

Reference  has  been  made,  thus  far,  to  a  mitral  murmur  only  as  evidence 
of  endocarditis.  Vegetations  and  fibrinous  deposits  at  the  aortic  orifice  may 
occur  in  this  disease,  giving  rise  to  an  aortic  murmur.  An  aortic  direct 
murmur,  and  also  a  pulmonic  direct  murmur,  however,  are  not  infrequent  in 
cases  of  rheumatism  without  endocarditis,  more  especially  in  women,  being 
due  to  the  condition  of  the  blood ;  in  other  words,  being  inorganic  murmurs. 
Hence,  a  positive  diagnosis  of  endocarditis  is  not  to  be  based  on  these  mur- 
murs, unless  the  symptoms  at  the  same  time  denote  a  cardiac  complication 
and  pericarditis  is  excluded.  Irrespective  of  cases  of  rheumatism,  it  is  well 
known  that  an  aortic  murmur  with  the  first  sound^— i.  e.  systolic — is  common 
as  an  inorganic  murmur,  and  alone  is  never  proof  of  endocarditis.  Insuf- 
ficiency of  the  aortic  valve  as  an  immediate  effect  of  endocarditis  must  be 
rare.  Sibson,  however,  gives  some  instances  in  which  this  effect  was  shown 
by  the  occurrence  of  an  aortic  regurgitant  murmur  developed  during  the 
rheumatism,  and  afterward  disappearing. 

Endocardial  murmurs  produced  by  endocarditis  may  or  may  not  remain 
permanently.  I  have  repeatedly  known  a  mitral  murmur  to  disappear  after 
recovery  from  rheumatism.  I  have  known  an  aortic  and  a  mitral  murmur 
to  continue  for  several  years  after  recovery,  and  at  length  to  disappear 
entirely.  In  cases  of  endo-pericarditis  the  endocardial  exists  with  an  exo- 
4;ardial  or  friction  murmur.  In  general,  the  two  murmurs  may  be  readily 
distinguished,  and  each  referred  to  its  source. 

Prognosis. — In  the  great  majority  of  cases  simple  endocarditis  involves 
no  immediate  danger.  The  danger  is  for  the  most  part  remote,  relating  to 
the  valvular  lesions  which  often  follow.  (Vide  Chapter  III.)  The  persist- 
ence of  inflammation  in  a  chronic  form  is  not  determinable.  The  continu- 
ance of  an  endocardial  murmur  i.s  not  proof  that  inflammation  persists ; 
16 
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and  rouglieninf;  of  the  menibrnne  from  either  vegetatiotii*  or  thrombi  whii-h 
rf::Uiain  will  suffice  to  protliiee  a  iiiunirur.     The  chief  jiourec  of  inipnrtAnt  mor- 
bid effectiH,  exclusive  of  valvular  lesion.H,  is  emholisui.     Vegetations  or  m 
of  fibrin  of  greater  or  less  size  are  liable  to  Ik*  detached,  and,  forining  n 
oeeaHion  ubstrQction  of  arteries  in  different  or^rans*     Passing,  of  course,  unu 
the  iJ3'stemic  circulatiou,  they  are  most  likely  to  become  k»dp:ed  in  the  spleen 
and  iu  the  kidney,  where  they  give  rise  to  infaretrons.     They  may  be  < 
into  the  central   artery  of  the  retina  and  give  rit»e  to  impairinent  of 
Again,  cerebral  enibolij^in   may  uceun  and  there  have  been  ca^e^  in  wl/kl* 
gangrene  of  the  lower  limbs  haj*  resulted  from  embolic  obstruction  of  tluTT 
riiatributing  arteries.      In   the  latter  ease  the  arteries  are  generally  ;i* 
uiatous  or  the  circulation  is  much  enfeebled.     These  are  accidcnta  in 
to  endocarditis.     In  general,  as  occurring  in  its  ut^ual  pathologic-al  cfinn 

— namely,  in  the  course  of  acute  articular  rheumatism — and  discoru * 

from  perieardit.iSi  endocarditis*  involves  no  immediate  danger  and  gives  rise  to 
no  jiymptoms  denoting  gravity  of  disease  ;  but  it  is  fre<^ucntly  latent,  and  10 
an  important  complication,  chiefly  because  it  may  be  the  foundation  for  val- 
vular legions  which,  after  the  lapse  of  many  months^  or  it  maj  be  many 
years*  occasion  serious  CMn8e«|uences. 

Tbeatmknt, — Simple  endoearditis,  being  confined,  generally^  to  tbo  lefl 
gide  of  the  heart,  and  limited  chiefly  to  the  valvular  portion  of  t)  r- 

diuni,  doe&  not  occa.Hion   great  constitutional  disturbance.     PraHi  lu 

and  disturbed  action  of  the  heart  indicate  anrjdyne  remedies  and  tiu»ithitig 
n[>plications  to  the  chest.  Blisters  with  reference  tu  these  syraptoiwi*  are 
of  dniibtful  pro|>riety.  Sinapisms  and  stimulating  liniments  will  secure  all 
the  advantages  to  he  derived  frnm  counter-irritation. 

Measures  addressed  to  the  supposed  causative  condition  of  the  blood  arc 
rationally  imlicated.  (►ecurring  generally  in  connection  with  rheunialism,  if 
the  local  njiinifeHtations,  this  affection  rtf  course  included,  depend  on  the  frr^ 
ence  of  a  morbid  material  in  the  bhiod,  it  is  plaifdy  an  object  either  to  ne«» 
tralizf  {*r  eliminate  this  mnterial.  The  means  t<»  be  em ji loved  for  this  object 
will  be  hereafter  considered  in  connection  with  the  subject  of  rheumatism ; 
but  it  may  be  here  stated  that  the  most  important  measure  is  the  adminis- 
tration of  alkaline  remedies  in  doses  sufficient  to  produce  and  maintain  alka- 
linity of  the  urine.  The  importance  of  this  measure  in  order  to  prevent  the 
ooeurrence  of  both  endocarditis  and  pericarditis  in  cases  of  rheumatism  will 
enter  into  the  consideration  of  the  treatment  of  the  latter  disease. 

The  renintc  evil  cotisecjuences  of  endocarditis  proceed  from  thickening, 
morbid  growths,  and  the  deposit  of  fibrin  upon  the  valvular  portinn  t»f  the 
endocardium.  It  is  therefore  und«»abledly  desirable  to  limit  and  remove 
these  immediate  effects  of  the  inflammatitm.  The  condition  of  hyperinosb 
Is  more  marked  in  rheumatism  than  in  any  other  disease,  and  perhaps 
increases  the  tendency  to  fibrinous  deposits.  With  this  view,  measures 
addressed  to  that  condition  are  rationally  indicated.  Alkaline  remedies, 
there  is  reason  to  believe,  lessen  the  liability  to  fibrinfms  deposits.  Mercury 
has  been  supposed  to  have  this  effect.  That  it  possesses  thi^  power,  how* 
ever,  has  been  inferred  rather  than  demonstrated,  and  the  com^ctness  of  the 
inference  admits  of  doubt.  It  may  be  doubted  whether  the  fibrin  deposited 
upon  the  membrane  be  ever  absorbed;  it  either  remains  or  is  washed  away, 
gradually  or  in  mass,  by  the  current  of  bh»od.  The  importance  of  absolute 
re%t  during  the  endocardial  inflammation  nnd  for  some  time  afterward  has 
been  enjoined  by  Sibson,  and  more  especially'  by  Fothergill.*  The  object  is 
to  secure  a  normal  minimum  of  the  heart's  action  in  order  to  prevent  changes 
*  The  Heart  und  its  Dixmiie^  by  J.  Milner  FoihergiU,  M,  D,,  etc,  2d  ed,,  1879, 
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10  the  valves  leading  to  permanent  valvular  lesions.  It  is  reasonable  to  sup- 
po$e  that  these  are  promoted  by  an  increased  strain  upon  the  valves  weak- 
ened by  existing  or  recent  inflammation  ;  hence,  everything  is  to  be  avoided 
irhicb  will  increase  the  strain  beyond  that  necessarily  involved  in  the  tran- 
|uil  action  of  the  heart.  This  precaution  embraces  avoidance  of  not  only 
physical  exertion,  but  also  mental  excitement,  a  stimulating  diet,  and  the  use 
tf  alcoholics.  It  is  to  be  added,  however,  that  a  good  nutrition  is  to  a  certain 
xtent  protection  against  these  lesions.  A  diet  so  reduced  as  to  occasion 
aapoverished  blood  is  injurious. 

The  practitioner  should  bear  in  mind  that  the  persistence  of  an  endocardial 
aiinnur  is  not  sufficient  ground  for  persistent  medication.  The  persistence 
f*  the  murmur  is  not  evidence  that  the  inflammation  continues.  The  medi- 
inal  treatment  of  endocarditis  should  cease  when  the  local  and  general  symp- 
oms  of  the  disease  are  no  longer  present. 

Acute  Ulcerative  Endocarditis. 

Among  the  synonyms  for  this  affection  may  be  mentioned  diphtheritic, 
njcotic  or  bacteritic,  malignant,  puerperal,  septic,  and  pyaemic  endocarditis, 
rie  name  acute  ulcerative  endocarditis  is  perhaps  not  the  best,  as  simple 
endocarditis  may  be  attended  with  the  formation  of  ulcers,  but  it  is  the  name 
commonly  employed. 

Acate  ulcerative  endocarditis  is  distinguished  by  the  malignancy  of  its 
course.  It  may  be  primary,  but  it  is  usually  secondary  to  acute  infectious 
diseases,  and  in  either  case  it  is  accompanied  by  symptoms  of  severe  blood- 
poifoning,  and  usually  by  the  development  of  multiple  abscesses.  Acute 
ulcerative  endocarditis  is  due  to  infection  with  bacteria,  which  are  always 
to  be  foand  in  the  valvular  lesions. 

AxATOMiCAL  Characters. — The  endocardium  presents,  in  this  disease,  lit- 
tle necrotic  patches  of  an  opaque,  yellowish-white  appearance.  By  the  break- 
ing down  and  separation  of  these  patches  of  dead  tissue  ulcers  are  formed. 
Both  the  ulcers  and  the  patches  of  necrosis  are  usually  covered  by  reddish- 
pay,  wft  thrombi,  composed  of  bacteria,  blood-plates,  leucocytes,  fibrin,  and 
red  blood-corpuscles.  In  the  margins  of  the  ulcers,  and  around  and  subse- 
([MBlly  within  the  necrotic  foci,  are  accumulated  small,  round  cells,  probably 
e«igrat«d  white  blood-corpuscles.  The  substance  of  the  afiiected  valves  to  a 
greater  or  less  extent  is  swollen,  soflened,  and  lustreless.^ 

Yalvular  aneurisms  may  be  formed  by  bulging  out  of  the  thinned  and  soft- 
oed  endocardium  at  the  base  of  the  ulcers  in  consequence  of  the  pressure  of 
Vboi  These  aneurisms,  when  on  the  mitral  valve,  project  toward  the  auricle  ; 
itei  on  the  aortic  valve,  toward  the  ventricle.  Of  grave  import  are  the  per- 
fmtiona  and  rupture  of  the  valves  which  may  result  from  the  ulcerative  pro- 
ws. In  a  similar  way,  rupture  of  the  chordae  tendineae  may  occur.  Frag- 
■eata  of  the  valves  or  portions  of  the  thrombotic  deposits  maybe  carried  into 
tkedrenlation  as  emboli. 

Ificroacopical  examination  reveals  constantly,  both  in  the  thrombotic  depos- 
Aaidinthe  substance  of  the  valves,  masses  of  bacteria,  which  are  nearly 
altajs  micrococci.    Although  the  micrococci  have  been  found  in  small  blood- 

Ueeording  to  statistics  of  malignant  endocarditis  collected  and  analyzed  by  Osier 
(Hclmifd,  March  7,  1885),  the  mitral  valve  alone  was  affected  in  77  cases,  the  aortic 
tilre  alone  in  53  oases,  the  aortic  and  mitral  valves  together  in  41  cases,  the  heart- wall 
sScues.  the  tricuspid  valve  in  19  cases,  and  the  puimonary  valve  in  1'5  cases.  In  9 
M  the  iffiectinn  was  confined  to  the  right  heart,  the  tricuspid  valve  being  involved  5 
tbaeiMd  ibe  pulmonic  valve  4  times. 
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vessels  in  tbe  valves ^  it  is  prnbable  that  tliey  usually  invade  t\\*t  furirM-.tr 


from  its  free  surface,  bi 


dejK 


Tlv* 


posited  from  tue  hluod  within  tue  h**ar1 
initueduite  efleet  ot   the  nivasion  of  the  endoeanlium  by  the  nii«*roci 
to  causae  the  foci  of  necrofsifi  whieh  have  already  been  uientioned.     <  > 
of  tbe  necrotic  patches,  whirh  are  mostly  or  wholly  devoid  of  rti 
appear  emigrated  white  blood-corpuscles^  which  wander   into  tL-  i 

tissue. 

The  bacteria  which  are  present  in  acut^  ulcerative  endocarditis  are  not 
always  of  the  same  nature.  Both  staphylococci  and  streptococci  have  Wen 
observed^  and  in  most  cases  these  organisms  iieem  to  be  identical  with  iho«* 
found  in  pus.  It  \i  pos.sible  to  produce  artificially  lesions  identical  with  lhrt!*e 
of  acute  ulcerative  endocarditis,  by  injecting  into  the  blood  of  aniuiaU  certain 
of  the  micrococci  which  have  been  cultivated  from  pus,  after  havmg  fini 
mechanically  injured  the  endocardium.^ 

Acute  ulcerative  endocarditis  is  particularly  prone  to  aieet  ralv^  whicb 
are  already  diseased^  but  it  may  occur^  apparently  without  previous  lesion  v^m 
tbe  endocardium.  ^^H 

Inasmuch  as  the  emboli  which  are  swept  oflf  from  the  endocardium  in  thii 
disease  contain  infectious*  bacteria,  tbey  produce  necrosis,  and  UAualljf 
abscesses,  wherever  they  lodge.  The  emboli  of  i^imple  endocarditis,  on  the 
other  hand,  produce  onlv  mechanical  effects,  being  non-infectious  or  blnnd 
emboli.  Among  tbe  most  frequent  complications  of  acute  ulcerative  rndo- 
carditis,  therefore^  are  multiple  ab.scesses  in  the  kidneys,  the  spleen,  nnd  cither 
parts  of  the  body. 

Petechias  are  often  found  in  the  skin  in  this  disease.  Sometimes,  but  not 
always,  it  is  possible  to  demonstrate  colonics  of  micrococci  in  the  capillaries 
ill  or  near  the  hemorrhagic  tissue, 

It  is  less  eatiy  than  migbt  be  supposed  to  draw  a  sharp  line  of  disttnetion 
between  acute  simple  and  acute  ulcerative  t^ndocarditis.  Tbe  maeroscopical 
appearances  may  be  tbe  same  in  both  diseases.  S<ime  pathologists  hold  lliat 
all  fnrms  of  acuti!  endocarditis  are  of  njycotic  origin.  Tbe  weight  of  evidence. 
however,  is  in  lavor  of  tbe  view  that  acute  endocarditis  may  occur  without 
the  presence  of  bacteria. 

Acute  ulcerative  endocarditis  may  occur  as  a  primary  affection.  How,  in 
this  case^  tbe  bacteria  enter  tbe  blood  is  not  known.  More  frequently  the 
disease  is  secondary  to  some  infectious  process,  particularly  puerperal  fever, 
pyaemia,  and  acute  articular  rheumatism,  less  ofteu  pneumonia,  d^'sentery^ 
diphtheria,  variola,  scarlet  fever,  and  typhus  and  typhoid  fevers.  It  i*  not 
ncce.5sary  to  suppose  that  the  specific  organisms  of  all  the.^e  infectious  difieaftOi 
are  capable  of  causing  malignant  endocarditis,  but  it  is  more  probable  that  tbe 
endocarditis  is  due  in  many  cases  to  secondary  infection  with  some  form  af 
micrococcus.  We  know  that  such  mixed  infections  are  not  rare  in  the  cU«» 
of  diseases  which  here  come  into  consideration. 

In  aout-e  ulcerative  endocarditis  occurring  as  a  secondary  affection  in  e^ninec- 
tion  with  acute  rheumatism,  puerperal  fever,  and  pytemia,  tbe  fcymptoms  ref- 
erable to  the  endocardial  affection  are  commingled  with  those  of  the  aKSoeiat^^l 
diseases,  and  tlie  affection  is  liable  to  be  overlooked.    If  endocardial  murmurs 

*  In  sevend  hiBtances  of  acute  ulcemti  vi*  enibxtirditi^*  ibe  Sutphyltifijcruj*  pyoff^^nfn  am^ntt 
has  been  lound  and  cultivated.  Wysisokowitsob  produ«?d  artifit'iallv  aoute  ub^ralive 
embtrunlitis  by  injectintj,  after  legion  of  ihe  valves,  vnriott^;  f^-rnis'  of  bacteria,  ibe  in<jet 
itnportttnt  l»eing  iSV/r/i/ry/or<*<Y*TM  /^^yr»(/mrx  awrerM  and  i  ^,  til  k    Kibbcrt 

was  able  to  produce,  ejcperimentally,  mycotic^  end'  I  ins,  withrmf  pn^ 

liininary  injurv  of  the  emlex  anlimu,  by  injecting  vnw  u  n*  i  i  >f<r^*.My/, ,  iKVfM  pytttjen^n  jrrowti 
on  potato.  The  in  ale  rial  injected  coniainefl  particles  of  tne  itotato*  which  formed 
emboli* 
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be  ascertained,  they  may  be  supposed  to  denote  only  simple  endocarditis. 
Subjective  phenomena  referable  to  the  heart  are  not  marked  and  are  often 
wanting.  The  prominent  symptoms  are  attributable  to  infective  matter  con- 
tained in  the  blood.  Following  an  initial  chill  there  is  high  fever,  with  nota- 
ble remissions,  the  latter  occurring  irregularly  or  sometimes  simulating  those 
of  periodical  fever.  There  may  be  repeated  chills ;  vomiting  and  diarrhoea 
are  frequent  symptoms ;  jaundice  occurs  not  infrequently  ;  purpuric  spots  on 
the  skin  are  of  frequent  occurrence ;  prostration  is  great ;  and  death  is  pre- 
ceded by  delirium  and  coma.  Local  symptoms  in  other  organs  than  the  heart 
arise  from  infective  emboli.  The  affection  being  generally  seated  in  the  left 
side  of  the  heart,  emboli  are  carried  to  the  spleen  and  kidneys.  The  spleen 
becomes  enlarged  and  tender  on  pressure.  Albuminuria  may  be  present  with 
or  without  renal  embolism,  and  hsematuria  sometimes  occurs.  In  exceptional 
cases  the  right  side  of  the  heart  is  the  seat  of  the  affection,  and  then  embolic 
abscesses  may  be  produced  in  the  lungs.  The  symptomatology  in  some  cases 
is  suggestive  of  typhoid  fever,  and  in  other  cases  it  accords  with  that  of 
pyaemia,  so  that  the  disease  has  been  considered  as  presenting  two  types, 
denominated  typhoid  and  pyaemic. 

When  the  disease  is  secondary  to  pyaemia  it  is  not  easy  to  determine 
whether  the  pyaemic  symptoms  be  referable  in  any  measure  to  the  heart. 
Practically,  this  question  is  not  one  of  much  moment.  The  symptoms  which 
have  been  enumerated,  occurring  in  cases  of  acute  rheumatism  and  connected 
with  the  physical  signs  of  endocarditis,  point  to  this  endocardial  affection. 
Further  evidence  of  its  existence  is  afforded  by  the  rapid  production  of  regurg- 
itant lesions  of  the  aortic  or  the  mitral  valve,  provided  it  be  known  that  these 
lesions  were  not  present  prior  to  the  occurrence  of  the  attack  of  rheumatism. 
T^e  diagnosis,  when  the  disease  is  primary,  can  be  made  with  more  positive- 
oess.  It  is  to  be  based  on  the  symptoms  and  signs  of  an  endocarditis  followed 
by  the  general  and  local  symptoms  which  denote  pyaemia.  Pre-existing  valvu- 
lar lesions  of  the  heart,  however,  render  it  difficult  to  decide  as  to  a  recently 
developed  endocarditis,  so  that  under  these  circumstances  the  diagnosis  is 
not  easy.  [The  embolic  manifestations  in  the  skin  are  the  signs  which  are 
the  most  diagnostic  of  this  disease,  but,  unfortunately,  they  are  not  present 
in  all  cases.  They  usually  appear  as  petechial  spot«  with  clear  yellow 
centres,  sometimes  as  pustules  or  pemphigoid  bullae.  Circumscribed 
gangrene  of  the  skin  and  suppuration  of  the  matrix  of  the  nail  have  also 
been  observed,  and  are  the  result  of  minute  infectious  emboli.  The  eye- 
ground  should  be  frequently  examined  for  hemorrhages  in  cases  of  suspected 
ulcerative  endocarditis.  Retinal  hemorrhage  is  extremely  rare  in  typhoid 
fever — a  disease  with  which  ulcerative  endocarditis  is  often  confounded. 
In  cases  of  typhoid  type  the  stools  and  the  blood  of  the  petechial  spots 
should  be  examined  for  typhoid  bacilli.  When  endocarditis  assumes  the 
intermittent  type  the  blood  should  be  examined  for  the  plasmodium 
malarias,  the  absence  of  which  would  furnish  negative  evidence  of  great 
value. — H.l 

It  is  not  Known  that  recovery  from  acute  ulcerative  endocarditis  ever  takes 
place.  With  a  prognosis  based  on  this  fact,  all  that  can  be  done  in  the  way 
of  treatment,  with  our  present  knowledge,  is  to  be  guided  by  symptomatic 
indications  and  to  endeavor  to  obviate  the  tendency  to  death.  [In  short,  the 
treatment  of  ulcerative  endocarditis  is  practically  that  of  septicaemia. 
Sodium  salicylate,  sodium  benzoate,  and  corrosive  sublimate  have  been  given 
with  the  object  of  destroying  the  micro-organisms  in  the  inflamed  tissues, 
but  it  is  doubtful  whether  they  possess  the  slightest  efficacy  in  this  respect. 
In   a  case  of  Eichhorst's   which  terminated  in  recovery,  the  diagnosis  being 
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apparently  correct,  the  iuedic:il  treattneni  consisted  chiefly  of  a  pill  cumpt>9«^ 
of  hydro  chlorate  of  miitiia  and  corrosive  subliioixtc] 

Myocarditis^Diseases  of  the  Coronary  Arteries* 

Inflaniuiution  of  the  muscular  structure  of  the  heart  i»  called  mjiKraniiti*. 
Various  forms  of  myocarditis  are  dintinguij^hcd^  hut  that  funn  which  i*  «>f 
the  greatest  chuical  impitrtaiiee  i*  the  variety  called  chnmtc  iHUrsfitiat,  ot 
jiLrom  m^ocardltU^  and  fibroid  dcfreneration  of  the  heart. 

In  the  mo,Ht  important  class  of  cases  of  fibnnis  myfjcarditis  the  primjiry 
lesion  is  not  inflammation,  but  is  atrnphy  or  necrosis  of  musciilar  fibres  of 
the  heart  in  consequence  of  obstruction  to  the  circulaticui  in  the  coronary 
arteries.  Lesions  of  the  coronary  arteries  causing  obstruction  are  nf  great 
clinical  and  pathological  importance.  The  most  common  of  th^se  lesiotis  is 
atheroma  with  calcification.  Another  lesiou  is  obHterating  endartcriiis,  nrhicll 
is  not  rare  in  sypbiliw  and  may  also  occur  in  other  conditions.  In  • '- 
quence  of  disease  of  the  arterial  coats  thrombi  may  form  in  the  affect* 
sels,  and,  as  the  anastomoses  of  the  coronary  arteries  are  few,  iiifarru>uf 
follow  this  complete  obstruction-  Less  frei|ucntly,  emboli  enter  the  coronary 
arteries  and  lead  t<»  .similar  results.     Infarctions  in  the  heart  m;«     "  ''f 

hemorrhagic  or  aiianuic  necrotic  infarctions.     If  the  embuli  be  ioi  n 

in  acute  ulcerative  endocarditis,  they  cause  abscesses  in  the  uiyocaidiuio*  If 
life  be  sufficiently  prolonged,  the  infarctions  are  replaced  by  cicatricial  fibrous 
tissue.  Home  of  the  fibruus  plaques  found  in  the  cardiac  muscle  are  the 
result  of  such  infarctions.  iMore  frequently  the  obstructions  resulting  fn^ro 
disease  of  the  c<*ronary  arteries  are  not  gufficient  to  cause  typical  infarctions* 
hut  they  cause  simple  atrophy  of  the  muscular  fibres  in  circumscribed,  scat- 
tered patches.  This  atrophy  i*  followed  by  a  new  growth  of  fibrous  tissue. 
According  to  a  view  which  has  much  in  its  supp(»rt»  most  of  the  chronic 
interstitial  inflammations  of  organs  are  due  to  a  primary  atrophy  of  the  paren- 
chymatous elements. 

In  the  form  of  fibrous  myocarditis,  here  considered,  which  is  due  t<>  disease 
of  the  coronary  arteries,  grayish -white,  glistening  streaks  and  patches  of 
fibrous  tissue  are  found  scattered  through  the  substance  of  the  myocardium. 
These  streaks  and  patches  may  be  in  any  part  of  the  muscular  wall  of  the 
heart,  but  they  are  most  frequently  found  in  the  anterior  wall  and  apex  of 
the  left  ventricle  and  in  the  papillary  muscles.  They  affect  by  preference  the 
outer  layers  of  the  myocardium,  but  they  may  be  most  abundant  near  the 
endocardium. 

Antither  variety  of  fibrous  myoearditift  is  that  which  18  secondary  to  fibrous 
thickening  of  the  endocardium  f*r  of  the  pericardium.  Here  new-fonued 
connective  tissue  grows  from  the  thickened  endocardium  or  pericardium  inlo 
the  subjacent  muscular  tissue,  leading  to  compression  and  atrophy  of  the 
muscular  fibre.**. 

In  both  fonns  of  fibrous  myocarditis  the  heart-waU  is  weakened,  often  aaf* 
ficiently  to  yield  to  the  blood-pressure  and  to  cause  cardiac  dilatatioa.  A 
eipot  in  the  heart-wall  thus  weakened  by  fibrous  growth  may  bulge  out  m  a 
sacculated  manner  and  form  an  aneurism.  This  is  the  usual  method  of  devel- 
opment of  the  so-called  chronic  partial  aneurism  of  the  lieai't.  8uch  aneurismi 
are  most  frequently  seated  near  the  apex  of  the  left  ventricle,  more  rarely  at 
the  base  of  tfie  ventricle,  where  they  occupy  by  preference  the  siluation  of 
the  pars  membranacea  scpti,  in  the  latter  case  bulging  into  the  right  vcntriclc- 
They  may  lead  to  rupture  of  the  heart. 

Titritmbi  are  often  found  in  these  aneurisms  as  well  as  upon  portians  of  ibe 
endoeardiuuj  overlying  inf'^*  tl..n<  mtd  fibrous  plaques. 
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When  hypertrophy  of  the  heart  is  present  in  eases  of  fibrous  mvoearditis, 
the  cause  of  the  hypertrophy  is  to  be  sought  in  concomitant  valvular  disease 
or  widespread  arterio-sclerosis  or  chronic  Bright's  disease.  Hypertrophy  of 
the  right  ventricle  may  be  due  to  insufficiency  of  the  left,  in  consequence  of 
myocarditis. 

lo  syphilis,  patches  of  fibrous  tissue  may  be  found  in  the  heart-muscle  with 
or  without  the  presence  of  gummata.  Whether  in  such  cases  the  fibrous 
oTOcarditis  be  always  dependent  upon  obliterating  arteritis  or  other  arterial 
disease  is  uncertain. 

Other  forms  of  myocarditis  are  of  less  clinical  importance.  Acute  inter- 
ttM  myocarditis^  rarely  diffuse,  more  commonly  circumscribed,  characterized 
by  an  accumulation  of  lymphoid  cells,  may  occur  in  diphtheria  and  other 
tcote  infectious  diseases. 

Better  understood  is  suppurative  myocarditis^  or  abscess  of  the  heart.  The 
ibscesses  are  usually  small  and  multiple,  but  a  single  large  abscess  may  be 
formed.  The  most  frequent  cause  of  cardiac  abscesses  are  infectious  emboli, 
especially  those  derived  from  acute  ulcerative  endocarditis.  The  pus  may  be 
discharged  into  the  pericardial  sac,  giving  rise  to  purulent  pericarditis,  or  into 
one  of  the  cavities  of  the  heart.  In  the  latter  case  the  blood  makes  its  way 
into  the  abscess-cavity,  thus  leading  to  the  formation  of  acute  cardiac  aneur- 
m.  Acute  aneurism  may  also  be  produced  by  deep  ulcerations  in  cases  of 
acute  ulcerative  endocarditis.  Rupture  of  the  heart  may  be  a  result  of  sup- 
purative myocarditis.  Micrococci  are  present  in  the  pus  of  cardiac  as  well  as 
of  other  abscesses,  and  are  to  be  regarded  as  the  cause  of  the  suppuration. 

Some  authors  assume  the  existence  of  a  parenchymatous  myocarditis ;  but 
the  changes  which  are  described  as  belonging  to  parenchymatous  myocarditis 
are  in  reality  those  of  albuminous  or  fatty  degeneration  of  the  muscle,  and 
will  be  described  subsequently. 

It  should  be  mentioned  that  extensive  disease,  particularly  atheroma,  of  the 

eofonary  arteries  may  exist  without  causing  changes  in  the  cardiac  muscle. 

In  such  cases  it  is  probable  that  the  circulation  is  not  sufficiently  obstructed 

to  lead  to  the  changes  which  have  been  described,  and  to  which,  as  will  subse- 

^oently  appear,  fatty  degeneration  of  the  heart-muscle  is  to  be  added. 

In  all  cases  of  sudden  death  without  other  explanation  careful  examination 
A&ouid  be  made  of  the  condition  of  the  coronary  arteries. 

It  may  be  inferred  that  the  myocardium  is  the  seat  of  lesion  of  some  kind 
when  cardiac  symptoms  denote  something  more  than  functional  disorder, 
and  when  enlargement  from'  other  causes,  pericarditis,  endocarditis,  and  val- 
miar  lesions  can  be  excluded. 

The  effect  of  obstruction  of  the  coronary  arteries  and  fibroid  degeneration 
of  the  heart  is  impairment  of  its  functional  power.  If  this  effect  exceed  a 
certain  degree,  the  symptoms  denote  persistent  weakness  of  the  heart's  action. 
The  pulse  is  feeble,  compressible,  and  often  irregular,  and  in  some  cases  is 
aotablj  infrequent.  Dyspnoea,  at  first  felt  only  on  exercise,  may  become 
constant,  ending  at  length  in  orthopnoea.  With  notable  disturbance  of  res- 
piration is  associated  lividity  of  the  prolabia  and  face.  General  dropsy  may 
occur,  and  death  may  take  place  slowly,  as  in  cases  of  dilatation. 

The  physical  signs  denote  weakness  of  the  heart's  action,  usually  with 
more  or  less  enlargement  of  the  organ.  Cardiac  impulse  is  feeble  or  wanting. 
The  murmurs  indicative  of  valvular  lesions  are  not  present,  and  these  lesions 
may  be  thereby  excluded.  The  sounds  of  the  heart  are  weak.  The  sound 
of  impulsion  over  the  apex  especially  is  weak,  and  may  not  be  appreciable, 
the  sTstolic  sound  being  chiefly  or  entirely  valvular  in  (quality. 

The  differential  diagnosis  lies  between  myocarditis,  with  obstruction  of  the 
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coronary  arteries,  fatty  degeneration »  and  a  purely  functiaiial  diiiordeT.  Tfc 
la^t-iiamed  aflTcctJon  Ih  excluded  by  the  persistence  of  ilie  gytupioms  poiniii^ 
to  heart-failure.  Tbo  .symptoms  of  fatty  dcgeueration  are  esaentially  ider\i 
cal,  and  this  affectioD  w  not  therefore  easily  excluded.  Practically,  this  m^  i 
important.  The  fact  that  the  patient  has  had  syphilis  is  iu  favor  of  in  yd 
carditis^,  Calcitication  of  arteries  which  can  l>e  felt  is  suggestive  of  a  ajanili 
iilteration  uf  the  coronary  arteries,  but  is  not  conclusive  evidence. 

Sudden  deatli  is  liable  to  occur  in  case.s  of  niyocarditis  associated 
ohstrnctiuM  of  the  coronary  arteries.     This  may  follow  violent  jdiy»ical  l^\€ 
tion.  ahhout^h   not  preceded  by  feyiuptoms  denoting  any  inip«irtant  cardij 
afTeciion. 

Angina  pectoris  occurs  in  connection  with  obstruction  of  the  coronary 
rics,  either  with  or  without  fibroid  degeneration  of  the  heart.    Sudden  death 
is  liable  to  occur  without  as  well  as  with  an  attack  of  angina. 

The  TKEATMENT  in  eases  of  myocarditis  is  essentially  the  same  as  in  c^as 
of  dilatation  of  the  heart.  (Vidfe  Chapter  III.)  The  objects  uf  treatme 
relate  to  s*yniptomatic  indications  and  tolerance.  Avoidance  of  active  phji 
ical  exertion  and  mental  excitement  is  to  be  enjoined.  Assimilation 
nutrition  are  to  be  promoted  by  a  nutritious  diet  and  tonic  remedieft, 
iodide*  and  arsenic  have  been  supposed  to  have  a  favorable  influence, 
former  are  indicated  if  there  be  evidence  of  constitutional  syphLlia.  Impend- 
ing danger  from  heart-failure  is  to  be  warded  oflF  by  alcoholic  or  ethereal 
dtimulaDts. 


CHAPTER  III. 
\\L\TLAU   LESIONS  WITH   ENLARGEMENT  OF  THE  HEAl 


Anatomical  CbameicrB ;  Clinical  HUtorj-;  Patholoirical  Character;  Cmtsatioti; 
nusw;  Prognosis;  Treatment. 


Dim 


THE  structural  lesions  of  the  heart  relate,  in  the  first  place,  to  the  valvee 
and  orifices  of  the  heart.  These  are  known  commonly  as  t^nhttlur  if^nkmn. 
Other  Ifsions  relate  to  the  walls  and  cavities  of  the  heart.  Enlargement  of 
the  heart  often  proceeds  from  valvular  lesions,  and  the  latter  sooner  or  lal 
iu  the  great  majority  of  cases,  give  rise  to  enlargenient.  In  cunsideril 
therefore^  valvular  lesions,  I  simll  also  consider  enlargement  a»<  de|>end< 
thereon,  and  afterward  notice  enlargement  occurring  without  valvular  lei*i<i 


Anatomical  Characters. — Valvular  lesions,  in  the  great  majority 
cases,  are  due  to  chronic  endocarditis.  When  developed  after  birth,  they 
nearly  always  situated  in  the  left  side  of  the  heart  ;  that  is^  at  the  mitrull 
the  aortic  orifice.  Tricuspid  and  pulmonic  lesions  are  comparatively  rare  in 
extra-uterine  life.  Rheumatic  endocarditis  most  fref|ucntly  attacks  the  miii 
valve.  With  chronic  inflammation  of  the  aortic  valve  an  athenanatous  ee 
dition  of  the  neighboring  portion  of  the  aorta  is  usually  prcscntT  the  pro«'es 
in  the  valves  and  in  the  inner  membrane  of  the  aort^  being  essentially  si< 
lar,  Aortic  lesions  rherefore^  like  atheroma,  are  more  frocjuent  in  ndvanc 
life  than  in  youth,  rhronie  endocarditis  of  the  aortic  valve  is  often  associ- 
ated with  a  similar  change  in  the  mitral,  particularly  in  its  aortic,  segments. 
The  changes  in   the  endocardium   produced  by  chronic   inflammation   bai 
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a/ready  been  referred  to  in  treating  of  endocarditis.     The  morbid  process  in 
the  ralves  may  begin  either  acutely  or  subacutely,  or  it  may  develop  slowly 
^a<l  insidiously.     The  essential  change  is  the  formation,  in  the  substance  of 
tb<  v*l^'^j  ^^  ^^^  fibrous  tissue  of  firm  consistence  and  with  a  marked  tend- 
ency to  retract.     The  thickening  is  usually  most  marked  along  the  edges  of 
tb«  valves,  where  warty  outgrowths  of  fibrous  tissue  are  frequently  observed. 
^Calcification  and  fatty  degeneration  of  the  new  connective  tissue  are  often 
estensive.     The  anomalies  in  the  valves  resulting  from  these  changes  are — 
X ,  thickening  and  rigidity  due  to  the  formation  of  new  connective  tissue  and 
t,be  deposit  of  the  salts  of  lime ;  2,  shortening  in  consequence  of  retraction 
of  the  newly-formed  tissue ;  3,  adhesion  <5f  the  valvular  segments  to  each 
other  or  to  the  heart-  or  vessel-wall ;  4,  valvular  aneurisms  and  rupture  of 
the  valves.     Shortening,  rigidity,  and  sometimes  rupture  of  the  chordae  ten- 
toeae  may  coexist.    Deposits  of  thrombi  may  be  present  on  the  thickened  and 
calcified  valves,  and  serve  as  a  source  of  emboli.    Emboli  may  also  be  formed 
by  ruptured  fragments  of  the  valves  or  by  the  breaking  off  of  calcific  incrusta- 
tions.   The  thickened  valvular  segments  are  sometimes  united  at  their  sides 
to  such  an  extent  as  to  leave  only  a  buttonhole^like  slit  sufficient  for  the 
tdmission  of  the  end  of  the  little  finger,  or  sometimes,  in  the  case  of  the 
lortic  valves,  for  the  passage  only  of  a  crow's  quill. 

The  importance  of  these  various  changes  lies  in  the  fact  that  they  consti- 
tute the  vast  majority  of  those  structural  alterations  which  interfere  with  the 
fuoction  of  the  valves.     From  a  clinical  point  of  view  all  the  diverse  altera- 
tions of  structure  embraced  under  the  name  valvular  lesions  may  be  arranged, 
a(»cording  to  their  effects  upon  the  circulation,  into  the  following  groups : 
fimt,  obstructive  lesions — that  is,  lesions  which  impede  the  flow  of  blood  by 
producing  contraction  or  stenosis  of  the  orifices ;  second^  regurgitant  lesions — 
that  is,  lesions  which   render  the  valves  incompetent  or  insufficient,  conse- 
quently allowing  backward   or  regurgitant  currents ;    third ^  lesions  which 
involve  both  obstruction  and  regurgitation  ;  and/owrM,  lesions  which  involve 
neither  obstruction  nor  regurgitation,  but  which  give  rise  to  morbid  sounds  by 
nmghening  the  surface  over  which  the  blood  flows.    The  lesions  belonging  to 
the  last  group  are  of  little  or  no  immediate  importance,  and,  although  giving 
rise  to  abnormal  sounds  known  as  endocardial  or  bellows  murmurs,  they  are 
innocuous.     The  most  frequent  form  of  lesion  is  that  which  occasions  both 
obstruction  and  insufficiency  at  the  same  time,  one  or  the  other  of  these  effects 
frequently  preponderating.    Obstruction  unaccompanied  by  any  regurgitation 
18  rare,  while  regurgitation  without  obstruction  is  not  infrequent.     In  certain 
instances  we  must  recognize  the  existence  of  so-called  relative  insuj[ficievcy  of 
the  valves.     This  is  incident  to  cases  of  marked  dilatation  of  the  heart-cavi- 
ties, the  ostia  becoming  so  wide  that  the  unchanged  valvular  segments  are 
.  iactpable  of  completely  closing  the  dilated  orifices.     This  condition   is  met 
with  most  frequently  at  the  tricuspid  orifice  in  cases  of  extreme  dilatation  of 
the  right  ventricle  as  a  consequence  of  mitral  disease. 

The  lesions  which  involve  obstruction  or  regurgitation  lead  primarily  to 

aertain  changes  in  the  heart  itself,  and  secondarily  to  alterations  in  various 

flffccr  organs  of  the  body.    These  changes  in  the  heart  are  at  first  of  a  nature 

to  compensate  more  or  less  completely  the  impairment  of  function  of  the 

raires.    The  mechanical  effects  of  obstruction  or  of  regurgitation  at  any 

d  the  valvular  orifices,   when   not  compensated,   are  a   diminution   in   the 

amount  of  blood  supplied  to  the  aorta  and  general   arterial   system  and  a 

<;ofre.*iponding  over-repletion  of  the  systemic  veins.     These  effects  are  pro- 

(/oeed  by  stenosis  and  by  insufficiency  from  valvular  disease  of  either  the 

left  or  of  the  right  side  of  the  heart.     The  blood-pressuro  in  the  systemic 

uteries  is  therefore  lessened,  while  that  in  the  veins  is  increased ;  and  the 
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result  h  retardation  of  the  general  drcnlatlon.     These  efleeta  of  inipiirt 
function  of  the  valveis  are  at  first  njore  or  less  completely  compensatmi 
increaiic  in  the  capacity  and  the  strength  of  certain   |iurtion.s  of  the  hctfl 
Certain   cavities  dilate  and  their  watU  hcconie  hypertrophied,  «j   that,  na 
withstanding  the   valvular  defects,   the   arteries   of  the   body  receive  thcii 
proper  amount  of  blood.     During  what  may  l^  termed  the  period  of  coiujkt 
ftatioD  the  hypertrophy  bcar&  a  harmonious  relation  to  the  dilatation  ;  whc 
the  compeniiaiion  becomea;  disturbed  or  destroyed,  the  dilatation  exceedi* 
proportion  the  hypertrophy.     During  the  stage  of  compensation,  u'     ' 
la*t  fur  year?,  the  individual  suffers  but  little  inconvenience  from  tl 
Jeiiion;^.     Sooner  or  later,  in  the  Aiajority  of  csLses,  the  compens'atiuu   is 
lurbed,  and  various  characteri^^tic  symptoms  and  morbid  changcH  ensue. 

In  order  to  underi^taud  the  changes  in  the  heart  it  is  well  to  oon8ider  ind 
vidually  the  different  valvular  lesions  hn  to  their  effects.  In  eases  of  ijisu 
ficiency  of  the  mitral  valve  (the  most  frefjuent  of  all  valvular  le^ioni^),  diirifl 
the  systole  of  the  left  ventricle  a  portion  of  the  blood  is  »eut  back  Into 
auricle,  and  the  aorta  receives  a  proportionately  sinmllcr  amount  of  blood. 
During  the  diastole  an  abnormally  large  amount  of  blood  flows  into  the  left 
ventricle  tn  consequence  of  the  over-accumulation  in  the  left  auricle  and  the 
pulmonary  veins.  The  left  ventricle  is  thereby  over-filled,  and  as  a  consc- 
<|uence  its  wall  becomes  hypertrophied.  At  the  same  time  the  left  auricle 
becomes  dilated  and  hypertrophied;  but  the  hypertrophy  of  the  thin-walled 
auricle  cannot  compensate  the  over-accumulation  of  blood.  The  blood  is 
therefore  dammed  back  upon  the  pulmonary  veins,  whence  the  incrciv- 
tension  is  transmitted  through  the  pulmonary  ves^els  to  the  right  ven- 
This  becomes  over-distended  with  blood,  and  in  turn  it  becomes  hyiHTtn>- 
phied.  Mitral  insufliciency  is  thus  compensated  by  the  byperiropby  of  the 
two  ventricles,  so  that  notwithstanding  the  regurgitation  at  the  mitral  valve** 
A  normal  amount  of  blood  is  tninsmitted  into  the  aorta.  The  muscular  coal 
of  the  auricles  is  so  thin  that  they  can  accomplish  but  little  in  the  way  of 
eompensating  valvular  lesions.  It  may  be  that  the  eom|H'nsatton  for  mitral 
insufficiency  is  so  complete  that  the  patient  suffers  for  a  considerable  period 
no  inconvenience.  When  the  compensation  is  destroyed  the  dilatation  becomes 
excessive,  the  right  auricle  becomes  over-distended,  and  the  blood  is  damnuMl 
back  upon  the  general  venous  system.  The  effects  of  this  venous  enngestion 
of  the  various  organs  and  parts  of  the  body  will  be  presently  described. 

In  mitral  stenosis  less  blood  than  normal  flows  into  the  letV  ventric 
through  the  contracted  orifice  during  the  diastole.  The  blood  accumuUfe 
in  the  left  auricle,  which  dilates  and  becomes  hypertrophied.  The  bbi 
pressure,  as  in  mitral  regurgitation,  increases  in  the  pulmonary  ves^sels,  an 
consequently  the  right  ventricle  becomes  over-filled  and  hypertrophied.  Jn« 
much  as  the  left  auricle  and  right  ventricle  are  rarely  able  to  comploleljl 
compensate  the  obstruction,  the  left  ventricle  receives  les^  than  the  normal 
amount  of  blootl.  and,  being  called  upon  to  do  less  work,  it  becomes  atrophied* 
Mitral  stenosis  unaccompanied  by  regurgitation  and  consequent  hypertrophy 
of  the  left  ventricle,  however,  is  rare.  It  will  be  observed  that  while  v**  -^ 
regurgitation  is  compensated  by  byportrophy  of  both  ventricles,  mitral  st 
is  compensated  essentially  by  hypertrophy  of  the  right  ventricle,  and  i;-  hhh 
fully  cituiiteracted. 

Tlic  immediate  result  of  insufliciency  of  the  aortic  valves  is  that  during 
the  diastole  a  portion  of  the  blood  which  had  been  driven  into  the  aorta 
by  the  systole  flows  back  into  the  left  ventricle.  The  veutriculur  cavity 
is  thereby  over-filled  and  its  wall  becomes  hypertrophied.  so  that  by  it* 
increased  power  of  contraction  the  excessive  amount  nf  hluod  uhich  ac 
mutates  in  the  left  ventricle  during  the  diustole  can  be  forced  int^)  the  oia 
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Id  this  way  the  arteries  can  receive  their  normal  quantum  of  blood  notwith- 
sunding  the  regurgitation.  No  valvular  lesion,  as  a  rule,  is  more  completely 
compensated  than  aortic  insufficiency.  In  consequence  of  the  backward  flow 
of  blood  from  the  aorta  the  left  auricle  cannot  empty  itself  as  readily  aa 
usual,  and  it  therefore  dilates  and  becomes  hypertrophied.  The  blood  is  then 
^mmed  back  upon  the  lungs,  and,  as  in  the  previous  instances,  the  right 
ventricle  becomes  hypertrophied  and  dilated.  The  tension  in  the  right  ven- 
tricle may  be  still  further  increased  by  simultaneous  involvement  of  the 
mitral  valve  in  the  eiidocarditic  process,  or  rarely  by  relative  insufficiency  of 
the  mitral  valve. 

In  aortic  stenosis  the  left  ventricle,  being  unable  to  completely  empty 
itself,  becomes  hypertrophied  and  dilated.  The  degree  of  dilatation,  how- 
eTer,  is  usually  less  than  in  cases  of  aortic  insufficiency.  Dilatation  and 
ijpertrophy  of  the  left  auricle  and  of  the  right  side  of  the  heart  are  pro- 
duced in  the  same  way  as  in  the  valvular  lesions  already  described.  The 
most  extensive  enlargements  of  the  left  ventricle  met  with  are  those  con- 
lecutive  to  aortic  insufficiency  accompanied  with  moderate  stenosis.  Aortic 
lesions  are  situated  more  favorably  as  regards  completeness  of  compensa- 
tion than  mitral,  because  the  former  defects  are  counteracted  by  hypertrophy 
of  the  ventricle  immediately  behind  the  valves,  while  the  latter  recjuire 
hypertrophy  of  the  opposite  ventricle,  to  which  the  increase  of  tension  must 
be  transmitted  through  the  pulmonary  vessels.  When,  however,  the  com- 
pensation of  aortic  lesions  becomes  disturbed — in  other  words,  when  the  left 
Tcntride  is  no  longer  able  to  meet  the  increased  demands  upon  its  strength — 
the  grave  symptoms  of  venous  stagnation  follow  with  greater  rapidity  than 
tfter  disturbance  of  the  balance  in  mitral  lesions. 

After  birth,  relative  insufficiency  of  the  tricuspid  valve  is  more  frequent 
than  insufficiency  due  to  chronic  endocarditis  of  the  valve.  In  either  case 
I  the  affection  is  usually  secondary  to  disease  of  the  left  ventricle.  As  the 
result  of  tricuspid  regurgitation,  less  blood  than  normal  is  sent  to  the  pulmo- 
Mfv  vessels,  and  therefore  the  pressure  in  the  pulmonary  veins  and  that  in 
the  aorta  are  abnormally  diminished.  On  the  other  hand,  in  consequence  of 
the  over-accumulation  of  blood  in  the  right  auricle  the  right  ventricle  is  filled 
ander  increased  pressure.  Hypertrophy  and  dilatation  of  the  right  auricle 
and  of  the  right  ventricle  ensue  in  the  same  way  as  enlargement  of  the 
opposite  cavities  in  mitral  regurgitation.  In  uncomplicated  tricuspid  regurg- 
itation the  left  ventricle  does  not  enlarge,  because  the  pressure  in  the  pul- 
Bonary  veins  is  not  increased,  and  the  aortic  tension  is  not  elevated,  notwith- 
Handing  the  regurgitation  of  blood  into  the  general  venous  system.  Tricuspid 
regurgitation  is  therefore  imperfectly  compensated. 

Stenosis  of  the  tricuspid  valve,  unaccompanied  by  insufficiency,  has  been 

observed  only  as  a  result  of  foetal   endocarditis.     Uncomplicated  tricuspid 

stenosis  belongs  among  the  curiosities  of  medical  experience.     It  is  the  most 

unfavorable  of  all  valvular  lesions  as  regards  compensation.     It  can  be  only 

very  imperfectly  compensated  by  dilatation  and  hypertrophy  of  the  right 

luricle.  all  of  the  other  cavities  of  the  heart  receiving  less  than  the  normal 

amount  of  blood,  and  therefore  becoming  atrophied.     Tricuspid  stenosis,  as  a 

nk,  is  accompanied  by  other  valvular  lesions. 

Stenosis  and  insufficiency  of  the  pulmonic  valves  are  well-recognized  forms 
#>r  congenital  valvular  disease.  Still,  they  are  very  rare.  When  of  Aetal 
ongin  they  are  often  complicated  with  other  anomalies,  such  as  stenosis  of 
the  pulmonary  artery  or  of  the  conns  arteriosus,  perforation  of  the  septum 
rentriculorum,  and  non-closure  of  the  foramen  ovale  or  of  the  ductus  Botalli. 
When  uncomplicated  they  are  compensated,  often  completely,  by  dilatation 
lod  hypertrophy  of  the  right  auricle  and  ventricle.     The  left  side  of  the 
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'heart  does  tiot  €nlnrgi\  but,  on  the  other  hand,  it  hus  been  fuutid  mtroplnefl 
These  lesions  may  develop  in  very  riire  inhiaiiees  as  a  sequtmee  ar  etmi-om* 
itant  uf  cbronie  endoeiirtlitis  tif  the  left  side. 

We  have  now  eoiusitlered  the  tneebanism  uf  the  production  of  tlie  priiumnr 
ehangea  in  the  heart  following  vulvulur  lesion*.  It  has  been  $$hown  that  ihc 
different  lesion^;  may  be  compensated  to  a  greater  or  lei»s  eittent  by  hypvr' 
trophy  and  dilatation  of  certain  eavitie^  of  the  heart,  T)»e  dilatation  ifi 
tiiechanieally  j^roduced  by  over-accumulation  of  blood ;  the  hypertrophy  i* 
the  result  of  augmented  nutrition  of  the  muscular  wall  consotjuent  nj>on  flo* 
demaiul  for  inerensied  activity  of  the  heart.  In  favorable  ca&efe  the  hyper- 
trophy  Iwtars  a  cert n in  definite  relation  to  the  dilatation  and  to  the  degree  of 
obstruction  or  regurgitation,  m  that  the  functional  defects  of  the  valves  are 
as  nearly  counteracted  as  may  be.  In  unfavorable  cases,  even  very  e;ul}, 
the  dilatation  may  so  predominate  over  the  hypertrophy' that  the  vnhulir 
lesion  may  never  be  ai*  fully  compensated  a^  is  possible,  ThiH  ii*  ItkLdy  to  1  *• 
the  case  in  persons  very  much  enfeebled,  especially  when  the  valvular  df!ft^ct» 
are  acutely  developed. 

In  nearly  all  valvular  lesionSr  either  early,  or,  njore  fre(|uentlir,  nf\'^  r 
variable  period  of  compensation,  the  dilatation  comes  to  bt-ar  an  exc*  — 
ratio  to  the  degree  oV  hypertrophy,  and  the  blood  i^  dammed  buck  upon  ttit* 
general  venous  system.  Changes  ensue  referable  to  cbronie  venous  c<»ogr?- 
tif*n  or  passive  congestion  of  various  parts  of  the  body.  A  knowl<*dge  of 
these  changes  is  iteccssary  to  a  firoper  understanding  of  the  syniptom^  com- 
tnon  to  uncompensated  valvular  lesions.  They  can  only  be  referred  to  briefly 
here,  as  their  description  belongs  to  other  .section s;  of  this  wiirk. 

The  compensation  is  sometimes  disturbed  by  extension  of  the  morbid  pnv 
cesses  in  the  valves,  and  iii  many  cases  it  is  impaired  by  fatty  degeneration 
of  the  hypertro]>hied  muscular  tissue.  Depression  of  the  general  vitality 
of  the  patient  and  the  occurrence  of  intercurrent  disease  likewise  enfeeble  the 
heart.  In  some  cases,  however,  the  cause  of  the  failure  of  the  heart  is  not 
evident. 

In  the  lungs,  as  a  result  of  chronic  venous  congestion,  the  condition  already 
described  as  brown  or  pigment  induration  is  developed  (p.  96),  In  thia 
gtate  the  pulmonary  capillaries  are  distended  and  encruaeh  upon  tbf  air- 
eells.  Hemorrhagic  pulmonary  infarctions  are  freque*il,  produced  by  emboli 
in  brunches  of  the  pulmonary  artery  (p.  186),  ThcMC  emboli  ar**  derived 
usually  from  thronjbi  fonned  in  the  right  j^ide  of  the  heart.  It  is  nut  rmrv  iii 
the  later  stages  of  valvular  disease  for  tbrnuibi  to  form,  especially*  in  the  aptcc? 
of  the  ventricles  and  in  the  auricular  ap[M  ndiees.  in  con,sei(ueiice  of  the  n  ' 
ation  of  the  bkM>d-curr<*nt.  Chrtiuic  !»n>ncbitis  usually  attends  valvular  b- 
of  the  left  side  of  the  heart.  The  corulitiMU  of  the  heart  during  the  ,«tagi?  ol 
non-com]  ten  sat  ion  is  particularly  favorable  for  the  production  uf  uedema  of 
the  lungs. 

In  consecjuenee  of  clironic  passive  congestion  the  condition  called  nutmeg 
liver  is  developed.  The  blood  being  dammed  back  upon  the  inferior  vena 
cava  and  hcjiatic  veins,  the  central  veins  of  the  hepatic  lobules  become  dis* 
tended,  and  the  lobules  present  a  red  centre  and  light  periphery.  In  the 
peripheral  zone  the  hepatic  clOIs  fpften  contain  fivt.  This  swollen  state  of  tlie 
liver  may  be  f(*llr>wcd  by  a  so-called  red  atrophy  of  the  organ — a  condition  to 
be  hereafter  described  in  Section  TV. 

Chronic  con;;est!iin  of  the  spleen  is  evident  afler  death  from  its  eolargi*- 
ment,  dark  color,  atrd  firm  consistence.  The  kidneys  are  enlarged,  and  iii 
ty|)ical  cases  of  extremly  hard  consistence  and  of  a  dark-red  color.  This 
er>ndition  was  formerly  mistaken  ff»r  chronic  interstitial  nephritijj.     The  albu- 

!iiiriiiri;i  nt"   rrirdinc    disease    \s   eXplai'HMl    bv    iiu'i'tji^i'  oT   jilc^miri'    iu   tin'   rmul 
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veins  and  consequent  slowing  of  the  circulation,  and  the  diminution  in  the 
amount  of  urine  excreted,  by  the  diminished  tension  in  the  renal  arteries. 
Chronic  congestion  of  the  alimentary  tract  may  induce  chronic  inflammation 
of  the  stomach  and  intestine.  Cyanosis  and  anasarca,  with  transudation  of 
serum  into  the  various  serous  sacs  of  the  body,  result  from  the  general  venous 
congestion.  In  consequence  of  the  retardation  of  the  general  circulation 
the  blood  may  coagulate  in  the  peripheral  veins  and  venous  sinuses  of  the 
body.  Thrombi  so  formed  are  called  marantic.  They  form  an  additional 
source  of  origin  for  emboli  which  are  carried  to  the  pulmonary  artery.  Ven- 
ous hypersemia  and  arterial  ansemia  of  the  brain  are  among  the  consequences 
of  uncompensated  valvular  lesions.  The  lodgment  of  emboli  in  the  cerebral 
arteries,  particularly  in  the  middle  cerebral  or  its  branches,  and  the  consequent 
softening  of  the  anaemic  portion  of  the  brain,  will  be  considered  in  Section  V. 

Clinical  History. — Valvular  lesions,  so  long  as  they  involve  neither 
obstruction  nor  regurgitation,  give  rise  to  no  symptoms  of  disease,  and  their 
existence  is  only  ascertained  by  means  of  physical  signs.  Lesions  involving 
either  obstruction  or  regurgitation,  or  both,  as  a  rule  do  not  occasion  incon- 
venience until  they  have  led  to  enlargement  of  the  heart.  Moreover,  lesions 
occasion  suffering  and  are  attended  with  danger  in  proportion  as  the  dilatation 
*  predominates  over  the  hypertrophy. 

The  first  symptoms  proceeding  from  mitral  obstructive  or  regurgitant  lesions 
pertain  to  the  respiratory  system.  Deficiency  of  breath  on  exercise  is  for 
some  time  the  chief  inconvenience.  This  progressively  increases  in  propor- 
tion as  the  obstruction  to  the  pulmonary  circulation  increases.  The  patient 
is  at  length  obliged  to  discontinue  any  active  muscular  exertion,  but  may  be 
comfortable  while  remaining  quiet.  Dyspnoea  finally  becomes  habitual,  and 
is  more  or  less  prominent  as  a  symptom  after  dilatation  of  the  right  ventricle 
has  taken  place.  A  still  further  development  of  this  symptom  renders  the 
patient  unable  to  lie  down,  then  constituting  orthopnoea.  This  may  be  due, 
in  a  measure,  to  coexisting  pulmonary  conditions.  Cough  and  more  or  less 
muco-serous  expectoration  are  incidental  to  congestion  or  a  low  grade  of 
inflammation  of  the  bronchial  mucous  membrane.  An  abundant  serous 
expectoration  sometimes  occurs,  constituting  bronchorrha^a.  Haemoptysis  is 
not  infrequent,  the  hemorrhage  usually  being  small.  This  event  generally 
denotes  simply  bronchorrhagia,  but  occasionally  blood  is  extravasated  into 
the  air-cells,  constituting  circumscribed  pulmonary  apoplexy  or  hemorrhagic 
infarction.  Pulmonary  oedema  is  another  intercurrent  event  which  is  liable 
to  occur,  increasing  the  suffering  from  dyspnoea.  Hydrothorax  is  still  another 
source  of  embarrassment  of  respiration.  Pigment  induration  of  the  lungs 
dependent  on  persistent  congestion,  caused  by  regurgitant  and  obstructive 
mitral  lesions,  enters  into  the  rationale  of  dyspnoea  in  many  cases. 

After  enlargement  of  the  heart  takes  place,  its  action,  so  long  as  the  hyper- 
trophy predominates,  is  abnormally  strong.     This  may  be  perceived  by  the 
hand  placed  over  the  praecordia.     The  patient,  however,  rarely  complains  much 
of  palpitation,  having  become  accustomed  to  the  gradual  increase  of  the  power 
of  the  heart's  action.     The  pulse  is  small  and  weak  in  proportion  to  the  amount 
of  obstruction  or  regurgitation,  each  of  these  immediate  effects  of  the  lesions 
lessening  the  quantity  of  blood  propelled  into  the  aorta  and  its  branches  by 
the  systole  of  the   left  ventricle.     The  quantity  of  blood  contained  in  this 
jeotricle  at  the  time  of  a  systole  may  sometimes  be  so  much  lessened  that  it 
Y»M8  to  produce  a  radial  pulse  ;  hence  one  source  of  intermission  of  the  pulse. 
-Joother  source  is  an  actual  intermission  of  the  ventricular  systole.    Inequality 
^ne  successive  beats  of  the  pul.«ie,  as  regards  volume  and  force,  represents 
^''equal  supplies  of  blood  from  the  left  auricle  to  the  left  ventricle.     Irreg- 
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ularity  in  the  action  of  the  heart  is  not  infrequent.  Intermittency  of  th 
pulse  and  inequality  of  successive  beats,  due  to  deficiency  of  the  supply  m 
blood  to  the  left  ventricle,  are  characters  which  denote  mitral  cootractic 
rather  than  regurgitation. 

The  characters  pertaining  to  the  form  of  the  pulse,  as  ascertained  by  tl 
sphygmograph,  in  cases  of  mitral  regurgitation,  are — notable  variations 
the  length  of  the  line  of  ascent  in  different  pulsations,  shortness  of  this  li- 
in  a  greater  or  less  number  of  pulsations,  its  vertical  direction,  and  mark- 
dicrotism  in  the  line  of  descent.  In  cases  of  mitral  obstruction  the  line  ■ 
ascent  is  longer  and  the  variations  in  different  pulsations  are  less,  the  dire 
tion  of  this  line  being  also  vertical,  and  the  line  of  descent  showing  dicrotisr 
These  characters  denote  quickness  of  the  ventricular  systole,  feeble  arter- 
tension,  and  want  of  uniformity  as  regards  the  quantity  of  blood  sent  in 
the  aorta  in  different  beats. 

Pain  is  rarely  a  prominent  symptom  during  the  progress  of  mitral  lesioM 
but  uneasiness  and  an  indefinite  sense  of  distress,  referred  to  the  priecor(fl 
may  be  complained  of.  Nor  are  there  any  notable  symptoms  referable  to  fe 
nervous  system.  There  is  a  marked  contrast,  as  regards  mental  anxiety  i^ 
apprehension,  between  the  cases  in  which  the  action  of  the  heart  is  disturfc; 
by  lesions  and  those  in  which  the  disturbance  is  purely  functional.  In  i 
former  mental  depression  is  proportionate  to  the  physical  suffering,  and  • 
tients  are  likely  to  be  apathetic  with  respect  to  danger  ;  in  the  latter  the  m  i 
is  depressed  out  of  proportion  to  the  actual  ailment  and  patients  are  harai^2 
by  imaginary  fears.  If  dyspnoea  be  a  prominent  symptom,  the  loss  of  sic 
adds  to  the  sufferings  of  the  patient.  The  sleep  which  is  obtained  is  im-p 
feet  and  disturbed  by  frightful  dreams.  It  is  not  uncommon  for  patients 
be  unable  to  lie  down  for  many  weeks  before  death,  short  periods  of  sic 
being  obtained  by  inclining  the  body  forward  and  resting  the  elbows  on  t 
knees  or  on  some  solid  support. 

Sooner  or  later,  if  life  be  not  cut  off  by  some  intercurrent  affection,  dropsi< 
effusion  takes  place  into  the  areolar  tissue  and  serous  cavities.  The  Ion 
limbs  generally  first  become  cedematous,  afterward  the  face  and  body,  ai 
more  or  less  liquid  accumulates  within  the  peritoneal  and  within  the  pleui 
sac.  The  limbs  and  body  sometimes  become  greatly  swollen  and  the  scrotu 
acquires  an  enormous  size.  The  skin  on  the  lower  limbs  under  these  circui 
stances  may  become  erythematous ;  ulcerations  or  fissures  are  liable  to  occm: 
with  abundant  draining  away  of  serum.  Other  circumstances,  in  addition 
dilatation  of  the  right  side  of  the  heart,  may  contribute  to  the  occurrence  * 
dropsy ;  for  example,  anaemia.  The  face  is  congested,  and  not  infrequently  t  1 
lips  are  livid.  The  dusky  hue,  due  to  congestion  or  cyanosis,  combined  wi 
oedema,  gives  to  the  face  an  appearance  which  contrasts  with  the  pallid  m 
pect  characterizing  general  dropsy  from  renal  disease.  General  dropsy  arigic 
from  mitral  lesions  occurs  after  enlargement  by  dilatation  of  the  right  side  c 
the  heart  has  taken  place,  and  is  dependent  mainly  on  the  venous  obstructio 
which  the  latter  condition  involves.  Tricuspid  regurgitation,  which  may  exiJ 
to  some  extent  normally,  is  increased  in  this  condition,  and  adds  to  the  venoi 
obstruction.  This  condition  of  the  right  cavities  gives  rise  to  turgescence  o 
the  cervical  veins,  especially  when  the  patient  is  sitting  or  standing,  and  th 
turgescence  is  sometimes  very  great.  Under  these  circumstances  pulsatic 
of  the  superficial  veins  of  the  neck,  occurring  synchronously  with  the  auriculi 
or  ventricular  systole,  or  with  both,  is  not  uncommon.  Jugular  pulsation  i 
however,  observed  in  some  cases  without  venous  turgescence,  and  when  dropi 
has  not  taken  place  venous  pulsation  of  the  veins  of  the  extremities  is  soni 
times  observed. 

The  organs  composing  the  digestive  system  suffer  from  the  congestion  ar 
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;^jTfroin  dilatation  of  the  right  side  of  the  heart.  Enlargement  of  the  liver 
^  ~soiuetimes  observed.  Pulsation  over  the  liver,  apparent  to  the  eye  and 
_^iicli,  is  an  occasional  effect  of  tricuspid  regurgitation  with  hypertrophy  of 
l^e  right  ventricle.  The  pulsation  is  sometimes  so  strong  as  to  simulate 
i,f»€flrism.  The  appetite  and  digestion  become  impaired.  Prior  to  the  occur- 
.^iice  of  dilatation,  however,  the  appetite  and  digestion  may  be  but  little  dis- 
^^j^rbed.  Nutrition  may  be  but  little  affected  even  after  the  lesions  have  led  to 
loDsiderable  suffering.  Emaciation  is  not  an  early,  nor  at  any  time  a  marked, 
Effect  of  valvular  lesions  of  the  heart.  The  kidneys  participate  in  the  conges- 
^OD,  aad  the  secretion  of  urine  is  scanty.  Albumen  may  be  present  in  the 
•0riDe  as  an  effect  of  renal  congestion  without  denoting  degenerative  or  inflam- 
iK^atory  disease  of  the  kidneys.  Hemorrhage  from  the  stomach  or  intestines 
^  an  occasional  effect  of  the  congestion  of  the  mucous  membrane  in  these 
^mtions.     Hemorrhoids  and  epistaxis  belong  in  the  same  category. 

Xortic  lesions  involving  obstruction  or  regurgitation  usually  give  rise,  as 
the  first  symptom,  to  inconvenience  from  the  increased  power  of  the  heart's 
iction  consequent  upon  hypertrophy  of  the  left  ventricle.  The  patient  com- 
pUiDSof  palpitation,  especially  on  exercise  or  under  the  influence  of  mental 
eiaotiuns.  The  action  of  the  heart  is  felt,  by  the  hand  over  the  prsecordia,  to 
be  inordlDately  strong,  and  the  dress  or  portions  of  the  body  may  show  visible 
Bovements  with  each  ventricular  systole.  Pain  is  more  likely  to  be  present 
than  in  ca-ses  of  mitral  lesions,  and,  irrespective  of  the  painful  affection  called 
num pectorUj  it  is  not  infrequently  a  prominent  symptom.  Cough,  expecto- 
ntioo,  dyspnoea,  and  haemoptysis,  dependent  on  pulmonary  congestion  and  the 
lecidents  incident  thereto,  occur  less  frequently  in  connection  with  aortic 
tbu  with  mitral  lesions.  Pulmonary  congestion,  dependent  on  dilatation  of 
the  left  auricle,  does  not  occur  until  the  dilatation  of  the  left  ventricle 
becomes  predominant,  and  the  disease  may  end  fatally  without  this  result 
taking  place. 

If  the  lesions  produce  contraction  with  little  or  no  regurgitation,  the  pulse  is 
BBply  weakened,  but  not  in  a  notable  degree  even  when  the  contraction  is  con- 
aderable.  Under  these  circumstances,  however,  the  pulse  is  frequently  weak 
in  proportion  to  the  power  of  the  heart's  action ;  and  the  force  of  the  stroke 
kit  by  the  finger  over  the  artery  is  in  striking  contrast  to  the  impulse  felt  by 
the  hand  over  the  prsecordia.  If  the  lesions  impair  the  aortic  valve  so  as  to 
iuYolve  considerable  regurgitation,  the  pulse  is  somewhat  distinctive  of  this 
fart.  The  artery  strikes  against  the  finger  with  quickness,  and  appears 
iwtanlly  to  recede ;  the  stroke  is  not  sustained,  and  the  pulse  is  said  to  be 
jnkoig  or  coUapsing^  giving  a  sensation  as  if  a  "  ball  of  blood  were  shot 
tboughthe  artery."  This  is  due  to  the  fact  that  directly  after  the  ventric- 
liar  systole  the  aorta  is  emptied  by  the  regurgitant  current,  and  this  current 
ttd  the  direct  current  come  into  collision  when  the  ventricle  contracts. 
Another  symptom  pertaining  to  the  arteries  in  some  cases  is  distinctive  of 
fee  aortic  regurgitation — namely,  visible  movements  of  the  arterial  trunks 
ffcich  are  superficially  situated,  such  as  the  carotid,  temporal,  subclavian, 
kiehial,  etc.  The  appearance  caused  by  the  movements  of  these  vessels  is 
^  Mffletimes  very  striking,  and  it  is  so  distinctive  that  aortic  regurgitation  is 
rendered  highly  probable  by  this  symptom  alone. 

rbe  tracings  by  the  spbygmograph  in  cases  of  aortic  obstructive  lesions 
gireao  oblique  and  curved  line  of  ascent,  denoting  the  slowness  with  which 
die  blood  is  driven  into  the  aorta,  and  in  the  line  of  descent  dicrotism  is 
«t&er  sh'ght  or  wanting.  In  cases  of  aortic  regurgitation  the  line  of  ascent 
u  vertieal,  and  dicrotism  in  the  line  of  descent  is  marked.  If,  as  is  not  infre- 
peor.  .«»enile  induration  of  the  arteries  coexist,  the  summit  presents  a  plane 
f  greater  or  less  length.     If  this  condition  of  the  arteries  do  not  exist,  the 
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upper  part  of  the  diagram  representing  a  pulsation  is  pointed,  and  the  line 
ascent  may  be  notched  near  its  upper  extremity. 

General  dropsy  occurs  in  only  a  small  proportion  of  cases  of  aortic  lesio 
that  is,  dropsy  arising  from  the  cardiac  affection.  This  is  owing  to  the  1 
that  life  is  generally  destroyed  before  the  lesions  have  led  to  predomin 
dilatation  of  the  right  cavities  of  the  heart.  Hence,  turgescence  of  the  ee 
cal  veins  and  jugular  pulsation  do  not  belong  to  the  clinical  history  of  ao 
lesions.  This  statement  also  holds  good  with  respect  to  congestion  of 
abdominal  viscera  and  the  kidneys. 

Aortic  regurgitant  lesions  give  rise  to  symptoms  proceeding  from  a  sad 
increase  of  the  accumulation  of  blood  within  the  left  ventricle  sufficieDt 
embarrass  the  action  of  this  ventricle  by  distension.  This  ventricle  becon 
overloaded  by  the  regurgitant  current  in  addition  to  the  direct  mitral  curr 
the  ventricular  walls  are  distended  so  as  to  weaken  their  power  of  contract 
This  is  a  rational  explanation  of  paroxysms  of  distress  to  which  these  les 
give  rise.  The  action  of  the  heart  is  irregular  and  spasmodic,  and  the  pat 
experiences  a  sense  of  great  oppression  at  the  prascordia,  with  a  feeling 
impending  death.  These  attacks  are  excited  at  first  by  muscular  exercis 
mental  emotions,  but  after  a  time  they  may  occur  without  any  obvious  e: 
ing  cause.  They  occasion  great  distress,  and  sudden  death  may  take  plac 
an  attack  of  unusual  violence,  the  left  ventricle  being  paralyzed  by  over 
tension.  They  are  more  frequent  and  serious  when  dilatation  of  the  left 
tricle  predominates  over  hypertrophy,  yet  they  may  be  more  or  less  freqi 
and  violent,  and  may  prove  fatal  while  hypertrophy  is  predominant, 
occurrence  of  these  attacks  renders  patients  affected  with  aortic  lesions  n 
anxious  and  apprehensive  than  those  affected  with  mitral  lesions.  The  ( 
ger  from  over-distension  of  the  ventricle  is  perhaps  greater  without  than  v 
mitral  insuiGftciency.  The  latter,  as  regards  this  danger,  may  be  said  to 
compensatory. 

Aortic  and  mitral  lesions,  involving  either  obstruction  or  regurgitation 
both,  in  each  situation,  are  not  infrequently  associated  in  the  same  o 
Certain  of  the  symptomatic  phenomena  arising  from  lesions  at  the  mil 
and  aortic  orifice  are  then  combined.  Mitral  obstruction  as  well  as  regui 
tat  ion,  however,  may  afford  some  protection  against  the  paroxysms  of  disti 
and  the  liability  to  sudden  death  incident  to  aortic  regurgitation,  by  prevc 
ing  over- distension  and  paralysis  of  the  left  ventricle. 

TVwuspid  and  pulmonic  le^ions^  as  already  stated,  are  comparatively  r 
In  the  majority  of  cases  in  which  they  exist  they  are  congenital.  They 
therefore  most  liable  to  be  met  with  in  young  subjects.  Tricuspid  le»i< 
in  proportion  as  they  involve  obstruction  or  regurgitation,  lead  primaril; 
dilatation  of  the  right  auricle,  and  thence  to  systemic  congestion.  Gen 
dropsy  under  these  circumstances  is  likely  to  occur  early,  without  ha^ 
been  preceded  by  the  symptoms  denoting  pulmonary  congestion.  Tur 
cence  of  the  cervical  veins  and  venous  pulsation  are  also  early  symptom 
such  cases.  Lesions  at  the  pulmonic  orifice,  involving  contraction  or  regi 
itation,  in  like  manner  soon  lead  to  dilatation  of  the  right  auricle  and 
symptomatic  phenomena  dependent  thereon. 

Pathological  Character. — The  primary  evils  of  valvular  lesions 
mechanical.  They  do  harm  by  obstructing  the  direct  or  normal  current 
blood,  and  by  allowing  abnormal  or  regurgitant  currents  to  take  place.  1 
induce  hypertrophy  or  morbid  growth  of  the  walls  of  the  heart  by  increa 
the  force  of  the  heart's  action,  and  thereby  inducing  hypemutrition.  ' 
result,  it  is  to  be  borne  in  mind,  is  not  an  evil.  The  hypertrophy  resul 
from  valvular  lesions  is  conservative.    The  augmented  power  of  action  w 
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the  beart  acqaires  with  its  increased  muscular  growth  enables  it  better  to 
^^  on  the  circulation  despite  the  obstacles  afforded  by  obstructive  and 
regurgitant  lesions.  The  hypertrophy  is  compensatory  for  the  obstacles 
irhich  these  lesions  afford.  This  fact  has  an  important  practical  bearing  on 
ihe  management.  Dilatation  of  the  cavities  is  another  result  of  valvular 
lesions.  This  result,  when  it  predominates  over  hypertrophy,  is  an  evil. 
The  beart  is  weakened  in  proportion  as  it  becomes  dilated.  The  circulation 
then  suffers,  not  only  from  the  obstacles  afforded  by  the  valvular  lesions,  but 
from  the  inadequate  power  of  the  heart's  action.  As  a  rule,  it  is  not  until 
diliution  predominates  over  the  hypertrophy  that  distressing  and  grave 
symptoms  of  disease  of  the  heart  are  developed ;  and  the  suffering  and 
^Dger  increase  as  the  dilatation  progresses. 

It  is  important  to  bear  in  mind  that  valvular  lesions  do  not  necessarily 
inTolve  existing  inflammation.  The  atrophy  and  calcareous  degeneration 
fhich  lead  to  contraction  of  the  valves,  rigidity,  rupture,  etc.  are  not  inflam- 
Butory  processes,  although  they  may  be,  and  in  a  large  proportion  of  cases 
probably  are,  the  after-effects  of  inflammation. 

Causation. — In  the  majority  of  cases  valvular  lesions  originate  in  an 
endocarditis  occurring  in  acute  articular  rheumatism.  The  degenerative 
ehaoges  which  follow  endocarditis  lead  to  obstruction  or  regurgitation  after 
I  period  more  or  less  remote.  When  the  evils  or  inconvenience  resulting 
from  Talvular  lesions  are  sufficient  to  lead  the  patient  to  seek  for  medical 
aid.  it  may  be  found  that  one  or  more  attacks  of  rheumatism  were  experi- 
eowd  five,  ten,  fifteen,  or  twenty  years  before ;  and  when  cases  first  come 
under  observation  more  or  less  enlargement  of  the  heart  has  already  taken 
place.  Enlargement,  indeed,  has  probably  existed  for  a  long  time,  and  it 
mij  not  be  until  the  heart  becomes  weakened  by  dilatation  that  the  patient 
applies  to  the  physician.  Moreover,  rupture  of  the  valves  or  tendinous  cords 
lometimes  results  from  the  violence  of  the  heart's  action,  without  any  pre- 
TioQS  structural  change.  Rheumatic  endocarditis  affects  by  preference  the 
■itnl  valves.  The  congenital  lesions  generally  affect  the  valves  of  the  right 
ide.  On  the  other  hand,  chronic  inflammation  of  the  aorta,  leading  to  an 
atheromatous  condition,  is  likely  to  involve  the  aortic  valves.  These  lesions 
are  more  frequent  in  advanced  than  in  early  life,  whereas  the  mitral  lesions 
consequent  on  rheumatic  endocarditis  are  oftener  manifested  in  the  latter 
peioi  Chronic  non-rheumatic  endocarditis,  however,  often  affects  both  the 
»itic  and  the  mitral  valves,  more  especially  the  aortic  segment  of  the  latter. 
Valvular  lesions  occur  not  infrequently  as  a  remote  effect  of  syphilis. 

Diagnosis. — The  existence  of  valvular  lesions  can  be  determined  with 
poativeness  only  by  means  of  auscultatory  signs.  By  means  of  signs  the 
eiistence  of  lesions,  their  situation,  and  their  character  as  regards  being 
•krtructive  or  regurgitant  may  generally  be  ascertained.  Lesions  situated 
U  the  different  valves  and  orifices  are  represented  by  endocardial  murmurs, 
lid  the  presence  of  these  is  evidence  of  the  existence  and  situation-  of  the 
Ittions,  It  will  suffice  here  to  enumerate  the  several  organic  murmurs  pro- 
daced  within  the  heart,  together  with  the  distinctive  characters  and  signif- 
WDce  of  each.  They  are  naturally  arranged  into  mitral,  aortic,  tricuspid, 
tad  pulmonic  murmurs. 

iftra/  Murmuri(. — A  murmur  heard  with  the  first  sound  of  the  heart^ — i.  e. 
Ijitolic,  having  its  maximum  of  intensity  at  or  near  the  situation  of  the  apex- 
kit,  or  perhaps  limited  to  that  situation — represents  mitral  lesions.  These 
fcaoM  may  or  may  not  involve  insufficiency  of  the  valve  and  consequent 
li^argitation.    K  a  regurgitant  current  exist,  the  murmur  is  properly  called 
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a  mitral  re^jtm/itanf  mttrmur  i  but  a8  mere  rouerhneas  of  xhe  valve  [>Ti>l>;»blj 
luay  give  riBe  to  a  murmur  with  ihe  characters  just  iiicutiuiied^  without 
regurgitittiow,  the  name  ju^t  given  ig  iiat  always  Hrictly  currect.  A  bctt<?f 
nuuie  18  mitrtif  Hi/xftt/tr  fnHrmitf%  with  or  without  regurgilatiou.  If  tlie  nnrr- 
luur  he  tlifTusL**!  heyuiitl  the  apex,  around  the  left  hitera)  surface  of  the  • 
and  heard  on  the  hack  near  the  h»wer  angle  of  the  scapula  on  the  Ic2i 
gnuietiuH's  oil  the  right  side*  mitral  regnrgitation  may  he  inferred,  h  xht 
uiumuir  he  heard  only  around  llie  apex  and  over  the  body  of  the  heart  n 
does  not  afford  proof  oi'  regurgitation  ;  it  may  be  a  mitral  m  Atolic,  aoij. 
regurgitant,  or  an  intraventricular  munnur.  A  mitral  systolic  tnannar, 
regurgitant  or  nori-regurgifnut,  is  not  transmitted  above  the  heart.,  na*!  if 
not  heard  over  the  carotid  arteries.  This  murmur  may  be  soft  (belJovf. 
like)  or  rough,  and  sometimes  it  h  musical.  It  ig  to  be  distinguished  fnim 
a  tnurmur  i^ometimes  produced  by  the  impulse  of  the  heart  against  the  |m>t* 
tion  of  lung  covering  the  apex.  This  exocardial  murmur  ii*  called  a  eaffiifti 
jmhttonart/  munuur.  It  18  usually  limited  to  the  inspiratory  act  and  t^i  » 
space  over  or  a  little  to  the  left  of  the  apex-beat, 

A  murmur  heard  after  the  second  and  just  before  the  first  fM:iund  • 
heart — I.  ft,  pre.'^ystolics  eontinuing  up  to  the  first  8ou?id  and  instantly  i^^ 
when   thiii  sound  occurs — also  represents,  generally,  mitral  lesions       Tint 
murmur  is  heard  at  or  near  the  apex,  and  is  usually  confined  within  n  f^r 
eum.Hcribed  area  around  the  apex.     It  \^  almost  always  rough,  rest n 
a  pound  produced  by  throwing  the  Hps  or  tongue   into   vibration   with 
expiretl  breath.     The  letters  rrrp,  whispered,  the  tongue  vibrating  with  the 
first  three  letters^  represent  the  murmur^  the  letter  p  representing  the  fir«t 
sound  of  the  heart.     This  murmur  is  iirodueed  by  eontraetion  of  the  milml 
orifice  in  eon  sequence  of  the  union  at  their  sides  of  the  mitral  eurtains,  form- 
ing a  buttonholedike  slit.     The  murmur  represents  mitral  eontraetion  with 
occasional   exceptions.       In   some   eases    in    which   free   aortic   rrgurgitaltoa 
exists,  the   left   ventricle   becoming   lilled   before   the   auricles  contract,  the 
mitral  curtains  are  floated  out,  and  the  valve  is  closed  when  the  mitral  cm* 
rent  takes  place.     Under  these  c  ire  urn  stances  the  murmur  may  be  prodorf^f 
although  no  mitral  lesion  exists.     I  have  reported  cases  in   which  thi 
mur  was  marked,  the  autopsy  showing  no  mitral  lesions,  but  aortic  ^ 

permitting  free  regurgitation.*     This  murmur  is  called  the  mitral  dirrct 
p  rrjt^^fnlu'  m  it  rm  n  r. 

A  mitral  murmur,  following  the  second  sound  of  the  heart  and   em 
before  the  first  scuind,  is  produced  by  the  current  of  Vdood  from   the  aui 
to  the  ventricle  prior  to  the  auricular  contraction.     This  murmur  may 
the  tjuality  which  usually  cliaractcriaies  the  presystolic  murmur,  or  it  mayi 
a  soft  blowing  sound.     It  is  heard  at  or  a  little  above  the  apex.     This 
mur  mav  be  called  the  tuifral  *li<istfJir  murnntr.      It  may  be  associated 
the  presystolic  murmur,  and   the  two  murmurs  will  then  occupy  the  wl 
of  the  long  pause  of  the  heart. 

The  murmurs  produced  by  the  direct  and  the  regurgitant  streams  of  blcNid 
not  infrequently  coexist.  Either  may  exist  without  the  others^  the  tnitnit 
regurgitant  being  much  the  more  frequent. 

Aorfir  MHrmnrm, — A  murmtir  with  the  first  sound,  or  a  systolic  murmur, 
heard  with  its  maximum  ki^  intensity  at  or  above  the  base  of  the  heart  and 
propagated  into  the  carotids,  is  called  an  aorftc  dinct  nivrtnur.  This  mur- 
mur may  represent  aortic  lesions,  and  it  is  then  called  organic,  or  it  may 

*  Vide  article  on  tmrdiac  murmurs  by  the  author  in  the  Amrrtean  Jttumal  of  ike  ,  

iml  Stienren^  Jidy^  1S02,  A  cfl.se  in  which  a  mitral  pre^ystoUc  murmur  exi!%tfd  without 
mitral  lesions,  free  aortic  re^irgilalitm  existing,  is  ruponed  bv  Dr.  John  ilulienis  in  xht 
PhUadelphia  Medieal  ^evw,  Nov.  14,  1886. 


DIA  GNOSIS.  259 

due  to  a  morbid  condition  of  the  blood,  without  aortic  lesions,  and  it  is  then 
called  an  inorganic,  an  anaemic,  or  a  haeniic  murmur.  The  following  circum- 
stances render  it  probable  that  the  murmur  is  inorganic  or  anaemic :  The  evi- 
dent existence  of  anasmia ;  the  absence  of  other  signs  of  cardiac  lesions ;  the 
variableness  of  the  murmur,  being  sometimes  present  and  sometimes  want- 
ing, and  differing  much  at  different  times  in  intensity ;  the  presence  of  mur- 
mur in  the  larger  arteries,  such  as  the  carotid,  subclavian,  etc.,  and  a  con- 
tinuous rnnrmar  in  the  veins  of  the  neck,  commonly  known  as  the  ven- 
ous hum.  Attention  to  these  points  will  generally  suffice  for  determining 
whether  an  aortic  direct  murmur  be  organic  or  inorganic.  The  organic 
murmur  denotes  lesion  of  some  kind,  but  not  necessarily  obstructive ;  that 
is,  the  lesion  may  simply  render  the  membrane  at  or  near  the  aortic  orifice 
rough,  without  involving  obstruction  to  the  current.  The  murmur  may  be 
soft  or  rough,  and  it  is  sometimes  musical. 

An  aortic  murmur  with  the  second  sound  of  the  heart— i.e.  diastolic,  heard 
usually  at  the  base,  but  in  most  cases  having  its  maximum  a  little  below  the 
bise,  on  or  near  the  left  margin  of  the  sternum— is  called  an  a/jt-tic  reyurgi- 
tmt  murmur.  It  represents  insufficiency  of  the  aortic  valve,  and  consequent 
regurgitation  from  the  aorta  into  the  left  ventricle.  This  murmur  may  be 
more  or  less  loud  and  prolonged ;  it  is  generally  soft,  but  sometimes  rough, 
and  it  may  be  musical.  According  to  Dr.  Balthazar  Foster,  if  the  murmur 
be  heard  at  the  apex  of  the  heart,  it  denotes  that  the  insufficiency  is  due  to 
I  lesion  of  the  posterior  segment  of  the  aortic  valve. 

A  murmur  is  sometimes  produced  by  the  backward  current  of  blood  in  the 
aorta,  the  aortic  valves  being  sufficient ;  that  is,  regurgitation  into  the  ventri- 
cle not  taking  place.  This  is  a  very  short  murmur,  preceding  and  ending  with 
the  second  sound.  It  is  heard  over  the  site  of  the  aorta  in  the  second  right 
intercostal  space,  close  to  the  sternum.  It  may  be  called  an  aortic  predias- 
idk  mumiur. 

The  aortic  direct  and  regurgitant  murmurs  not  infrequently  exist  in  com- 
bination, but  either  may  be  present  without  the  other.  Aortic  murmurs 
coexist  with  mitral  murmurs  in  the  cases  in  which  mitral  and  aortic  lesions 
are  associated. 

Trimispid  Murmurs, — Tricuspid  lesions  are  comparatively  rare,  and  hence 
1  murmur  referable  to  this  orifice  is  infrequent.  A  tricuspid  refpirgitant 
mnmnr  occasionally  exists,  representing  regurgitation  from  the  right  ven- 
tricle to  the  right  auricle,  with,  perhaps,  hypertrophy  of  the  ventricle.  It 
occurs  with  the  first  sound,  and  is  to  be  distinguished  from  a  mitral  regurgi- 
tmt  murmur  by  its  being  either  limited  to,  or  having  its  maximum  of  inten- 
siiy  at,  the  right  inferior  border  of  the  heart — namely,  near  the  ensiform 
cartilage.  It  is  liable,  without  care,  to  be  confounded  with  a  mitral  regurgi- 
tant murmur.  A  tricuspid  direct  murmur  is  exceedingly  rare,  owing  to  the 
fact  that  lesions  analogous  to  those  which  give  rise  to  a  mitral  direct  mur- 
nor  are  infrequent  at  the  tricuspid  orifice. 

bihnonic  Munnnrs, — A  pulmonic  direct  murmur  is  not  of  very  infrequent 
occurrence.  It  is  heard  with  the  first  sound  of  the  heart,  at  or  above  the 
bi«e,  over  the  pulmonary  artery — namely,  in  the  second  intercostal  space, 
WW  the  left  margin  of  the  sternum.  It  is  to  be  distinguished  from  an 
Mrtic  direct  murmur  by  its  situation,  as  just  stated,  coupled  with  its  non- 
tnnsmisgion  into  the  carotids.  It  represents  pulmonic  lesions  when  it  is  not 
inorganic  or  anaemic,  as  it  not  infrequently  is.  The  circumstances  which 
rwder  it  probable  that  it  is  inorganic  are  the  same  as  when  the  question 
ttWtea  to  the  organic  or  inorganic  character  of  an  aortic  direct  murmur. 

By  means  of  the  foregoing  murmurs  the  valvular  lesions  are  recognized 
ittd  localized,  but  it  is  important  to  bear  in  mind  that  neither  the  extent  nor 
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pravitv  of  legions  i:^  detcrniiued  by  the  luurmurft.  AVhethcr  the  'V 
mure,  he  produced  b);  Ie^ifins  which  involve  obstruction  or  nol 
determined  by  the  ^itiidy  of  the  murmurs  alone;  and  whether  it 
tanT  murmurs  proceed  from  much  or  little  regurgitation  in\i»l  be  ^' 
by  other  evidence  than  thut  which  the  murmursS"  afford.  The  ii 
the  murmurs  is  no  proof  of  lljc  gravity  of  the  lesions ;  slight  or 
lesioufs.  may  give  rrse  to  loud  murmurs,  and  grave  lenious  may  be  rep  rest  nUilJ 
by  feeble  murmurs.  Nor  does  the  character  of  tbe  t^ouud  as  regards  njft* 
ness,  roughness,  or  a  musical  iutonation  furnisth  any  definite  informatinu 
reepeeting  the  extent  or  gravity  of  the  lesions.  With  reference  tu  thi* 
important  point  of  investigation,  therefore,  evidence  h  to  be  sought  for  cIik?- 
where.  Symptoms  relating  to  tbe  cireulationT  which  littve  been  considertii 
under  the  head  of  the  CHoieal  History,  shed  light  upon  this  point,  but  iu 
addition  other  physieal  signs  are  t<>  be  taken  into  aeeount. 

A  comparison  of  the  sounds  of  the  he>irt.  jis  produced  ^eparately  nt  ilif 
aortic  and  pulmonic  orifice,  is  one  source  of  information.    Thi*.  coDipaHson  i* 
made  by  listening  successively  to  tlie  sound  as  heard  in  the  riL'ht  ^m]  in  Oic 
left  second  intercostal  space  near  tbe  margin  of  the  sternum,  tl 
right  side  emanating  from  the  aortic,  and  the  sound  cd'  the  lei  i 
pulmonic,  orifice.     If  aortic  lesions  be  indicated  by  the  presence  of  the  aortic 
direct  or  regurgitant  murmur,  und  the  lesions  be  af  such  a  character  that  tiii' 
aortic  valve  is  impaired,  the  second  sound,  «s  produced  by  this  valve,  will  b* 
more  or  less  weakened,  or  perhajis  extinguished^  and  the  alteration  h  ascer* 
tained  by  a  comparison   with  the  pulmonic  second  sound.     If,  on  the  con* 
trary,  tbe  aortic  sound  be   unimpaired,  it  may  be  inferred  that   tbe  aoii 
valve  is  intact.     A  comparison  of  the  aortic  and  the  pulnionie  it<>und  is  i 
less  useful   in  the  cases  in   which  mitral  lesions  are  shown  to  exist  by 
mitral  direct  or  tbe  mitral  regurgitant  munnur.      If  there  be  much  obstr 
tion  or  regurgitation,  or  both,  ut  tbe  mitral  orifice,  the  aortic  sound  will 
weakened  by  the  diuiinisbed  amount  of  blood  propelled  into  the  aortji  wj| 
eacb  ventricular  systcde ;  and  if  tbe  mitral  obstruction  or  regurgitation^ 
both,  have  led   to   byy>ertrophy  of  the  right  ventricle,  the  pulmonic   sou 
will  be  intensified  by  the  greater  force  with  which  the  blood  is  |»rapelled 
the  pnlmooary  artery  by  the  systole  of  the  right  ventricle.     Thus,  by  nica 
of  this  application  of  auscultation  useful  information  is  obtained   respecti 
the  extent  or  gravity  of  tbe  lesions,  tlie  existence  und  situation  of  which  \ 
revealed  by  the  endocardial  murmurs. 

Further  evidence  of  the   extent  or  gravity  of  valvular  lirsions   relalf. 
enlargement  of  the  heart.     Enlargement  of  the  heart  is  an  effect  of  valvi 
lesions,  and  is  proportionate  to  the  amount  and  duration  of  the  obstruct 
and  regurgitation  which  the  valvular  lesions  occasion.     Hence,  the  degree  | 
enlargement  is  a  criterion  of  the  extent  and  gravity  of  the  valvular  lesiol 
The  question  then  arises,  How  are  the  existence  and  degree  of  enlargem6 
of  the  heart  to  be  ascertained  ?     The  altered  situation  of  the  apex,  if 
attribulal)le  to  extrinsic  causes,  is  evidence  both  of  the  existetiee   and 
degree  of  enlargement.     The  first  effect  of  enlargement  is  to  carry  the  a| 
to  the  left  of  its  normal  situation  within  the  linea  mammillaris.     The   n€ 
effect   is  to  lower  its  situatiitn   to  the  sixth,  seventh,  or   eighth    intereoji 
space,     tn  proportion  as  the  apex  is  removed  without  the  left    nipple 
lowered,  is  the  amount  of  enlargement.     The  situation  of  tbe  apex  is  loj 
determined  by  tbe  eye  or  touch,  or,  if  it  can  neither  be  seen  nor  felt,  by  filf 
ing  the  point  where  tbe  systolic  sound  has  its  maximum  of  intensity.     OC 
evidence  of  enlargement  is  obtained  by  percussion.     The  dulness  within 
area  known  as  the  superficial  cardiac  space,  or  tbe  space  in  which  the  h« 
is  uncovered  of  lung,  is  increased  in  degree  and  in   extent  in  proportioal 
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the  heart  is  eularged.  The  left  border  of  the  heart  is  found  by  percussion  to 
fall  one,  two,  or  three  inches  without  the  left  nipple,  the  situation  of  the  right 
border  and  the  base  of  the  heart  being  in  most  cases  but  little  changed. 

Having -determined  the  existence  of  enlargement  and  its  extent,  it  remains 
to  ascertain  the  kind  of  enlargement ;  that  is,  whether  hypertrophy  or  dilata- 
tion predominates.  The  most  important  signs  in  this  discrimination  are  fur- 
nished by  palpation.  If  either  the  apex-beat  or  additional  impulses  in  the 
intercostal  spaces  above  the  apex  be  felt  by  the  hand  to  be  abnormally 
strong,  and  especially  if  there  be  a  heaving  elevation  of  the  praecordia  with 
the  ventricular  systole,  hypertrophy  predominates.  The  apex-beat  under 
these  circumstances  may  be  diffused,  owing  to  the  globular  form  which  the 
heart  may  assume  when  enlarged ;  the  augmented  power  of  the  heart's  action 
is  then  to  be  appreciated  by  the  impulses  above  the  apex  or  by  the  praecordial 
heaving.  On  the  other  hand,  if  dilatation  predominate  the  cardiac  impulses, 
if  felt  at  all,  are  feeble.  Auscultation  also  furnishes  signs  of  importance  in 
this  discrimination.  The  systolic  sound  of  the  heart  over  the  apex  is  loud, 
prolonged,  and  booming  in  proportion  as  hypertrophy  predominates,  and  on 
the  contrary  the  sound  is  short  and  valvular  in  quality  if  dilatation  predomi- 
nate. Attention  to  these  points,  in  connection  with  the  symptoms,  will  enable 
the  physician  to  judge  of  the  kind  of  enlargement  to  which  the  valvular 
lesions  have  given  rise. 

Prognosis. — Valvular  lesions  not  involving  either  obstruction  or  regurgi- 
tation may  remain  innocuous  for  an  indefinite  period.  The  physician  should 
be  careful  not  to  attach  undue  importance  to  the  presence  of  one  or  more  of 
the  organic  murmurs.  These  are  frequently  discovered  in  examinations  of 
the  chest  when  patients  complain  of  no  symptoms  referable  to  the  heart,  and 
in  persons  who  suppose  themselves  to  be  in  perfect  health.  If  the  lesions  be 
accompanied  by  enlargement  of  the  heart,  obstruction  or  regurgitation,  or 
both,  may  be  inferred,  and  the  lesions  are  not  innocuous ;  yet  so  long  as  the 
enlargement  is  exclusively  or  mainly  hypertrophic,  serious  evils  directly 
attributable  to  the  cardiac  lesions  rarely  occur.  The  patient  under  these 
circumstances,  as  a  rule,  simply  suffers  more  or  less  inconvenience.  The  suf- 
fering and  danger,  as  already  stated,  depend  chiefly  on  the  weakness  arising 
from  predominant  dilatation  of  one  or  more  of  the  cavities  of  the  heart.  The 
progress  of  enlargement  is  generally  slow,  and  it  is  not  uncommon  for  patients 
affected  with  valvular  lesions,  together  with  more  or  less  hypertrophy,  to  live 
many  years,  and  even  to  old  age. 

The  SYMPTOMS  which  denote  danger,  immediate  or  not  remote,  differ  accord- 
ing to  the  seat  of  the  valvular  lesions.  In  connection  with  mitral  obstructive 
and  regurgitant  lesions  habitual  and  considerable  dyspnoea,  if  referable  to 
the  cardiac  affection — that  is,  not  dependent  on  a  coexisting  affection,  such  as 
asthma — is  evidence  that  the  fatal  termination  is  not  very  far  distant.  The 
supervention  of  general  dropsy  generally  shows  that  the  end  is  near  at  hand. 
Yet  sometimes,  under  judicious  management,  the  dropsy  diminishes  or  dis- 
appears, and  life  is  prolonged  for  a  considerable  period.  Death  takes  place 
suddenly  in  some  cases  in  which  the  valvular  lesions  are  exclusively  mitral  / 
but,  as  a  rule,  if  life  be  not  cut  off  by  some  intercurrent  affection,  the  patient 
dies  after  a  period  of  suffering  more  or  less  prolonged.  In  cases  of  aortic 
lesions  involving  obstruction  and  regurgitation,  especially  the  latter,  dan<rer 
is  indicated  by  the  occurrence  of  paroxysms  characterized  by  great  praecordial 

'  My  colleague,  Prof.  Janeway,  has  met  with  a  case  in  which,  a  thrombus  having 
fonned  in  the  left  auricle,  a  portion,  Ijecominj^  detached,  plugged  the  mitral  orifice  and 
caiieed  sudden  death.    This  was  diagnosticated  before  death. 
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dmtret^s  and  bj  a  sense  of  impendinr^  deaih,  the  action  of  tlie  heart  1m 
nUr  or  tumultuous,    8udden  death  is  liable  to  occur  in  paruxy^mt*  <•!  U 

the  heart  being  paralyzed  by  over-distension  of  the  left  ventricle.  Suiia<£ 
death  sometimes  occurs  in  cases  of  aortic  legions  when  little  or  no  habit ud 
inconvenience  from  the  cardiac  affection  had  been  experiene4?d  and  the  exiw 
enee  of  any  aifection  of  the  heart  waj*  perhaps^  unknown.  It  h  rare  fo) 
lesionii  exclusively  aortic  to  lead  to  general  dropsy.  The  inimudiale  or  pm; 
iiiiate  danger  is  to  be  determined  by  the  amount  of  obstruelimt  or  regurgttJ 
iron,  especially  the  hitter,  in  euniieetion  with  the  degree  of  enlargementj 
ticularly  enlargement  by  dilatation. 

Ill  cases  of  tricuspid   and  pulmonic  lesions  general  dropsy  is  nu  eve 
denoting  a  degree  of  weakness?  f»f  the  right  side  of  the  heart  from  dtUtatioi^ 
which  will  be  likely  ttj  lead  V>efore  long  to  a  fatal  result. 

In  all   cafee.«  of  viilv\tlar  lej*ion!?  asi^oeiHtcd  with  much  enlargement,  a^jt 
cially  if  the  enlargement  be  by  dilatation,  the  pnignosis  i.*  unfavonible,    Th 
patient  will   die   sjiooner  or  later  with   the  cardiac   affection   if   life   be  m 
destroyed  by  some  other  diseage,  the  occurrence  of  a  fatal  result  being  onW 
a  question  of  time  and  the  duration  varying  greatly  in  different  cases. 

Death  may  occur  in  eonsenuence  of  certain  local  aflfections  nr  acrideniij  iiic 
dent  to  the  cardiac  affection.  Thus,  pulmonary  icdema  and  pnenmorrliagiij 
incident  to  mitral  lesions,  may  be  the  immediate  cause  of  u  fatal  result,  CVf 
bral  hemorrhage  may  be  favored  by  dilatatirMi  of  the  right  side  of  the  heart  ao 
by  hypertrophy  of  the  left  ventricle.  The  loss  of  blood  l>y  hemorrbMge  frni 
mucous  surfaces  may  in  like  manner  lead  to  a  fatal  termination.  The  effect 
of  emboli  derived  from  cavities  of  the  heart  are  to  be  included  in  thiji  catuf^or 

Trkatmknt.^ — The  treatment  in  cases  of  valvular  lesions  has  refereoo 
Jirst.  to  the  condition  of  the  heart  as  respects  these  lesions  and  eoexisttn 
enlargement;  strtt/iJ^  to  symptoms  or  events  incidental  to  the  eurdiac  affa 
tion  ;  and  third,  to  the  general  condition  of  the  patient,  the  condition  of  tl 
blood  especially  claiming  attention. 

Valvular  lesions,  sd  long  as  they  are  either  innocuous  or  have  not  led  1 
enlargement  of  the  heart,  claim  attention  nnly  with  regard  to  preventing  i 
retarding  their  progress;  and  fur  this  end  the  strain  npnn  the  valves  ore 
fiioned  by  the  excessive  action  of  the  heart  is.  as  far  as  pov^^sible,  to  be  aviiid€ 
Very  active  muscular  exertions,  and  the  excitement  of  the  circulation  produc 
by  the  abuse  of  alcoholic  stimuknts  and  by  vioh'Ut  mental  emotions,  will 
likely  to  hasten  or  increase  the  diiniaging  effects  of  the  lesions.      It  is,  ho^ 
ever,  by  no  means   necessarj^  to  enjoin   great   restriction  in  the  manner 
living  in  these  cases ;  it  is  sufficient  if  the  habits  of  life  be  governed  in 
respects  by  prudence  and  moderation.     It  is  not  advisable,  under  these 
cumstances,  for  persons  to  consider  themselves  as  invalids.     If,  as  is  frecjuenl 
the  case,  the  existence  of  the  lesirms  be  discovered  accidentally  or  casuall] 
it  may  not  be  always  judicious  to  communicate  the  fact  to  the  patients      Ifl 
medical  opinion   be  not  requested,  and  proper  hygienic  management  can 
secured  without  directing  the  patient*s  attention  to  the  heart,  much  needle 
anxiety  is  sometimes  spared.     If,  however^  infonnation  be  desired,  it  ahou 
not  be  withheld,  but  explanations  may  be  made  which  will  tend  t<)  preve 
an  over-cHtimate  uf  immediate  danger. 

If  cardiac  symptoms  have  led  the  patient  to  apply  to  the  physician,  mo 
or  less  enlargement  will  probably  be  found  assooiated  with  the  lesions. 
it  be  supposed  that  the  enlargement  which  exists  h  mainly  due  to  hyper 
phy ;  it  is  not  desirable  to  endeavor  to  diminish  this  hypertrophy.  It: 
much  as  whatever  obstruction  ur  regurgitation  the  lesions  occasion  mt 
continue,  the  abuormal  growth  of  the  walls  of  the  heart  is  conservative ;  t| 
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comfort  and  safety  of  the  patient  depend  upon  it,  and  measures  which  tend 
to  weaken  the  heart  will  do  positive  harm.  On  the  contrary,  measures  to 
maintain  the  muscular  tone  and  vigor  of  the  heart  are  indicated.  The  diet 
should  he  nutritious.  The  appetite  and  digestion,  if  impaired,  should  be 
improved  by  tonic  remedies.  Moderate  open-air  exercise  is  to  be  encouraged, 
very  active  exertions  being  interdicted.  In  short,  the  object  is  in  every  way 
to  invigorate  and  strengthen  the  system. 

If  dilatation  predominate,  the  measures  indicated  are  still  those  which  tend 
to  give  as  far  as  possible,  tone  and  vigor  to  the  heart.  The  labor  of  the 
circulation  may  be  in  some  degree  diminished  by  restricting  the  quantity 
of  liquids  ingested,  redundancy  of  the  mass  of  blood  being  in  this  way 
prevented.  £special  care,  however,  is  to  be  taken  not  to  impoverish  the 
blood.  The  diet  is  to  be  highly  nutritious,  although  as  dry  as  is  compatible 
with  comfort ;  tonic  remedies  are  to  be  employed,  and  moderate  exercise  out 
of  doors  is  still  advisable.  In  proportion  as  the  powers  of  the  system  are 
lowered  the  heart  is  weakened  and  dilatation  favored.  The  object  of  man- 
agement is,  by  strengthening  and  invigorating  the  system,  to  retard  the  prog- 
ress of  dilatation. 

A  recent  writer  upon  this  subject,  Oertel,  advocates  systematic  exercise,  and 
especially  mountain-climbing,  as  a  means  of  increasing  the  muscular  power  of 
the  heart.*  There  is  foundation  for  this  in  both  reason  and  experience.  Quiet- 
ude carried  too  far  is  perhaps  likely  to  do  more  harm  than  over-exertion.  I 
Lave  known  of  instances  in  which  pretty  active  exercise  afforded  notable  relief 
from  symptoms  referable  to  valvular  lesions  and  enlargement  of  the  heart.  In 
a  case  under  my  observation  exercise  by  means  of  the  "  health-lift "  was  sig- 
nally useful.  Patients  exchanging  habits  of  activity  for  complete  rest  are 
likely  to  become  rapidly  worse.  Extremes  in  either  direction  are  to  be 
avoided.  This  may  be  done  by  enjoining  such  an  amount  of  exercise  as 
can  be  taken  without  any  sense  of  discomfort.  Within  that  limit  exercise 
is  not  only  allowable  but  beneficial. 

Thus  far,  the  treatment  has  reference  to  the  condition  of  the  heart.  Of 
the  symptoms  incident  to  the  cardiac  affection,  irregularity,  undue  frequency, 
and  feebleness  of  the  heart's  action  call  fur  treatment.  The  appropriate 
remedies  are  those  which  diminish  the  frequency,  restore  the  rhythm,  and 
strengthen  the  action  of  the  heart.  Digitalis  is  an  invaluable  remedy,  regu- 
lating the  heart's  action  without  diminishing,  but,  on  the  contrary,  increasing. 
the  power  of  the  ventricular  contractions.  This  remedy  is  therefore  particu- 
larly suited  to  cases  in  which  the  action  of  the  heart  is  rendered  irregular  and 
feeble  by  dilatation,  and  it  is  not  suited  to  cases  in  which  the  symptoms  and 
signs  denote  hypertrophy.  The  fact  that  the  diminished  frequency  of  the 
heart's  action  is  due  to  a  lengthening  of  the  diastole  renders  important  a  cau- 
tions use  of  the  remedy  in  cases  of  free  aortic  regurgitation  ;  yet  a  considerable 
increase  of  the  power  of  the  ventricular  contraction  may  be  a  gain  overbal- 
ancing any  risk  of  an  over-filling  of  the  ventricular  cavity  from  an  increased 
diastolic  rest.  The  pulse,  the  apex-beat,  and  the  intensity  of  the  systolic 
sounds  of  the  heart,  together  with  the  subjective  symptoms,  enable  the 
physician  to  judge  of  the  safety  and  utility  of  the  remedy  in  these  cases. 
There  is  little  ground  for  the  traditional  notion  that  digitalis  is  peculiarly  a 
cumulative  remedy,  the  patient  being  liable  to  a  sudden  manifestation  of  its 
toxic  effects.  This  remedy  is  specially  useful  in  cases  of  enlargement  depend- 
ent on  mitral  regurgitant  lesions.  Digitalis  in  moderate  doses  (a  grain  or  two 
of  the  leaves,  two  or  three  drachms  of  the  infusion,  from  ten  to  fifteen  minims 
of  the  tincture,  or  one-sixtieth  of  a  grain  of  di^ritalin  twice  or  thrice  daily)  is 
oflen  well  tolerated,  and  may  be  continued  with  advantage  for  a  long  period. 

*  Vide  Hcmdbueh  der  AUgemeinen  Therapie  ifer  Kreislav/s-Storungerij  Leipeic,  1884. 
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Not  infrequently,  however,  after  a  time  it  causes  gastric  disturb*n<i ,. 
sometimes  avoided  by  changing  the  form  of  the  remedy  or  by  the  additii 
uf  a  earminative,     fJenernlty,  it  is  advisable  to  discontimie  it  when  ht'  *^xHfi 
effectiJ  have  been  <tbtained,  resuming  it  accordrDg  to  cirenmstttnoe*. 

Aconite  is  a  useful  remedy  when  the  action  of  the  heart  is  r^ 
may  be  substituted  for  digitalis  if  the  latter  be  not  tolerated.     Il  i 
over,  a  substitute  for  digitah's  in  respect  of  a  tonic  effect  on  the  heaii.     Ii  15 
specially  applicable  to  cases  in  which  disturbance  of  the  heart *s  aetion  \h  4iie 
to  functional  disorder  superadded  to  lesions,  and  when  the  action  h  nut  noli- 
bly  weakened  by  dilatation. 

Belhidoniia,  as  a  neurotic  sedative,  is  sometimes  of  service^  in  this  rej 
belonging  in  the  category  of  other  sedatives — ^hyoscyamus,  hydrocyanic  aci 
gelsemium,  etc,     A  belladonna  plaster  over  the  pra?eordia  has  a  good  effc^ 
I  have  known  it  to  dilate  the  pupiL     Nauseant  sedatives^  as  veratrum  viride, 
are  not  appropriate.      The  latter  let^sent^  the  fretjuency,  but  also  the  streu^tlu 
of  the  heart's  action.      Nux  vomica  or  strychnia  appears^  either  directlvor 
imiirectly.  to  have  a  tonic  influence  upon  the  heart.     Caffeine  is  a  reniedT  of 
much  utility.    It  answers  well  in  aume  cases  as  a  substitute  for  digitalis.   Oio- 
vallaria  and  the  cactus  grandiflorus  are  remedies  which  within  late  y**nr^  Imvi^ 
been   introduced  as  eardiwe  tonics,  increasing  the  force  and  ditnii 
fretjueney  of  the  heart's  action.     They  are  to  be  regarded  as  ^m 
digitalis,  and  trial  of  them  may  bo  made,  especially  if  digitalis  fail  or  U-  u  i 
well  tolerated.    There  is  eon.<«iderable  discrepancy  in  the  testimciny  of  difffr-n 
observers  respecting  the  value  of  these  remedies.     They  are  inferior  to  ii.i 
talis  when  this  remedy  is  well  tolerated.     The  expectations  attending  tiir-r 
introduction  have  not  been  sustained,  but  they  are  valuable  in  s<»me  cue*** 
and  they  should  not  be  allowed  to  fall  into  disuse. 

As  pnlliatives   for  cardiac  dyspncea,  ammonia,  the  ethers*  and  dry  cup* 
applied  to  the  chest  are  serviceable.     Rotable  relief  is  obtained  often  by- 
brisk  hydragogue  purgative  from  time  to  time.     80  far  from  inducing  w 
ness  of  the  heart's  action  or  general  f»rostration,  the  effect  oi'  this  meafau 
in  these  cases  the  reverse.     Bronchorrhtea  is  not  to  be  checked  by  opium, 
smidl  doses,  adminisierpd  hypodermieally  or  otherwise,  not  infreuuently  aflf^ 
relief,  and  are  not  hurtful  if  the  patient  do  not  suffer  from  the  after-effects 
this  drug.    The  objections  entertaitu^d  by  many  physicians  to  the  use  of  opi 
for  thr  relief  of  cardiac  dyspna»a  is  unfouuded.      If  well  tolerated,  the  e" 
of  opium  is  that  of  a  heart-tonic. 

General  dropsy  is  an  event  rcfjuiring  treatment.    Diuretic  remedies  tiho 
he  first  tried,  and  if  these  prove  inoperative  hydragogue  catliarties  are  to 
resorted  to.     Of  these,  elatenum  is  the  most  eflieient.     fJiven  in  small  doi 
this  remedy  may  often  be   continued    for   a  long  period   without    prndu* 
depression.     The  bitartrate  of  potassa  with  jalap  and  podophyllin  arc  v 
able  hydragogues,     The  Epsom  salts  answer  exceedingly  well  in  many  cai 
they  are  reliable,  in  general  well  tolerated,  and  the  amount  of  hydragoj 
effect  is  easily  regulated.     If  only  a  mild  hydragogue  effect  be  desired, 
bitter  waters — Pulna,  Friedri  eh  shall,  and  ITunyadi  Janos — ma^-  suffice. 
the  majority  of  cases  only  partial  and  temporary  relief  of  the  dropsy  is 
cured,  but  in  some  cases  it  is  conjpletely  removed,  and  it  may  not  return 
a  considerable  period.     Diuretic  remedies  sometimes  act  very  efficiently. 
have  known   the  infusion  of  parsley-root  to  act  with  wonderful  power  a 
diuretic   remedy.      If   the  anasarca    be  so   extreme   that    the  limbs   beci 
enormously  distended,  a  great  number  uf  punctures  may  be  made  with 
point  of  a  pin,  not  very  sharp,  the  punctures  being  so  slight  as  not  to  d 
blood,  and  through  them  a  large  amount  of  lii|uid  will  sometimes  eseupe 
affording  for  a  time  marked  relief*    Vesications  or  cracks  in  the  integuan 
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the  lower  limbs  in  some  cases  occur  as  a  consequence  of  the  distension, 
ving  exit  to  an  abundant  flow  of  serum,  with  relief.  Incisions  or  deep 
iinctures  are  attended  with  a  risk  of  gangrene.  In  the  treatment  of  the 
ropsv,  restriction  of  the  amount  of  ingested  liquid,  as  far  as  is  compatible 
rith  comfort,  is  important. 

A  highly  important  part  of  the  treatment  relates  to  the  general  condition 
►f  the  patient,  especially  to  coexisting  anaBmia.  Anaemia  is  not  infrequently 
associated  with  the  lesions  under  consideration,  and  as  a  consequence  func- 
kiooal  disorder  of  the  heart  is  superadded  to  the  disturbance  caused  by  the 
lefflons.  Irregular  action  of  the  heart  or  excessive  action,  dyspnoea,  and  even 
diop*y,  may  be  due  to  the  superadded  functional  disorder.  The  error  is  not 
infirequently  committed  of  attributing  the  symptoms  in  such  cases  exclusively 
to  the  lesions,  and  forming  a  prognosis  more  unfavorable  than  the  latter  act- 
ailly  warrant.  By  removing  the  anaemia  the  symptoms  are  relieved,  and  the 
pttient  may  even  seem  to  recover  completely  from  the  cardiac  affection. 
Anemia  existing  in  connection  with  valvular  lesions  claims  appropriate  treat- 
ment— namely,  removal  of  the  cause  if  it  be  apparent ;  as,  for  example,  lacta- 
tion, the  employment  of  chalybeate  tonics,  with  nutritious  diet  and  other 
hygienic  measures.  Exclusive  of  anjemia,  the  general  condition  of  the 
patient  should  be  improved  and  maintained  at  the  highest  possible  point  of 
strength  and  vigor.  As  a  rule,  in  proportion  as  alimentation,  digestion, 
Lssimilation,  and  nutrition  are  approximately  normal,  the  grave  effects  of 
leart  lesions  are  less  likely  to  occur ;  in  other  words,  the  lesions  are  best 
olerated.  The  importance  of  a  nutritious  diet,  remedies  to  promote  digestion 
f  it  be  defective,  and  hygienic  agencies  conducive  to  the  welfare  of  the  body 
anuot  be  too  strongly  enforced  as  promoting  tolerance  and  prolonging  life. 


CHAPTER    IV. 

HTPERTROPHY  AND  DILATATION  OF  THE  HEART.— ATROPHY 
OF  THE  HEART.— OBESITY  AND  FATTY  DEGENERATION  OF 
THE  HEART.— PARENCHYMATOUS  DEGENERATION  OF  THE 
HEART.— NEW  GROWTHS  AND  PARASITES  IN  THE  HEART — 
RUPTURE  OF  THE  HEART.— THROMBOSIS  OF  THE  HEART.— 
EMBOLISM  OF  THE  PULMONARY  ARTERY. 

Hypertrophy  and  Dilatation  of  the  Heart. 

THESE  conditions  will  be  considered  together,  inasmuch  as  they  are  usually 
combined  with  each  other.  They  may  aflPect  the  whole  heart  or  certain 
tttdons  of  it,  and  are  therefore  classified  as  total  and  partial  hypertrophies 
lid  dilatations.  The  most  important  classification,  however,  is  that  based  on 
tke  capacity  of  the  heart-cavities.  In  simple  hypertrophy  the  cavity  is  of 
wnnal  wze,  in  eccentric  hypertrophy  it  is  dilated.  In  simple  diUitation  the 
iwolar  wall  is  of  normal  thickness,  in  hypertrophic  dilatation  the  wall  is 
liy]pcrtrophied,  in  atrophic  (lilatafion  it  is  thinned.  Hypertrophic  dilatation 
» often  employed  in  the  same  sense  as  eccentric  hypertrophy.  Rokitansky^ 
Wever,  proposed  to  apply  the  term  eccentric  hypertrophy  to  enlarged  hearts 
iailiichtbe  hypertrophy  predominates  over  the  dilatation,  and  hypertrophic 
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dilatation — ^«r,  ai^  he  called  it,  active  dihitatioii — to  rar^es  in  wlii«'K  thi?  dilstt-, 
tion  is  decidedly  in  excess  of  the  hvpcrtruphv.  01'  tlie  different  varirtic 
eccentric  hypertrophy  is  by  far  the  nia»t  frei|ucntly  observed.  Sitne  writifi 
have  a^suiued  the  existence  uf  u  concentric  hypertrophy,  a  condition  in  wtici 
the  uiii8cnlar  wall  i^^  thickened  and  the  cavity  diminished  in  s;ize.  Gri*at  caQ 
tion,  however,  Ih  rer|uired  in  estimating  the  capacity  of  the  ventricles  ait« 
death.      If  the  heart  be  found  tirnily  contracted,  its  cavitie.^  Mir  "        ,11 

its  walls  thicker  than  normab     It   is  probable  that  case*  of  *ii] 
trie  hypertrophy  are  only  those  of  tirmly  contracte<i  normftl  or   hvp*iL 

hearts.     It  is  also  necessary  not  to  ujistake  a  relaxed  and  flabby  heart, 

as  18  often  found  after  death  from  acute  infectious  diseas»e>T  for  a  heart  affeetf 
with  dihttation.  In  ^o-calUnl  .Mmple  dilatation  the  heart  h  evidently  hyp^?^ 
tropliiedj  as  the  normal  thick nesii  of  the  mu secular  walls  could  iifti  oiherwiji 
be  preserved.  In  fact,  hearts  affected  with  dilatation  and  ihinninju'  of  fiit| 
walls — -that  18,  with  Ri-ealled  atrophic  dilatation — usually  weigh  luort?  ttiu 
wunnal,  and  are  therefore  hypertrophied.  iSimple  hypertrophy  i»  infrei|ttenfc^ 
It  may  be  found  in  connection  with  certain  forms  of  ehrouie  Bright  &  disciMi 

In  u  given  case  it  is  im|)ortaut  to  determine  the  degree  of  dilatation  iii  [if 
portion  Xii  tlie  hypertrophy,  for  while  hypertrophy  strengthens  the  ujusicuh 
power  of  the  heart,  dilatation  enfeebles*  it ;  the  latter  is  therefore  ttiuch  ihil 
graver  of  the  two  conditions?,  giving  ri«*e  to  nearly  all  the  !?ympt<iins. 

If  the  enlargement  be  confined  to  the  right  side  nf  the  heart,  the  organ  ilj 
increased  chiefly  in  brca<lth  and  has  a  more  rounded  and  Ics.^  conical  shaffelbiill 
normal.     The  rounded  apex  ii*  formed  by  the  right  ventricle.     When  thu  left! 
ventricle  is  hypertropliied  the  heart  is  elongated,  the  apex  being  lower  dui^«l 
and  farther  to  the  left  than   nornmb  and   if  hypertrojdiy  be  combined  wid 
dilatation  the  septum  ventricnlorum  is  pushed  over  to  the  right  side,  eiicroafli 
ing  upon  the  cavity  of  the  right  ventricle.      If  the  whole  heart   be  enUr^Oi 
it8  shape  is  triangular  with    rounded   angles.     The  name  »?»>r  Loritium  lift] 
from  ancient  times,  been  applied  to  a  heart  enormously  enlarged.    The  Aepi 
uf  hypertrophy  varies  much  in  different  cases.     The  weight  in  the  uiajul^ 
ity  of  hypertrophied  hearts  is  between  twelve  and  twenty  ounces.     Hop 
mentions  one  weighing  forty-four  ounces^  and  8tokes  one  which  yielded  th 
enormous  weight  of  four  pouueis  two  ounces,  avoirdupois.     In  deteriirminG:( 
small  amount  of  hypertrophy,  it  is  necessary  to  take  into  consideration  tl) 
variations  in  weight  within  physiological  limits,  as  well  as  the  age  and  |:«i 
eral  phyBiijue  of  the  individual. 

Hypertrophic  heart-muscle  is  brownish-red  in  color,  and  firm,  almost 
like,  in  consistence.     The  wall  of  an  hypertrophied  right  ventricle  haw  a  pe 
liarly  tough,  leathery  consistence.     After  incision  the  walls  remain  open  all 
rigid.     Both  color  and  consistence  will  be  modified  if  the  hypertrophic  mus 
have  undergone  fatty  degeneration,  which  is  not  infre<[uent. 

There  has  been  much  discussiim  as  to  whether,  in  hypertrophy  of  the  heai 
new  muscle-fibres  are  produced  or  the  pre-existing  muscle-fibres  simply 
creased  in  volume.     The  formation  of  new  muscular  fibres  and  the  prolifJ 
ation  of  the  muscular  nuclei  seem  to  be  established.      It  is  probable  ti 
enlargement  of  the  muscular  fibres  also  occurs,  as  was  thought  by  the  old 
writers. 

Hypertrophy  and  dilatation  of  tbe  heart  are  secondary  affections,  and 
seeutive  in  the  majority  of  cases  to  some  mechanical  obstacle  to  the  cireul 
tion.  The  obstacle  may  be  seated  in  the  heart  itself  or  in  the  pulmonioj 
the  syfttemic  circulation. 

The  causes,  sealed  in  the  heart,  of  hyperiropby  and  dilatation  af« 
L  Stenosis  and  insufficiency  of  the  valves  in  fVoDi. 
2,  Insuffieicncy  of  the  valves  behind. 
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3.  Chronic  pericarditis  and  pericardial  adhesions. 

4.  Myocarditis  with  or  without  partial  cardiac  aneurism. 

5.  New  growths  in  the  heart. 

Weakening  of  the  cardiac  muscle  from  parenchymatous  and  from  fatty 
degeneration  leads  to  dilatation  of  its  cavities. 

The  obstruction  may  be  in  the  pulmonic  circulation,  in  which  case  only  the 
right  side  of  the  heart  enlarges.     The  most  important  of  these  causes  are — 

1.  Pulmonary  emphysema. 

2.  Long-continued  and  large  pleuritic  effusions. 

3.  Stenosis  of  the  pulmonary  artery,  either  as  a  primary  change  in  the 
artery  itself  or  by  pressure  from  without,  as  by  aneurisms  of  the  aorta, 
tumors,  etc. 

4.  Curvatures  of  the  spine,  causing  compression  of  the  lungs. 
Obstructions  in  the  aortic  system  causing  hypertrophy  and  dilatation  are — 

1.  Atheroma  of  the  aorta  and  larger  arteries.  Many  cases  of  senile  hyper- 
trophy are  referable  to  this  cause. 

2.  Narrowing  of  the  calibre  of  the  aorta,  either  as  a  congenital  condition 
or  by  pressure  from  without,  as  by  tumors,  etc. 

It  is  important  to  notice  that,  contrary  to  former  belief,  aneurism  of  the 
aorta  does  not  lead  to  hypertrophy  of  the  left  ventricle.  This  has  been  dem- 
onstrated by  the  investigations  of  Axel  Key.^  Aneurism  of  the  aorta  alone 
does  not  tend  to  increase  the  tension  in  the  left  ventricle.  Very  often,  how- 
ever, an  atheromatous  condition  of  the  aortic  valves  or  of  the  general  arterial 
system  is  associated  with  aneurism,  and  this  may  be  the  cause  of  ventricular 
iijpertrophy. 

A  well-recognized  form  of  cardiac  hypertrophy  is  that  which  is  secondary 

^certain  forms  of  chronic  Bright's  disease,  particularly  to  the  small,  granular 

fadncys.     The  explanation  of  this  is  not  thoroughly  understood.     It  will  be 

referred  to  under  the  head  of  Bright's  Disease.     Suffice  it  to  say  here  that  it 

^  probably  due  to  some  resistance  to  the  blood-current  through  the  small 

Vessels.     This  form  may  be  simple  hypertrophy,  but  it  is  usually  eccentric. 

-^1  of  the  other  forms  of  cardiac  hypertrophy  are  eccentric.     An  index  to  the 

^^^T'ee  of  distension  to  which  the  ventricular  cavity  is  subjected  is  afforded 

"7     "the  condition  of  the  papillary  muscles.      Thus,  in   aortic  insufficiency, 

wai<5li  is  attended  with  great  increase  of  pressure  in  the  left  ventricle,  the 

P^l^^illary  muscles  of  this  ventricle  are  found  elongated,  flattened,  and  in  part 

fi^'txjus,  especially  at  the  origin  of  the  chordae  tendineae  ;  in  the  simple  hyper- 

tropby  of  Bright's  disease,  on  the  other  hand,  the  papillary  muscles  are 

C'^Varged  and  rounded. 

The  name  primary  or  idiopathic  hypertrophy  of  the  heart  has  been  given 
to  cases  in  which  the  disease  has  been  attributed  to  habitual  over-exertion 
of  the  muscular  system  and  to  repeated  nervous  excitation  of  the  heart. 
DaCosta,  Peacock,  Seitz,  Fraentzel,  Allbutt,  and  others  have  called  special 
ttteotion  of  late  years  to  cardiac  hypertrophy  and  dilatation  referable  to 
over-exertion,  especially  in  the  case  of  soldiers  who  have  done  heavy  march- 
ing in  a  campaign.  Their  observations  render  it  probable  that  long-coii- 
tioaed  severe  muscular  strain  is  an  important  element  in  the  production  of 
hypertrophy  and  dilatation  of  the  heart,  but  the  infrequency  with  which 
these  affections  occur  under  the  conditions  named  leads  to  the  inference  that 
an  additional  factor,  not  yet  understood,  enters  into  their  causation. 

The  hypertrophy  without  valvular  lesion  which  has  been  sometimes  ob- 
served in  cases  of  Graves's  or  Basedow's  disease  (exophthalmic  goitre)  may 
be  referred  to  the  prolonged  frequency  of  the  heart's  action. 

Hypertrophy  and  dilatation  of  the  heart  are  sometimes  found  as  apparently 
»  Key,  Nordiskt  med.  Arkiv,  Bd.  1, 1870. 
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idiopathic  c«jmlitions  wbeii  they  cannot  hereferrt^u  i  ■  ...j^ 
are  sometimefl  Uesi'rib<itl  under  the  name  weakened  heart. 


■u^ 


The  gYMPTOMfi  t>f  hypertrophy  are  referable  to  the  increased  power  of  thf 
heart'ti  action.  Hypertrophio  enlargement  of  the  left  ventricle  leads  tn  in 
abnormal  Coree  of  tfie  current  in  the  systenjie  arterieB ;  the  pulse  h  ^wm^ 
and  Inll,  the  fuee  flu^ied,  active  cerebral  eongej+ti(»ri  in  fnvnred,  anri  cvnxm 
gyuiptonjs.  such  as  puiu.  vertigo,  tinnitus  aurium,  arc  attributable  to  the  Ut- 
tar.  The  patient  feels  the  powerful  action  of  tlie  heart,  but  he  heci)inf!» 
accustometl  to  it,  and  it  may  occasion  but  little  annoyance. 

If  tlje  hypertrophy  have  been  induced  by  an  impe<liment  to  the  «':i 
tion,  it  is  eon^fervative,  as  when  it  proceeds  from  valvular  lesions,  nml 
therefore,  to  be  regarded  as  an  eviL     It  may,  however,  lead  or  CiM 
aerious  accidents.    It  is  intellio:ible  that  hypertrophy  of  the  left  vein ,  .^ 
out  valvular  lesions  (these  being,  in  a  measure,  protective) may  favor  c* 
hemorrhage  in  cases  in  which  the  arteries  of  the  brain  have  become  weuM  ""* 
from  degenerative  changes.     In  like  manner  hypertrophy  of  the  right  veD- 
tricle  may  contribute  to  pulmonary  hemorrhage  and  give  rise  to  cjedema  «f 
the  lungs. 

The  DiACiNosis  of  hypertrophy  must  rest  on  physical  signs,  which  ri 
same  as  when  the  hypertropljy  is  associated  with  valvular  lesions*  Tl 
of  enlargement  and  its  degree  are  determined  by  the  altered  i^jitualion  of  tW 
apex-beat,  together  with  the  enhirged  area  of  the  superficial  and  the  dwp 
cardiac  .space.  That  the  enlargement  is  due,  either  exclusively  or  mainly,  lo 
hypertrophy  is  determined  by  the  abnormal  force  of  the  impuUes  of  the 
hearty  and  by  the  prolongation,  intensity,  and  booming  character  of  the  firrt 
sound.'  The  absence  of  endocardial  murmurs  is  the  basis  of  the  concluiiun 
that  the  enlargement  is  not  connected  with  valvular  lesions. 

Hypertrophy,  when  conservative  or  compensatory,  of  course  does  not  claim 
treatment.  If  it  be  congenital  or  there  be  sufficient  grounds  for  considering 
it  otherwise  than  conservative,  measures  to  prevent  further  growth  and  to 
obviate  accidents  are  called  for.  Bloodletting  and  other  measures  which  im- 
poverish the  blood  are  not  indicated.  Anemia,  by  rendering  the  heart,  unduly 
excitable,  involves  additional  inconvenience  and  danger.  ExcesHve  action  of 
the  heart  may  be  moderated   by   tranquillizing  remedies,  such  re, 

hydrocyanic  acid,  and  belladonna.     In  the  eases  of  hypertrophy  ♦].  -4 

fr<L»m  valvular  lesions  observed  by  DaCosta  among  soldiers,  marked  lifuefit 
was  obtained  by  the  use  of  aconite,  one  or  two  drops  of  the  tincture  lielog 
given  twice  or  thrice  daily,  atid  continued,  without  any  increase  of  the  dose, 
for  months.  The  diet  should  be  sufficiently  nutritious,  but  unstimalating* 
Alcoholics  are  to  be  interdicted.  Liquids  should  be  taken  sparingly.  AeliTe 
muscular  (jxercide  and  emotional  excitement  are  to  be  avoided. 


Dilatation  of  the  cavities  of  the  heart  may  accompany  hypertrophy  without^ 
as  well  as  with,  valvular  lesions.  If  there  be  causes  giving  rise  to  hY|»^r* 
trophy  which  continue  after  the  morbid  growth  has  reached  its  limits  dilata- 
tion of  necessity  follows,  and  in  time  will  become  pre<lominant ;  but  in  mn^l 
cases  excessive  dilatation  proceeds  from  weakness  of  the  muscular  walls,  nris* 
ing  from  fatty  degeneration  and  other  causes.  The  muscular  walls  may  yield 
to  distension  and  dilatation  may  take  place  when  there  is  no  abnormal  impedi- 
ment to  the  circulation  ;  and  dilatation,  howev^er  induced,  tends  progressively 
to  increase. 

The  SYMPTOMS  of  predominant  dilatation  are  referable  to  weakness  of  the 
beart^a  aotion.    This  weakness  is  shown  by  feebleness  of  the  pulse^  cooloeat  l 

'  Vide  prec«?ding  chapter. 
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tad  cyanosis  of  the  surface,  and  if  the  right  cavities  hecome  considerably 
dilated  general  dropsy  ensues.  Fatal  syncope  may  occur  from  an  over-accu- 
Dolation  of  blood  in  the  cavities  in  cases  in  which  the  organ  is  greatly  enfee* 
bled  by  dilatation.  The  physical  signs  show  enlargement  of  the  heart ;  and 
thit  the  enlargement  is  due  to  predominant  dilatation  is  shown  by  the  feeble- 
ness of  the  cardiac  impulses  and  by  the  weakness,  shortness,  and  valvular 
quality  of  the  first  sound  as  heard  over  the  apex.  The  absence  of  valvular 
lesions  is  inferred  from  the  absence  of  endocardial  murmur.  • 

The  indications  for  treatment  are  the  same  as  when  the  dilatation  is  in 
issociation  with  valvular  lesions,  the  object,  in  general  terms,  being  to  en- 
deavor to  improve  the  tone  and  vigor  of  the  muscular  walls. 

Atrophy  of  the  Heart. 

Simple  wasting  or  atrophy  of  the  heart  is  found  in  emaciated  persons  as 
part  of  the  general  marasmus.  Diseases  attended  with  prolonged  cachexia, 
DOtably  carcinoma  and  chronic  pulmonary  tuberculosis,  are  likely  to  lead  to 
atrophy  of  the  heart.  An  abnormally  small  size  of  the  heart  has  been  observed 
as  a  congenital  condition  in  connection  with  imperfect  development  of  the 
whole  circulatory  system,  frequently  combined  with  arrested  sexual  develop- 
ment. Senile  marasmus  may  be  accompanied  with  cardiac  atrophy,  but  not 
infrequently  it  is  associated  with  hypertrophy  in  consequence  of  atheroma  of 
the  large  arteries.  Pressure  upon  the  heart  from  without,  as  by  tumors,  peri- 
eardiil  and  pleuritic  effusions,  has  also  been  adduced  as  a  cause  of  atrophy. 
Atrophy  of  the  left,  ventricle  results  from  uncomplicated  stenosis  of  the  mitral 
«rifiee,  as  has  been  already  stated.  The  heart  may  be  reduced  to  four  ounces 
hi  weight.  The  coronary  vessels,  taking  no  part  in  the  atrophy,  appear  tor- 
tnous  and  prominent  upon  its  surface.  Atrophied  hearts  are  sometimes  cov- 
ered with  a  considerable  amount  of  adipose  tissue,  which  may  obscure  the 
actual  reduction  in  size  of  the  myocardium. 

Atrophy  of  the  heart  usually  presents  itself  in  the  form  of  so-called  brown 
itrophy.  The  wasted  muscle  has  a  brownish  color,  and  under  the  microscrope 
the  muscular  fibres  are  found  to  contain  little  granules  of  yellowish-brown 
jHgment,  accumulated  especially  about  the  nuclei.  A  similar  pigmentation, 
bat  in  less  degree,  is  not  uncommon  in  normal  hearts. 

In  a  clinical  point  of  view  this  lesion  is  unimportant.  It  occurs  under  cir- 
«a]n8tances  which  divest  it  of  evil  consequences,  if,  indeed,  it  be  not  a  con- 
aenative  condition. 

Fatty  Degeneration— Obesity  of  the  Heart. 

By  obesity  of  the  heart  (called  also  fatty  infiltration,  deposition,  or  growth) 

is  understood  the  accumulation  of  adipose  tissue  upon  the  surface  of  the  organ 

and  between  the  muscular  fibres.     This  condition  is  met  with  in  corpulent 

abjects,  and  sometimes  without  general  obesity,  especially  in  the  bodies  of 

old  persons  and  drunkards.    The  fat  accumulates  first  in  the  sulci  in  the  course 

of  the  coronary  vessels,  and  it  may  eventually  cover  the  entire  right  and  most 

rfthe  left  ventricle.    A  moderate  accumulation  of  fat  upon  the  outside  of  the 

heart  cannot  be  considered  of  any  importance ;  but  when  the  fat  is  excessive 

in  amount,  and  especially  when  it  penetrates  deeply  into  the  myocardium,  the 

WBCular  fibres  become  atrophied  from  compression  and  the  heart  is  enfeebled. 

It  will  he  observed  that  in  obesity  of  the  heart  the  muscular  fibres  suffer  only 

in  10  far  as  they  are  compressed. 

In  f(jJty  degeneration  the  muscular  substance  is  metamorphosed  into  fat, 
whicli  appears  in  a  granular  form  in  the  muscular  fibres.     By  Quain's  fatty 
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degotieratiun  is  underslood  tlii«  form.  Fatty  degeneration  may  attack  a  hvan 
previously  diseased,  or  the  organ  may  have  been  itrevioufely  healthy^  Tri  tif 
furnier  case  the  degeneration  may  l>e  hicaliified  in  the  afteeted  portion  of  ike 
heart ;  in  the  latter  instance  the  whole  heart  becomes  fatty*  but  not  of  nece-iiu 
in  an  etinai  dc^ee  in  all  parts.  The  fatty  heart  is  of  a  pale  yelluwish  exjlor  mi 
h  soft  in  consistence.  The  yellowish  culor  la  usually  mure  marked  in  ctrUiB 
parts  than  in  uthers.  It  is  usually  most  noticeable  in  the  inner  layer?*  of  ik 
myocardium,  which  are  particularly  liable  to  fatty  degeneration.  These  In- 
vt^,  as  seen  through  the  endocardium,  especially  in  the  papillary  niiiftt^lei  cf 
the  left  ventricle,  present  a  peculiar  mottled  appearance  which  is  quite  cb^ 
racteristic.  The  fatty  degeneration  may  be  cun&ned  ta  the  inner  part  of  tlie 
myocardium. 

Examined  under  the  microscope,  the  muscular  fibres  are  found  clouded  W 
the  presence  of  large  numbers  of  granules  and  t^mall  gbibules  of  ht,  fu- 
qucutly  arranged  in  longitudinal  rows  within  the  muscular  subst4iDce.  Tlie 
transverse  striation  is  obscured  or  entirely  obliterated.  Some  fibres  are  moir 
affected  than  others.  A  small  numl>er  of  fatty  granules  is  not  unconimoii  in 
the  cardiac  muscle.  When  of  clinical  impnrrance,  the  degeneration  h  in  »odi 
amount  that  it  can  usually  be  rec»»gni/.cd  with  the  naked  eye  Thi*  fattj 
material  b  undoubtedly  a  product  of  the  metamorphosis  of  the  alluniiiupuji 
substance  of  the  muscle. 

The  parenchymatous  or  granular  degeneration  to  be  pre^' 
which  accompanies  many  acute  infectious  diseases,  such  as  tyj  ; 
and  puer|)eral  fevers,  acute  yellow  atrophy  of  the  liver,  etc.^  may  be  bl' 
by  a  more  or  less  extensive  fatty  degeneration. 

Fatty  degeneration  of  the  heart,  as  already  mentioned,  is  common  in  '; 
trophied  and  dilated  hearts,  particularly  during  the  stage  of  non-compeii- 
Ir   may  be  associated  with  fibrous  myocarditis  and  diseases  of  tLe  coniii»'> 
arteries.    It  is  frei^^uently  present  in  parts  adjacent  to  an  inflamed  jiericarilittin 
or  endocardium.    General  t^uses  are  important  in  its  etiology,  such  a^  pol^^*** 
ing  with  phosphorus,  arsenic^  or  mineral  acids,  and  in  acute  infectious  djue*^*^ 
A  most  intense  fatty  degeneration  of  the  heart  attends  certain  profound  mO*' 
mias,  particularly  pernicious  ana»mia  and  leucocytha?mia. 

The  8VMi»T0MS  of  fatty  degeneration  of  the  heart  are  due  to  its  inability  ^ 
carry  on  effectively  the  circulation.  Degeneration  of  the  left  ventricle  *><^*' 
gions  feebleness  of  the  pulse.  The  pulse  may  be  irregular.  It  hn*  li<?^'* 
observed  to  be  notably  infretjuent,  the  number  of  beats  sometinn-  '^^ 

low  as  20  p<*r  minute.     The  infrequcncy  of  the  pulse  may  be  owii  y 

of  the  ventricular  systoles  being  too  feeble  to  propel  the  blood  with  sufltciei*^ 
momentum  to  he  felt  at  the  radial  artery.    I>yspn<jeaT  especially  on  exerciscJ'^ 
more  or  less  prominent  as  a  symptom   according  to  the  feebleness  with  whicr^ 
the  circulation  through  the  pulmonary  circuit  takes  place ;  and  this  syTn)!*' 
t(»m  is  more  marked  wlien  the  right  ventricle  is  affected.     Paroxysms  of  syo- 
cope  are  liable  to  c»ceur,  accompanied  by  a  sense  of  pnecordial  oppression  ai 
distress.     These  deiitite  distension  of  the  cavities  from  an  accumulation 
blood.      Accompanying  thejie.  paroxysms  of  pain  referred  to  the  prjeeordil? 
and  sometimes  extending  to  one  or  both  upper  extremities,  more  esjiecially 
on  the  left  side  (vide  Angina  Pectoris),  are  not  uncotnmon.     The  remarkaW« 
rhythmical  irregularity  of  breathing  known  as  the  *' Cheyne-Stokes  respira- 
tion **  is  sometimes  observed,  hut  it  is  by  no  means  diagnostic  of  this  lesion/ 

*  This  J8  de*cril>ed  by  StukeA  *"  as  »  f<»rnj  of  respimtory  distre**s  coiwisting  of  a  |»eriod 
of  apparently  perfect  iipna»ji  (/,  <-,  absence  nf  hrcathini?'.  Biicxeo<le<l  by  feeble  and  Bhari 
innpirations  which  gratlually  intr-               '  ti  niui  «ler>th  until  the  respimrory  act  is 

CJirritnl  tn  \he  hi^lie^^l   pitch  nf  nli  p'»bfe.  when  I  fie  respinilinnM,  fuirHtrifi^ 

a  descending  scale,  regidurly  diuiiu.-j. ...^  ,Hguiuiiig  of  another  apn<vul  period*'* 
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It  occors  in  uraemia,  in  certain  cerebral  affections,  and  in  connection  with 
other  cardiac  lesions.  Seizures  resembling  apoplexy,  characterized  by  tera- 
ponry  lo^s  of  consciousnees  without  paralysis,  the  surface  being  pallid  and 
cool  and  the  circulation  extremely  feeble,  have  been  observed  in  persons  who 
hive  subsequently  died  of  this  affection.  These  pseudo-apoplectic  seizures  in 
gome  cases  have  been  of  frequent  recurrence.  These  symptoms  are  also 
present  in  cases  of  fibroid  degeneration  or  myocarditis. 

The  signs  which  accompany  fatty  degeneration  are — feebleness  or  absence  of 
eardiac  impulse,  and  weakness  of  the  heart^sounds,  more  especially  the  systolic 
wand,  this  sound  sometimes  suppressed  over  the  apex,  and  if  heard  short  and 
ralnilar  like  the  second  sound.  These  signs  are  equally  present  as  denoting 
weakness  of  the  heart  from  dilatation,  fibroid  degeneration  (myocarditis),  and 
obstruction  of  the  coronary  arteries.  Sex  is  of  some  weight  in  the  diagnosis, 
nen  being  the  subjects  much  oftener  than  women.  The  age  of  the  patient 
is  to  be  considered.  Fatty  degeneration  rarely  occurs  in  the  male  under  fifty, 
tod  in  the  female  under  forty  years  of  age.  The  tendency  to  obesity  has  not 
great  weight  in  the  diagnosis,  inasmuch  as  fatty  degeneration  of  the  heart 
occurs  in  lean  subjects  as  well  as  in  those  prone  to  corpulency.  As  regards 
the  areas  senilis,  clinical  observation  has  abundantly  shown  that  this  fatty 
change  in  the  cornea  occurs  without  degeneration  of  the  heart,  and  vice 
ffm. 

To  give  rise  to  symptoms  which  point  to  the  heart  as  the  seat  of  disease 
the  fatty  degeneration  must  be  considerable.  Even  if  considerable,  it  may 
not  occasion  sufficient  weakness  to  give  rise  to  any  notable  symptoms.  More 
or  less  degenerative  change  is  not  infrequently  found  after  death  in  cases  in 
which  it  had  not  been  suspected  during  life. 

Causal  indications  are  often  not  determinable  with  precision  in  individual 
ages.  Clinical  observation  appears  to  show  that  defective  nutrition  is  con- 
eeroed  in  the  causation.  The  lesion  is  found  in  those  who  are  underfed  as  well 
ai  those  who  are  overfed.  General  anaemia,  especially  pernicious  anaemia,  is 
causative.  The  lesion  is  not  of  frequent  occurrence  in  connection  with  simple 
or  benign  anaemia.  Defective  nutrition  of  the  heart  from  local  causes  in  not 
a  small  proportion  of  cases  is,  intelligibly,  an  etiological  condition.  It  i& 
iBfident  to  obstruction  of  the  coronary  arteries  by  calcification  or  embolism, 
and  to  defective  circulation  as  a  consequence  of  impaired  recoil  of  the  aorta 
from  atheroma  or  aortic  insufficiency.  It  participates  in  the  acute  degenera- 
tioQ  of  other  organs  in  poisoning  by  phosphorus,  and,  it  is  said,  also  by  min- 
ffal  acids. 

The  objects  of  treatment  are  to  develop  the  muscular  vigor  of  the  heart 

tothe  extent  of  its  capability  for  improvement  in   this  respect.     The  diet 

ikoQld  be  nutritious,  consisting  of  animal  food  in  as  large  proportion  as  is 

conpatible  with  the  appetite  and  digestion.     Fatty  food  is  to  be  interdicted. 

Firioaceous  and  saccharine  articles  should  form  a  moderate  proportion  of  the 

^    Alcohol  should  be  taken  in  moderation,  if  at  all.     Moderate  exercise 

«tof  doors  is  important;  it  should  not  be  carried  to  the  extent  of  overtask- 

iBg  the  heart,  but  may  be  taken  within  the  limits  of  comfort;  that  is,  so  as 

•Qt  to  occasion  hurried  circulation,  praecordial  oppression,  or  dyspnoea. 

The  hygienic  is  far  more  important  than  the  medicinal  treatment ;  yet 
iwedies  may  be  useful.  Tonic  remedies  are  generally  indicated.  The 
ijpetite  and  digestion,  if  impaired,  are  to  be  improved  as  much  as  possible. 
If  the  patient  be  anaemic,  this  condition  claims  appropriate  treatment.  Coex- 
iitiug  Orders  of  any  kind  are  to  be  relieved.  The  symptomatic  effects  of 
veiluiess  of  the  heart  will  claim  palliative  measures.  These  measures  are  the 
me  as  when  the  weakness  proceeds  from  dilatation. 
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Parenchymatous  Degeneration  of  the  Heart. 

In  parenchymatous  as  in  fatty  degeneration  the  muscular  substano 
clouded  and  the  8tria3  are  more  or  less  obscured  by  the  presence  of  a  gran 
material ;  but  in  the  former  the  granules  are  albuminous,  in  the  latter,  fa 
Granular  degeneration,  albuminous  degeneration,  and  cloudy  swelling 
S^^nonymous  terms  for  this  affection.  The  name  parenchymatous  inflam 
tion  is  sometimes  used  improperly  in  the  same  sense.  Many  of  the  cj 
formerly  described  as  simple  softening  of  the  heart  belong  in  this  categ< 
The  degeneration  affects  the  whole  muscular  substance  of  the  heart, 
heart  is  paler  and  of  softer  consistence  than  normal.  The  granules  of  pa 
chymatous  degeneration  are  paler,  less  glistening,  and  usually  smaller  t 
those  of  fatty  degeneration,  from  which  they  can  be  distinguished  by  tl 
solubility  in  acetic  acid  and  insolubility  in  ether.  The  granules  are  fori 
by  some  modification  of  the  pre-existing  albuminous  substance,  but  it  is 
known  in  what  this  modification  consists. 

Parenchymatous  degeneration  is  found  chiefly  after  death  from  acute  inf 
tious  diseases,  such  as  typhus  and  typhoid  fevers,  puerperal  fever,  the  exi 
thematous  fevers,  erysipelas,  cerebro-spinal  meningitis,  pyaemia,  and  8e| 
csemia,  also  in  consequence  of  extensive  bums  and  of  poisoning  by  phosphor 
arsenic,  etc.  It  can  be  produced  artificially  in  animals  by  exposure  to  hi 
temperatures,  but  the  influence  of  this  cause  in  man  has  been  exaggerat 
Severe  blood-poisoning  is  the  most  efficient  cause.  The  degeneration  may 
developed  with  great  rapidity.  Proof  of  this  is  afforded  by  a  case  obser 
by  Wagner,*  who  found  this  change  in  the  heart  and  kidneys  of  a  previou 
healthy  girl  who  died  six  hours  after  extensive  burns.  Fatty  degenerat 
is  a  frequent  accompaniment  and  sequence  of  parenchymatous  degenerati 
but  there  is  no  necessary  connection  between  the  two  processes.  With 
doubt,  parenchymatous  degeneration  occurs  in  the  course  of  many  disei 
which  end  in  recovery. 

This  lesion  explains  the  weakness  of  the  circulation  out  of  proportion 
the  adynamia  or  general  debility  in  certain  diseases.  The  symptoms  and  si 
are  those  which  represent  notable  feebleness  of  the  heart's  action.  As  regj 
the  signs,  diminished  intensity  of  both  sounds,  but  especially  of  the  : 
sound,  characterizes  the  feebleness  from  this  as  well  as  from  other  lesi 
These  signs  contraindicate  depletory  or  debilitating  measures  of  treatm 
and,  on  the  contrary,  furnish  a  reason  for  supporting  treatment  in  additio 
the  indications  derived  from  the  general  condition  of  the  system. 

New  Growths  and  Parasites  in  the  Heart. 

These  have  no  distinctive  clinical  history,  and  therefore  will  receive  < 
the  briefest  mention  here.  The  most  common  new  formations  in  the  b 
are  tubercles  and  gummata.  Miliary  tubercles  are  frequently  found  in 
heart  in  cases  of  acute  general  tuberculosis.  They  should  be  sought 
especially  in  the  endocardium  of  the  conus  arteriosus  of  the  right  ventt 
Tubercles  in  the  myocardium  may  give  rise  to  myocarditis  (tuberculous  i 
carditis).  Further  than  this  it  is  not  known  that  they  give  rise  to  any  s^ 
toms.  Cardiac  gummata  and  syphilitic  myocarditis  have  already  been  reft 
to  under  the  head  of  Myocarditis.  Carcinoma,  sarcoma,  lipoma,  fibroma,  k 
oma,  myoma  strio-cellulare,  have  been  observed  in  the  heart.  Echinocc 
cysts,  and  more  rarely  cysticercus  cellulosaD,  have  been  found  in  the  heai 

The  interesting  subject  of  congenital  malformations  and  diseases  of 
*  Handbuch  dea  Allgem,  Pathol.,  Leipzig,  1876,  p.  413. 


THROMBOSIS  OF  THE  HEART,  ETC,  273 

heart  does  nut  come  within  the  scope  of  this  work.  The  reader  is  therefore 
referred  to  works  on  pathological  anatomy  and  to  special  treatises  on  the  sub- 
ject, including  those  devoted  to  diseases  of  infants,  for  information  concern- 
ing the  morbus  ceruleus  or  blue  disease,  non-closure  of  the  foramen  ovale, 
of  the  ductus  Botalli,  of  the  septum  ventriculorum,  stenosis  of  the  pulmonary 
orifice  and  artery,  etc. 

Rupture  of  the  Heart. 

The  most  frequent  cause  of  spontaneous  rupture  of  the  heart  is  necrosis 
vitfa  softening  of  a  circumscribed  part  of  the  wall.     This  condition,  which  is 
sometimes  called  myomalacia,  is  due  to  complete  obstruction,  either  by  a 
(brombus  or  an  embolus,  of  a  branch  of  a  coronary  artery.     Other  causes  of 
niptare  of  the  heart  are  the  bursting  of  a  cardiac  aneurism  or  of  an  abscess 
in  the  heart,  or  the  extravasation  of  blood  resulting  from  rupture  of  a  branch 
of  a  coronary  artery.     An  ulcer  of  the  stomach  has  been  known  to  perforate 
the  heart.    Rupture  of  the  heart  very  rarely  happens  in  persons  less  than  sixty 
Tears  of  age.     Usually  it  causes  instant  or  speedy  death  ;  but  if  the  perfora- 
tion be  small  it  may  be  temporarily  plugged  by  a  clot  and  life  continue  for 
hours  and  even  days.     I  have  known  death  to  be  delayed  for  six  hours  after 
tli€  gymptoms  denoted  the  occurrence  of  the  rupture.     The  symptoms  are 
tliose  which  sudden  compression  of  the  heart  by  the  accumulation  of  blood 
io  the  pericardium  would  be  expected  to  produce,  together  with  the  loss  of 
l>l<M)d.  In  most  cases,  however,  there  is  no  time  before  death  for  the  observa- 
tion of  symptoms.     Rupture  has  been  repeatedly  observed  to  occur  in  con- 
nection with  a  paroxysm  of  praecordial  pain  resembling  angina  pectoris.^    In 
:i.  case  which  came  under  my  observation,  the  patient,  a  middle-aged  man,  had 
bad  repeated  attacks  of  severe  angina,  and  the  heart  gave  no  evidence,  by 
phjiiical  signs,  of  disease.    Death  occurred  suddenly,  and  a  rupture  was  found 
of  the  left  ventricle.     The  rupture  took  place  within  a  circumscribed  space 
in  which  there  was  advanced  necrosis,  the  muscular  wall  being  much  softened. 
A  branch  of  the  left  coronary  artery  leading  to  the  necrosed  space  was  com- 
pletely occluded  by  a  thrombus,  and  there  was  partial  atheromatous  occlusion 
of  both  coronary  arteries.     Except  in  the  necrosed  space  the  heart  had  not 
uoder^ne  fatty  degeneration.     [In  another  case,  a  lady  about  fifty  years  of 
age,  under   the  writer*s  observation   the   heart  was   universally   fatty,  the 
degeneration  being  of  the  extremest  type.     Over  the  central  portion  of  the 
left  ventricle  the  muscular  substance  was  raised  into  a  circular  aneurism al 
protrusion  about  the  size  of  a  silver  half-dollar  which  was  adherent  to  the 
parietal  pericardium.     The  adhesions  were,  however,  easily  separable.    The 
pericardium  was  distended  with  coagula,  the  blood  having  escaped  from  a 
unall  slit-like  rupture  of  the  myocardium  just  at  the  edge  of  the  pericardial 
idbesion.     Death  was  instantaneous,  but  had  been  preceded  for  several  days 
I?  paroxysms  of  great  dyspnoea  and  intense  praecordial  oppression. — H.] 

Thrombosis  of  the   Heart.— Embolism  of  the  Pulmonary 

Artery. 

It  18  important  to  distinguish  ante-mortem  thrombi  from  the  coagula  formed 
tfter  death.  At  autopsies  the  right  ventricle  and  auricle  are  usually  found  to 
tfAUin  coagulated  blood.     These  coagula  are  often  in  great  part  devoid  of 

Viiftod-coloring  matter,  and  they  constitute  the  so-called  decolorized  post-mortem 

^  For  in  analyais  of  24  cases  of  spontaneous  rupture  of  the  heart  by  Barth,  vide 
irdttitt  ^bMLa  de  Midecine,  Paris,  187 1.  For  an  analysis  of  over  100  cases  by  Quam, 
vide  IV  Loncf/,  1870. 
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eltits.  The  blood  in  these  cases  ooajsrulateR  m  slowly  afl4*r  death  that  the  nd 
hlooJ-corpu.selei?  have  time  to  sink  ;  hetice  the  uj^per  hiyers  uf  the  clot  ci«»i  • 
mostly  of  fibrin  and  white  blood-eorpuscles,  the  latter  being  of  lighter  »|)cc.tu 
gravity  thtin  the  red  corpuscles,  The^e  po»t-morteni  clots  lire  yellowii«h-wbik, 
succulent,  loosely  attached  to  the  heart-wallM,  and  they  i*end  i»flFshout?(  into  ttie 
pulnioniiry  artery  and  its  brunches.  They  receive  the  imprint  of  the  vaIvm 
and  other  irregularities  with  which  thL-y  lie  in  contact.  They  have  no  diu- 
ieiil   significance. 

Fibrinouifi  deposits  may  form  in  the  heart  during  life.    The  usual  causes  (if 
their  formation  are  the  *iame  as  thoHC»  of  the  production  of  thrombi  in  m^ 
eral — namely,  j*lowing  of  the  circulation  and  alterations  of  the  innr 
the  vejiseL     Tlie  presence  of  tibrinous  deposits  on  the  inflamed  ai»' 
endocardium,  especially  of  the  valves,  in  acute  anrl  chronic  endocarditis.  h»> 
already  been  mentioned  (p.  244),     Cardiac  thrombi  are  liable  to  frirm  in  cm* 
sequence  of  the  slow  circulation  attending  excessive  dilatation  of  the  hesii 
and  great  weakness  of  the  heart.     These  are  called  marantic  thrombi*     T\\^ 
form  especially  in  the  recesses  of  the  heart,  where  there  is  a  natural  obstach 
to  the  propulsion  of  the  blocnl.    They  are  to  be  sought,  therefore,  particulaHl 
ill  the  appendices  auricularum  and  between  the  columnar  carueie,  especiftlli 
on  the  right  side  of  the  heart.     They  also  form  in  cardiac  aneurisms.    WhtS 
these  thrombi  attain  a  ennsiderable  size  and  project  into  the  hejirt-cjiviti«i 
they  are  often  called  cardiac  jjolypi.      These  ujite-mortem  thrombi  ure  of  j 
whitish,  yellowish,  or  redilish-gray  t-olor.  dull  in  appearance,  adherent  to  tlj 
heart-wall,  uften  friable   in  consistence,  laminated  in  structure,  and  with 
free  surface  usunlly  rounded  (v^t/itaitoits  (/loLuirusf's  of  Laennee).      The  ce 
tral   portion  uf  the  older  thrombi  is  often   broken  down   into  a  creamy  mi 
which  was  formerly  mistaken  for  pus,  and  such  thrombi  were  called  purifor 
The  creamy  mass  consists  chiefly  of  granular  matter.     The  thrombuiN  it** 
is  composed   mostly  of  fibrin,  bbmd-plates.  and  white  blood-eori»uftcles,  i 
belongii  to  the  so-called  white  thrombi,     t^ardiac  thrombi  are  uf^ually  small  j 
size,  but  they  may  take  up  the  greater  part  of  one  of  the  heart-cavjUee, 
may  even  eictend  from  one  cavity  into  another.      Organization  of  wir 
thrombi  has  been  observed,  but  it  is  very  rare. 

The  formation  of  thrombi  of  considerable  size  within  tlie  right  vent  rid 
(hcjirt-clot)  has  been  referred  to  especially  in  cunncction  with  acute  lofc 
pneumonia  or  pneumonic  fever,  and  also  as  occurring  in  connection  wit! 
other  dise4ises.  They  produce  symptoms  .ittributable  to  obstruction  at  th^ 
right  side  of  the  heart— namely,  dyspna^a  and  cyanosis,  with  notable  sma 
ness  and  ftudileness  of  the  pulse.  These  symptoms  develop  suddetdy 
more  or  b'ss  rapidly,  and  are  generally  the  forerunners  of  spce<ly  denq 
The  hnart-sounds  are  weakened,  and  it  may  be  practicable  to  determine  tl 
the  first  sound  is  due  to  the  tension  of  the  mitral  valve,  without  the  particii 
tion  of  the  tricuspid  valve,  A  tricuspid  systolic  murmur  may  be  found  whw 
had  mit  existed  previously.  Excluding  pulmonary  conditions  which  wou 
acconm  directly  for  the  foregoing  symptoms,  and  taking  the  latter  in  conni 
lion  with  physical  signs,  the  diagnosis  may  sometimes  be  made  with  mitl 
posit  iveness. 

Absolute  rent,  ^istaining  measwres  of  treatmeiit,  and  ftaturation  of 
blood   with  ammonia   constitute,  with   our  present  knowledge,  the  meaf^u 
yf  treatment  to  be  pursued.     The  history  of   wimo  cascp  appears  ta  ah 
•ecovery,  but  there  i»  alway*  room  for  doubt  in  these  cases  respecting 
diagnosis. 

Tin?  fibrinous  deposits  upon  vegetations  or  roughened  spots,  occn 
erally  within  the  left  ventricle,  are  chieflv  inifH>rtant  fr*»m  their   i 
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become  detached  and  to  give  rise  to  emboli.  Heart-clots  of  large  size  may 
form  ante-mortem  in  the  left  auricle  when  largely  dilated  as  a  result  of  valvu- 
lar lesions.  They  may  also  form  in  the  left  auricle  when  weakened  by  dilata- 
tion or  lesion  of  the  muscular  walls. 

EmboKsm  of  the  main  trunk  of  the  pulmonary  artery  may  be  here  noticed 
as  a  cause  of  sudden  or  rapid  death.  The  embolus  may  be  derived  from  a 
thrombus  formed  within  the  right  ventricle  or  auricle,  or  from  a  thrombus 
formed  in  a  large  vein,  most  frequently  the  femoral  vein.  The  symptoms  are 
sudden,  urgent  dyspnoea,  not  explicable  by  physical  signs,  cyanosis,  and  cold« 
ness  of  the  extremities,  the  pulse  becoming  rapidly  small  and  feeble  and  soon 
extinct. 

Sudden  and  complete  obstruction  of  one  of  the  primary  divisions  of  the 
pulmonary  artery  may  take  place  without  causing  death  or  giving  rise  to 
permanent  notable  inconvenience,  as  has  been  demonstrated  in  cases  under 
my  observation.^ 


CHAPTER    V. 

FUNCTIONAL    DISORDER  OF   THE    HEART.— EXOPHTHALMIC 
GOITRE.— ANGINA  PECTORIS.— THORACIC  ANEURISM. 

Functional  Disorder. 

BY  the  term  functional  disorder  is  meant  disturbed  action  of  the  heart  not 
dependent  on  either  inflammation  or  structural  lesions.  The  beating  of 
the  heart  is  sometimes  abnormally  intense.  The  patient  is  conscious  of  its 
violent  action,  as  when  it  is  temporarily  excited  by  fear  or  some  other  strong 
mental  emotion.  This  is  commonly  known  as  palpitation.  The  sense  of  vio- 
lence may  be  a  subjeJctive  symptom  only,  the  force  of  the  heart's  action  not 
being  actually  increased ;  but  generally  the  action  is  at  the  same  time  accel- 
erated and  irregular.  The  irregularity  is  represented  by  the  pulse,  and  is  felt 
when  the  hand  is  placed  over  the  pnecordia.  The  patient  is  also  painfully 
conscious  of  it ;  the  organ  appears  sometimes  to  perform  a  rolling  or  tumbling 
movement,  and  a  sensation  is  described  as  if  the  heart  were  in  the  throat. 
Intermittency  of  the  heart's  action  is  another  feature  in  certain  cases.  The 
action  of  the  heart  is  for  an  instant  arrested ;  one,  two,  or  three  beats  are  lost, 
and  generally  irregularity  of  action  precedes  and  follows  the  intermissions. 
Of  these  the  patient  is  vividly  sensible,  and  the  feeling  is  that  fatal  suspen- 
»ion  of  the  heart's  action  may  be  liable  to  take  place.  These  rhythmical 
aberrations  may  be  accompanied  with  either  violent  or  feeble  action  of  the 
heart.  The  varieties  of  functional  disorder  occur  in  paroxysms  which  are 
very  variable  as  regards  severity,  fre<|uency  of  occurrence,  and  duration. 

Id  contrast  to  the  above-mentioned  disorders,  there  is  an  affection  in  which 
the  heart  beats  regularly,  but  with  great  increase  in  frequency.  The 
number  of  beats  per  minute  may  be  increased  to  150  or  even  200.  The 
increased  frequency  may  persist  for  days,  weeks,  and  even  months.  This 
form  of  disorder  has  been  named  tachycardia  (ra;^L»9,  xapdia).  I  have  met 
with  an  instance  of  such  an  increase  in  the  frequency  of  the  heart's  action, 
*  Vide  dinical  Medicine,  by  the  author,  p.  248. 
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together  with  feebleness,  that  it  was  difficult  to  count  the  pul»<*.  ihi*  tltjRinlcr 
pi*rsisliii;2;  fur  several  days,  accampuiiied  hy  auorexiH  ami  a  de«rrc*tf  t>f  |iaIlof 
aitd  prti?*! ration  which  seemed  to  denote  impending  deaths  reciverj  laliui: 
plauc,  and  examinations  prior  and  2iulisei|aent  to  the  attack  showino:  ao 
cardiac  legions, 

[A  remarkable  example  of  this  affection  is  reported  by  II*  C*  Wood.*    Tlir 
patient^  an    eminent    medical    practitioner,   was  at  tlje  time  of  I>r   Wiw«i^ 
pnbli  cation  eighty -seven   years  of  age,  and  had  end  n  red  the  paroxy^in^  of 
tachycardia  fur  more  than    tifty  yeari^.     They  had  their  «>rigin  in  a  $liir]) 
shock    or   jerk    produced    hy   stepping  from  a  pia£:ca  to  the  ground.    Ilii* 
attack j9  freijuently  lasted  from    t<;u   to  twenty-six   hours,  and    conld  at  mt 
time  be  invariably  arrested  by  swallowing  cold  wnter  rapidly.     TliU  n^Tii-'' 
at  last  failed,  and  it  was  then  dijaeovered  that  the  symptoms  could  be  an 
by  rapidly  drin  kin  IT   a  cnp  of  hot   ^tron^  coffee.      During  the  height  ot  in^ 
paroxysm:*  the  pulse  rose  to  llJO,  but  alight  exertion^  such  ai*  walking*  cau'^*! 
it  t^  beat  at   the  rate  of  200.     The  attacks  have  not  interfered  in  th»'  K  •  t 
with  the  general  health  or  business  activity.     The  effect  of  the  c<>l«l  uri.l  um 
liijuids  in   arresting   the   paroxysms  is   probably  due,  as   Wood  >^' 
•*  stimulation  of  the  inhibitory  cardiac  centre  produced  by  irritai 
peripheral  nurve-filanients  of  the  stomach."] 

An  oceaiiional  form  of  disorder  is  characterized  by  every  alternate  Ti-titTir 
ular  systole  being  so  feeble  as  not  to  be  appreciable  by  a  radial  pulse,  the 
of  the  heart  being  more  or  less  rapid.     On  auscultation,  the  beart-souu 
found  alt4*rnately  loud  and  feeble.     I  have  known  tbis  form  of  disorder  U\ 
persist  for  several  weeks-     This  is  liable  to  be  unstaken  for  reduplicatioD  of 
the  heart-sounds^  there  being  four  sounds  to  each  radial  pulse.     Tbc  i-rror 
is  avoided  by  Cdniparing  the  radial  with  the  carotid  pulse.     The  alteniati 
feeble  systoles  are  always  strong  enough  to  cause  an  appreciable  pul^tf 
of  the  carotids. 

Ueduplication  of  the  lieart-sounds  denotes  a  variety  of  functiuual  dlsor 
giving  rise,  however^  to  no  definite  subjective  symptoms  and  oeeurring 
various  pathological  connections.  Reduplication  of  bt>tb  sounds  iiuiy 
appreciable,  or  it  may  be  limited  to  one  sounds  which  is  usually' the  secon 
The  reduplication  is  recognijted  easily  by  one  aeeustonied  to  auseultalic 
and  the  pniof  is  the  uceurrence  of  three  or  four  S4>unds  for  each  earcHid 
pulse.  A  slight  deviation  from  synehronbim  in  the  contraction  of  the  right 
and  the  left  ventricle  accounts  satisfactorily  for  the  redupliciition  of  Wth 
sounds,  but  not  so  satisfactorily  for  a  reduplication  limited  to  the  second 
iiound.  The  latter  is  best  explained  by  supiMising  that  under  certain  condi- 
tions of  art>erial  pressure  the  recoil  of  the  aorta  and  of  the  pulmonary  artery 
after  the  ventricular  systole  is  not  in  unison.  This  will  account  for  a  redu- 
plication of  the  second  *ound,  although  the  sygtoles  of  the  two  vctitriclc«$ 
oocur  synchronously. 

A  variety  of  funetiotnil  disorder  to  which  the  attention  of  clinical  obscrvcm 
has  not  been  much  directed  is  diminished  frequency  of  the  heart's  aetiali} 
the  condition  beini*  known  technically  as  bradycardia.  In  a  paper  on 
topic  I  have  reported  several  cases  in  which  the  number  of  ventricul 
systoles  was  diminished  to  from  40  tc*  2<>  per  minutf,'  Physical  expbH 
lion  in  these  cases  showed  that  the  disorder  was  not  associated  with 
organic  affection  of  the  heart.  The  disorder  was  associated  with  more  ( 
less  cerebral  disturbance,  but  the  evidence  of  intracranial  in6ammatt4| 
tsnibolism,  and  hemorrhage  was  wanting,  and  in  every  instance  the  disor 
t<»inporary.     I  have  met  with  other  examples  aintH?  the  publication 

>  fTinev  MefU  Mag,,  March.  1891. 

'  Vide  The  Anktfican  PrttHition^r,  January,  1876. 
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ibat  pap€f-  Th®  cardiac  disorder  is  evidently  connected  with  some  centric 
nervous  condition  which  affects  the  heart  through  the  inhibitory  action  of 
the  pneamogastrics.  To  recognize  the  disorder  as  a  functional  one  is 
important;  otherwise  it  is  regarded  as  a  symptom  pointing  to  some  grave 
(erebral  affection.     It  was  so  regarded  in  the  cases  which  I  have  reported. 

SOne  of  the  most  interesting  of  the  recorded  cases  of  bradycardia  is  reported 
,y  p.  W.  Prentiss  of  Washington.*  The  patient,  a  man  aged  fifty-three, 
'''had  a  pulse  ranging  from  11  per  minute  to  40  per  minute  for  over  two 
yeaw,  being  subject  to  frequent  attacks  of  syncope.  No  disease  of  heart  or 
other  organ  could  be  discovered."  An  autopsy  was  obtained,  but  threw 
DO  ligbt  upon  the  cause  of  the  persistent  slow  pulse. — H.]  Before  decid- 
ing that  the  disorder  exists,  two  points  are  to  be  ascertained — namely,  yir«f, 
that  the  radial  beats  represent  accurately  the  ventricular  systoles — that  is, 
to  diBtinguish  this  from  another  variety  of  functional  disorder  which  has 
been  noticed,  in  which  every  alternate  systole  is  too  feeble  to  produce  an 
appreciable  pulse  at  the  wrist ;  and  second,  that  the  patient  has  not  normally 
an  infrequent  pulse.  The  exclusion  of  grave  cerebral  affections  by  the  ab- 
lence  of  evidences  of  their  existence  other  than  the  infrequent  pulse  is  of 
wurse  important.  The  cerebral  affections  which  diminish  the  frequency  of 
the  heart's  action  rarely,  if  ever,  occasion  so  great  an  infrequency  as  occurs 
in  some  instances  in  which  it  is  purely  functional.  As  great  or  greater  infre- 
quency is  observed  in  some  cases  of  fatty  degeneration  of  the  heart ;  hence 
this  lesion,  as  well  as  other  organic  affections,  is  to  be  excluded. 

Infrequency  of  the  hearths  action,  reduplication  of  the  heart-sounds,  and 
the  disorder  characterized  by  alternate  systoles  too  feeble  to  be  represented 
bja  radial  pulse  are  rare  varieties  of  functional  disorder.  The  most  frequent 
wrieties  are  tfie  forms  of  disturbance  first  mentioned — namely,  raj)id  action 
either  violent  or  fluttering,  irregularity,  and  intermittency.  occurring  in  par- 
oiyjms.  They  are  often  met  with  in  practice.  They  usually  give  rise  to 
great  mental  apprehension.  The  patient  has  a  firm  conviction  of  the  exist- 
ence of  organic  disease  and  is  in  fear  of  sudden  death.  It  is  sometimes 
difficult  to  remove  this  conviction  by  the  most  positive  assurances  to  the 
eontrary.  Cases  of  functional  disorder  are  distinguished,  as  a  rule,  by  much 
Dental  anxiety  and  depression,  in  this  respect  differing  from  cases  in  which 
disturbed  action  is  due  to  structural  lesions. 

The  causes  of  functional  disorder  are  various.     It  sometimes  occurs  in 
KKalled  full-blooded  persons  addicted  to  the  pleasures  of  the  table,  digest- 
ing and  assimilating  readily,  and  taking  but  little  active  exercise.       It  is 
■nich  oftener,  however,  associated  with  anaemia.     Anaemic  persons  are  rarely 
exempt  from  more  or  less  disturbance  of  the  heart's  action.     It  may  be  pro- 
duced by  long-continued  mental  anxiety  or  depression.     It  frequently  occurs 
a  persons  of  an  anxious,  worrying  disposition,  and  in  those  who  are  consti- 
i    totionally  disposed  to  melancholy.       The  effect  which  it  produces  on   the 
■ind  reacts  on  the  disorder  and  tends  to  peq)etuate  it.     It  appears  in  some 
cws  to  be  dependent  on  indigestion  or  dyspepsia,  and  paroxysms  are  often 
eifited  by  dietetic  errors.    The  immoderate  use  of  tobacco  or  of  strong  tea 
W  coffee  gives  rise  to  it  in  some  persons.     It  is  incidental  to  the  gouty 
(fiathesis.     The  exhaustion  following  prolonged  mental  excitement  and  phys- 
k»}  exertions  may  be  accompanied  by  it.     It  prevailed  to  a  great  extent 
UDong  .*«oldier8  during  the  late  civil  war,  excessive  und  persistent  palpitation 
vheo  leading  to  discharge  on  the  ground  of  disability  from  supposed  organic 
Ui^sse  of  the*  heart.     Excessive  venery  and  habits  of  self-abuse  are  to  be 
jchided  among  the  causes.     The  associated  symptoms  will  of  course  vary 
rt^rding  to  the  different  circumstances  under  which  it  occurs.     The  differ- 
*  Trans.  Ass.  Am.  Phi/,*.,  vol.  vi.,  1891. 
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eiit  caases  of  course  act  upon  the  nervoua  syHt^m ;  Imt  it  i^  iurt  certmn 
vvlji^tlit?r  the  particular  nerves  act'ed  upon  be  the  prieumogiistrieSy  the  »yiii 
pathetic^  or  the  nerves  and  ganglion-eel  la  in  the  substance  of  the  heart  \ 
predisposition  seems  to  enter  into  the  etiology.  Soine  persons  apparctillj 
have,  as  an  idiosyncrasy,  an  irritkiblG  hew-rt,  iind  they  generally  have  «tli«T 
evideucei»  of  whut   ii^  called  a  nervoua  temperament. 

It  is  extremely  de8iraV>le,  in  view  of  the  comfort  und  welfare  of  the  pitient, 
to  deterniine  with  po.sitivenesH,  in  easies  of  functional  dist>rder,  that  fitrurtnni 
]e$ion»  do  not  exist.     Several  pointis  connected  with  the  hi^itory  htmI  ^'mpl'im* 
h»ve  a  bearing  on  the  diagnosi;*.     The  oceurreuce  of  the  (listurbanri*  in  par«i 
y^nis,  tlie  net  ion  at  otlier  times  being  regular;  the  pHroxysms  oceuTfing  it 
night  rather  than  in  the  daytime,  and  fruijuently  not  being  oceaHuned  hjr  inv 
obviou?*  cause,  nueh  as  nmseular  exertion  or  mental  excitement  ,  ilic  ability 
of  the  patient  to  take  active  exereine  without  palpitation  or  dy8pn<ra  whoii 
not   suffering   from  the  disorder,  and   the  intensity  of  mental  anxiety  and 
jippridienaion,— are  point*  which   render  it  probable  that   the  difficvibv  \-> 
purely  functional.     Thene  points,  however,  are  not  conelnsive.     A  p' 
diagnosis   is  to  be  based  on  the  exclusioti   of  lesiotts  of  structure,  \*<  i^ 
absence  of  the  physical  signs  of  the  latter.     If,  on  a  careful  exauiiiialia»i  of 
the  chest,  the  heart  be  found  not  to  be  etdarged  ;  if  there  be  no  murmur  j>rev 
«nt  or  if  an  existing  murmur  be  inorganic;  if  the  heart-sounds  be  nunnai, 
and  if.  from  the  absence  of  persistent  weakness  or  irregularity  i»f  the  heart* 
action,  fibroid  or  fatty  degeneration  r»f  the  heart  and  obstruction  of  the  eopv 
nary  arteries  can  be  excluded, — the  affection   may  be  confidently  pronounctMl 
functiouiil.      Without  the  negative  pri>of  afforded  by  physical  exploratinn  thr 
mind  iti'^  the   practitioner  must  be  in  doubt  as  to  the  diagnosis.      If  li' 
a  deriiird  opinion,  it  is  a  guess  which  may  prove  to  be  either  right  or  > 
If  he  avoid  giving  a  decided  o[)inion,  the  inference  which  the  patient  < 
draws  is  that  organic  disease  exists  and  that  the  physician  is  relnotant  r  .  v.^l 
the  truth.     I  could  cite,  from  eases  which  have  come  under  my  observatii 
not   n   few  in  which  patients  were  for  many  years  renderetl  unhappy 
deterred   from   engaging  in   the  active  duties  of  life,  either  by  an  erroiu?* 
medical   opinion  that  they   had  organic  disease  of  the  hejirt  or  by  a  fij 
belnd'  that   such  was  the  fact,  based  on  the  indecision  of  the  physician. 

The  curative  treatment  tif  funetitojal  disorder  must  Lave  reference  to  the  < 
oumstances  with  which  it  is  couueeied.  Uccurring  in  connection  with  wl 
is  km>wn  as  a  ''full  habit/'  the  measures  indicated  are— rest  rid  ion  of  di| 
exercise  in  the  open  air,  with  depletion  by  saline  hixativcs  and  perhaps 
small  bloodh-'ttings.  Oecurritig  in  c*»nnection  with  anivmia.  measures  of  pf 
eisely  an  opposite  character  are  indicated— namely»  those  designed  to  re.Ht« 
the  normal  condition  of  the  blood.  An  investigation  with  referfuce  to 
i^ouree  of  the  disorder  is  to  be  madi!  in  at!  cases,  and  the  causes,  if  apparel 
are  to  be  removed.  If  connected  with  dyspeptic  ailmejits,  these  are  lu 
remedied  by  appropriate  treatment  ;  and  if  dej»ei»deut  on  the  gouty  dtatheji 
this  will  claim  suitable  remedies.  In  the  great  majurity  of  eases  the  pn>|! 
treatment  consists  of  tonic  remedies*  a  nutritious  diet,  and  an  avoidance  < 
excesses  of  all  kin<ls  ;  a  pro|)er  amount  of  sleep  ;  the  interdiction  of  tnbac 
strong  coJlee,  and  tea  ;  and  out-duor  life  with  mental  recreation  ;  in  short, 
invigftniting  system  of  hygietic.  Posilivt*  assurances  of  the  absence  of  nrpit 
disease,  such  as  may  be  given  if  basfd  on  the  absence  of  all  the  physical  siiii 
of  lesiuns.  will  often  go  far  tttward  effeeting  a  cure,  the  disorder  being  fif 
fptently  kept  up  by  mental  discjuietude  occai^ioned  by  the  fear  of  nuddl 
death. 

IHiring  the  paroxysms  palliative  measures  are  culled  for.     These  couMst 
ethereal  stimulants,  antispasnujdics,  and  oecjitiioniilly  opiate.^,  with  sina 
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or  bliQ)QlA^"'g  liniments  to  the  chest.  If  paroxysms  occur  frer|uently  a  bella- 
donna plaster  may  be  constantly  worn  over  the  praecordia.  Blisters  or  other 
i»evere  coonter-irritAnts  are  never  requisite.  Small  dohcs  of  aconite  are  use- 
ful if  the  action  of  the  heart  be  violent,  and,  on  the  other  hand,  if  the  action 
1)6  feeble  and  irregular  digitalis  may  prove  of  use.  Kunze  and  other  German 
authors  recommend  as  a  palliative  measure  wearing  an  ice-bag  over  the  pras- 
conlia.  A  mouthful  of  brandy  or  some  other  spirit,  swallowed  undiluted, 
fill  sometimes  promptly  arrest  a  paroxysm. 

Persoiui  who  are  strongly  predisposed  to  disturbed  action  of  the  heart  are 
liable  to  suffer  more  or  less  from  paroxysms  of  functional  disorder  for  many 
yetrx  or  during  their  whole  lives.  The  mental  anxiety  in  such  cases  after  a 
time  ceases,  and  patients  become  reconciled  to  this  as  to  other  physical  evils. 
The  frequent  recurrence  of  functional  disorder  for  an  indefinite  period  does 
DOt  lead  to  the  development  of  organic  disease.  The  physician  is  fully  war- 
nujted  in  giving  positive  assurance  to  the  patient  on  this  point. 

In  the  foregoing  remarks  on  functional  disorder  it  has  been  assumed  that 
structural  lesions  are  not  present ;  but  functional  disorder  and  lesions  may 
be  iwociated  when  the  former  is  not  dependent  on  the  latter ;  in  other  words, 
the  causes  which  give  rise  to  functional  disorder  when  the  heart  is  free  from 
leaions  will  produce  the  same  effect  when  cardiac  lesions  exist.  It  is  highly 
important  that  the  practitioner  appreciate  this  fact.  Not  infrequently  the 
digturbance  of  the  heart's  action  in  cases  in  which  organic  murmurs  are  found 
L«  mainly  or  exclusively  functional.  It  is  not  uncommon  for  practitioners  to 
err  in  considering  all  the  symptoms  referable  to  the  heart  as  arising  from 
organic  lesions,  although  these  may  be  entirely  innocuous.  Anaemia  coex- 
isting with  lesions  may  occasion  greatly  disturbed  action  of  the  heart,  with 
(JTspnoea  and  even  general  dropsy,  so  that  the  patient  may  seem  to  be  in  the 
lilt  stage  of  cardiac  disease,  and  if  the  anaemia  be  cured  the  recovery  some- 
tbes  appears  to  be  complete.  It  should  always,  therefore,  be  a  (juestion  in 
cases  of  organic  lesions  whether  more  or  less  of  the  symptomatic  phenomena 
may  not  be  due  to  functional  disorder  arising  from  anaemia,  deranged  diges- 
tion, or  a  morbid  condition  of  the  nervous  system  produced  by  tobacco,  coiffee 
or  tea.  mental  depression,  excessive  venery,  or  gout.  This  question  is  to  be 
decided  in  the  affirmative  when  causes  of  ftinctional  disorder  are  discoverable, 
tod  when  the  organic  affection,  as  determined  by  the  physical  signs,  appears 
to  be  insufficient  to  account  for  the  symptomatic  phenomena.  In  proportion 
as  the  latter  are  fairly  attributable  to  functional  disorder,  the  prognosis  is 
of  course  less  grave,  and  improvement  may  be  expected  from  appropriate 
tieatnient. 

Enlargement  of  the  Thyroid  Body  and  Prominence  of  the 
Eyeballs  (Exophthalmic  Goitre),  associated  with  Punc- 
taonal  Disorder  of  the  Heart. 

Within  recent  years  the  attention  of  clinical  observers  has  been  directed  to 
an  affection  characterized  by  enlargement  of  the  thyroid  body  and  prominence 
of  the  eyeballs,  conjoined  with  inordinate;  action  of  the  heart.  These  three 
pathological  events  form  a  striking  combination,  giving  to  the  affection  a 
well-marked  individuality.  In  the  absence  of  a  name  expressive  of  its  cha- 
lacter,  a  German  author,  Hirsch,  applied  to  it  the  name  Baaedow^s  diseaat^ 
after  a  German  observer  who  was  among  the  first  to  describe  it  fully;  and 
the  distinguished  clinical  teacher.  Trousseau,  in  view  of  the  prior  claim  of 
the  late  Dr.  Graves,  proposed  to  call  it  Graves^s  disease.  The  three  events 
JMt  named  evidently  have  some  pathological  connection,  the  nature  of 
which  is  not  yet  fully  established. 
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Tlie  prominence  of  the  eyes  is  the  most  reiuarkAblc  of  tbc  triple  eteau.  I 
Kxi'itinjr  io  somt^  cases  in  a  marked  degree,  it  gives  tn  the  eo«ntenariCfl  il 
poL*iiliar  expression.     The  pmjection  of  the  globe*;  displays  more  or  If^nff 
the  tuniea  alhugiiiea,  and  the  patient  has  a  ferocioiijii,  staring  h- 
exi«<ting  ill  both  eyei*,  is  at  once  diagnostic.     The  projection  is  soni 
great  as  to  prevent  chjsure  of  the  lid§,  and  the  eycliails  are  partially  exp«>w 
during  sleep.     Vision  is  generally  not  impaired,  nnd  the  appearance  of  tha 
eyes,  aside  from  the  prominenee,  is  natural.     The  condition  of  the  eye9<loi»i 
not  involve  pain*  but  the  patient  sometimes  feels  as  if  the  eyeballs  were  1 
etjueezed  out  of  the  sockets.     Accompanying  and  someiiuies  preeedio 
exophthalniiis  defective  co-ordination  of  the  movements?  of  the  eyeballffl 
thuse  of  the  upper  eyelids  is  obi^erved.     If  the  patient  look  d^wnwunl.  \\a 
eyeballs  move  without  corresponding  movements  of  the  lidft,     Thi»  defwliTj 
co-ordination  i.s  not  a  feature  in  all  easei*.     Thi*  exophthalmus  i.^  ?4ometjm« 
more  marked  un  one  side,  and   it   may  be  onilateral      Fulling  out  uf  thetfVtt 
brows  and  cilia  r.s  sometimes  observed.     The  thynnd  body  is  more  or  \t^ 
enlarged,   the   enlargL»uient   being   usually   greater  on    the  right    sidtv    TH 
increa:*e  does  nut  go  on  indefinitely,  forming  tlie  immense  tumors  which  »rt 
{sometimes  seen  in  eases  of  ordinary  broriehoeele,  or  goitre,  but  e<?a5e«  iH 
a  moderate  or  considerable  augnrentation  of  bulk  has  been  Attained.    Tlj| 
swelling  does  not  give  rise  to  pain,  but  it  may  occasion  some  obstniHuil 
to  respiration   from  pressure  on  the  trachea,  and   may  lead  to  eraharra-'*4?d 
breathing  and   modification  of  the  voice   by   intertVring  with   the   fundiufl 
of  the  recurrent  laryngeal  nerve.     The  thyroid  arteries  are  enlarged,  ami 
strong  pulsation  is  felt  over  these  and  the  carotids,  frec|uently  accompant^ 
by  marked  thrilL     Arterial  and  venous  murmurs^  frequently  loud  and  sonrl 
times  musical,  are  heard  when  the  stethoscope  is  placed  over  and   near  tb 
enlarged  thynad  bofly.     The  degree  of  the  thyroid  enlargement  ia  ot^eo  v»ri^ 
able  at  different  times. 

Increased  frequency  of  the  heart's  beats  (tachycardia)  is  a  constant  an 
notable  feature.  In  some  cases  this  anionnts  to  a  persisting  palpitatim 
The  pulse  varies  from  100  to  1 10  beats  per  minute.  Valvular  Unions 
etdargement  of  the  heart  exist  in  some,  but  by  no  menus  in  all  cases,  Wlu 
present,  they  do  not  account  for*  the  functional  disorder.  Loud  inorgnn 
munnurfi  at  the  arterial  orifices  of  the  heart  are  not  infrequent.  The  ino 
dinate  action  of  the  heart  may  continue  persistently  for  months  and  yea 
[Tremor  is  a  symptom  of  Graves'  disease  to  which  attention  was  first  call^ 
by  Charcot,  It  may  be  continuous  or  intermittent,  universal  or  involviq 
but  a  single  extremity.  It  has  been  studied  in  detail  by  Marie,  who  finl 
that  it  presents  features  distinguishing  it  from  all  other  forms  of  tremc 
The  ehief  of  these  are  its  rapidity  and  the  regularity  of  its  graphic  repf 
sentation.  The  lo-and-fro  movements  of  Graves'  disease  occur  at  the  rate 
8  to  Di  per  second,  whereas  tbc  tremors  of  paralysis  agitans,  of  general  paf 
sis»  of  alcoholism,  and  of  senility  are  much  slower  (about  4  to  5  per  soctHtj 
and  more  irregular.  This  symptom  is  considered  so  imp(»rtant  by  Mar 
he  believes  the  <liagnosis  of  Graves  disease  to  be  justified  by  its  prose 
association  with  tachycardia,  Vigouroux  has  called  attention  to  the  f* 
that  the  electrical  resistance  of  the  skiu  is  diminished  in  this  disease*  Th 
is  probably  attributable  to  the  abnormal  amount  of  fluid  in  the  dilated  cul) 
neous  vessels, — H,] 

More  or  less  anemia  coexists  generally,  but  not  invariably.    This  kia 
by  some  incorrectly  considered  as  an  essential  pathological  element  of 
affection.     The  amemia.  however,  id  usually  marked.     [Certain  anomalies  ( 
seeretion^  such  as  hyperidrosis,  sometimes  utnlaterul,  excessive  laehrymalia 
salivation,  diabetes  insipidus^  and  even  glycosuria,  have  often  been  ubservfl 
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•  jj^e  course  of  Graves'  disease.  Trophic  disturbances  of  the  surface  of  the 
Wq^c  ire  also  by  no  means  rare.  Among  them  are  sclerema  and  bronzing  of 
ibe  ^1  gangrene  of  the  lower  extremities,  and  circumscribed  loss  of  hair — 
ilopeci*  areata. 

Other  signs  of  disturbed  innervation  are  hemicrania,  trifacial  neuralgia, 
^^Qil&Qsesthesia,  chorea,  and  paralysis.  The  latter  is  most  apt  to  affect  one 
or  more  of  the  cranial  nerves,  although  the  extremities  are  sometimes 
ioTolTed.  Progressive  muscular  atrophy  and  muscular  pseudo-hypertrophy 
jure  also  been  observed. — H.l  Other  symptoms  are  mental  depression  and 
irritability,  insomnia,  amenorrnoea,  abnormal  increase  of  the  appetite  followed 
{)j  anorexia,  hysterical  phenomena,  and  emaciation.  The  affection  is  essen- 
tially cbronic.  In  the  majority  of  cases  it  continues  for  years.  It  does  not 
tend  intrinsically  to  a  fatal  result,  but  patients  are  liable  to  be  cut  off  during 
its  oontinaaace  by  some  intercurrent  aflfection.  [Sudden  death  with  cerebral 
ijmptoms  is  a  possible  termination.  In  a  case  recently  seen  by  the  writer  at 
the  Woman's  Hospital  of  Philadelphia,  delirium  suddenly  supervened,  and  the 
patient  died  .in  a  few  hours  in  a  state  of  profound  coma.  There  was  no  dis- 
ease of  kidneys,  nor,  in  fact,  any  demonstrable  morbid  condition  except  the 
KKilied  Graves'  disease,  the  three  cardinal  symptoms  of  which  were  well 
pronounced.  A  similar  case,  made  memorable  by  the  fact  that  the  patient 
was  of  the  male  sex,  was  under  the  writer's  care  at  the  Philadelphia  Hospital 
tereral  years  ago. — H.]  Recovery  takes  place  in  a  certain  proportion  of 
OKs,the  improvement  being  slow,  and  some  degree  of  enlargement  of  the 
thpid  body  and  prominence  of  the  eyes  often  being  permanent.  Fothergill 
qootes  from  Von  Dusch  14  complete  recoveries  in  56,  and  great  improvement 
in  26  cases ;  and  of  cases  observed  by  Von  Graefe,  the  ratio  of  recoveries 
WIS  20  per  cent.,  and  of  great  improvement,  3(K 

The  pathological  character  of  the  affection  is  not  established.     That  the 
three  pathological  events  are  due  exclusively  to  ana>mia  is  disproved  by  the 
Ofcnrreijce  of  anaemia  so  frequently  without  these  events,  and  by  the  fiict 
tbt  there  is  not  always  coexisting  anaemia.     The  enlargement  of  the  thyroid 
Wy  is  chiefly  due  to  enlarged  vessels.     The  prominence  of  the  eyes  is  not 
ht  to  enlargement  of  the  globes.     In  some  autopsical  examinations  which 
hare  been  reported  an  abnormal  amount  of  areolar  and  adipose  tissue  has 
heen  found  at  the  bottom  of  the  orbit;  but  that  the  protrusion  is  not  chiefly 
doe  Ui  this  cause  is  shown  by  the  fact  that  it  has  been  observed  to  cease  after 
death,  and  during  life  moderate  pressure  suffices  to  restore  the  globes  to 
dieir  nonnal  situation.      Enlargement  of  the  vessels  behind  the  globes  is 
probably  the  chief  cause.     The  prominence  of  the  eyes  and  enlargement  of 
the  thyroid  body  are  consecutive  to  the  cardiac  disorder.     Cases  are  observed 
in  which  enlargement  of  the  thyroid  body  is  conjoined  with  inordinate  func- 
tional activity  of  the  heart,  without  prominence  of  the  eyes,  and  the  two 
hUermay  be  associated  without  enlargement  of  the  thyroid  body.     Exam- 
pies  of  each  of  these  variations  have  fallen  under  my  observation.     I  have 
■ft  witb  cases  of  rapid  action  of  the  heart  persisting  for  a  long  period  with- 
out either  prominence  of  the  eyes  or  enlargement  of  the  thyroid  bodies,  in 
whicb  I  suppose  the  affection  to  be  the  same  minus  these  associated  events. 
Conadering  that  the  cardiac  disturbance  always  precedes  the  two  other  cha- 
laeteristic  events,  that  either  of  the  latter  may  be  wanting,  and  that  both 
iiTolTe  enlargement  of  vessels,  a  fundamental  morbid  condition  evidently 
wlates  to  the  circulatory  system ;    but  this  condition  probably  involves  a 
prior  neuropathic  affection  which,  it  is  probable,  pertains  to  the  sympathetic 
■ene.   In  sorae^  instances  morbid  appearances  after  death  in  and  around  the 
ewricil  sympathetic  nerve  have  been  found,  but  in  other  instances  nothing 
Was disooverable.     The  neuropathic  condition  is  supposed  by  some  to  be  seated 
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in  either  the  cervical  portion  of  the  spinal  cord  or  the  medulla  ohlon] 
The  affection  in  the  great  majority  of  cases  occurs  in  females.  Of  50  { 
collected  by  Wilthuisen,  a  Danish  author,  only  8  were  male  subjects.  I 
the  cases  which  I  have  seen,  save  one,  the  patients  were  females.  The 
ease  sometimes  shows  an  hereditary  tendency. 

The  indications  for  treatment  relate  to  the  functional  disorder  of  the  h 
together  with  the  morbid  stat«  of  the  nervous  system  and  the  oftcn-coe 
ing  anaemia.  Sedative  remedies  which  tranquillize  the  action  of  the  li 
without  producing  depression  or  interfering  with  the  appetite  and  digei 
are  indicated.  For  this  end,  hydrocyanic  acid,  aconite,  belladona,  and  dij 
lis  may  be  employed.  The  anaemia  calls  for  tonic  remedies,  especially  f( 
ginous  tonics ;  and  the  latter  have  seemed  to  be  beneficial  in  cases  whi 
observed.  Arsenic  has  been  found  useful,  but  in  some  instances  it  has  a 
rently  done  harm.  Iodine,  with  reference  to  the  affection  of  the  thyroid  b 
is  of  doubtful  utility.  In  two  cases  under  my  observation,  recovery  in  the 
case  and  notable  improvement  in  the  other  case  occurred  under  the  U8 
the  tincture  of  aconite.  In  the  first  of  these  cases  the  patient  t4x>k:  one  m 
only  of  the  tincture  three  times  daily,  but  continued  it  for  three  yeai 
conjunction  with  a  chalybeate  tonic.  At  the  end  of  that  period  she 
perfectly  well  and  had  increased  in  weight  forty  pounds.  In  the  other 
the  dose  of  the  tincture  was  gradually  increased  to  seven  minims  three  t 
daily,  and  was  continued  steadily  for  ten  months  without  a  chalybeate,  am 
not  existing  in  this  case.  Several  observers  bear  testimony  to  the  usefu 
of  galvanization,  with  the  constant  current,  of  the  cervical  sympathetic  ne 
Cases  of  recovery  under  this  agent  have  been  reported.  Ergot  is  amoD| 
remedies  which  have  been  found  of  service.  Hygienic  measures  are  of  i 
importance.  Freedom  from  mental  depression  is  to  be  secured  as  far  aa 
sible,  and,  whenever  practicable,  change  of  scene  and  other  means  of  m 
recreation  are  advisable.  The  diet  should  be  nutritious,  and  out-door  li 
desirable.  Trousseau  advocated  the  employment  of  cold  water  aflei 
hydropathic  method.  [W.  H.  Thomson  of  New  York  recently  reported 
cess  from  the  treatment  of  Graves'  disease  with  fermented  milk  ("  matzoo 
his  method  being  based  upon  its  supposed  relation  to  digestive  disorders, 
addition,  he  administers  an  occasional  mercurial  laxative  and  intestinal  \ 
septics  such  as  salol,  bismuth  subcarbonate,  and  naphthalin. — H.] 

Angina  Pectoris. 

The  affection  known  as  angina  pectoris  involves,  as  an  essential  fett 
neuralgia,  and  might  therefore  be  included  among  the  diseases  of  the  nen 
system.  It  is  considered  here  on  account  of  its  frequent  connection  i 
cardiac  lesions  and  with  notable  disorder  of  the  heart's  action.  The  fol 
ing  description  will  relate  to  typical  cases  of  angina  associated  with  dia 
of  the  heart. 

The  affection  is  characterized  by  pain,  usually  intense,  burning,  tearing 
lancinating  in  character,  emanating  from  the  praecordia  or  beneath  the 
num,  and  radiating  thence  in  different  directions — namely,  into  both  side 
the  chest,  the  back,  and  frequently  the  left  shoulder ;  extending  down 
arm  and  sometimes  to  the  forearm  ;  occasionally  felt  in  the  forearm  and  li 
and  not  in  the  shoulder  and  arm  ;  in  some  cases  extending  more  or  less 
both  upper  extremities,  and  it  has  been  known  to  extend  into  one  or  hot 
the  lower  extremities ;  and,  finally,  it  may  shoot  upward  into  the  neck, 
pies,  and  jaws.  Different  cases  differ  much  as  regards  the  intensity  ol 
pain  and  the  situations,  among  those  just  named,  in  which  it  is  felt, 
pain  in  some  cases  is  so  intehse  aff  to  be  truly  excruciating,  and  is  acco 
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nied  by  a  feeling  of  constriction  of  the  chest ;  in  other  cases  it  is  moderate 
or  even  comparatively  slight. 

The  affection  is  paroxysmal,  and  the  pain  is  but  one  of  the  elements  which 
fnter  into  the  paroxysm.  The  action  of  the  heart  is  generally  more  or  less 
dirtarbed.  The  beats  are  irregular,  sometimes  violent  or  tumultuous  and 
wmetimes  feeble.  In  some  cases  the  pulse  is  notably  slow.  An  indescriba- 
ble aoirnish  or  "  heart-pang  "  is  another  element.  A  vivid  sense  of  impending 
death  is  felt.  The  paroxysm  is  usually  developed  suddenly,  and  the  patient 
feels  compelled  instantly  to  remain  perfectly  still,  seizing  hold  of  some  firm 
support  in  order  to  maintain  a  fixed  position.  The  patient  is  afraid  to  breathe 
frwlv,  although  the  power  of  doing  so  is  not  lost.  Dyspnoea  does  not  belong 
to  the  paroxysms,  save  in  so  far  as  it  may  depend  on  existing  cardiac  lesions 
or  on  the  voluntary  restraint  of  the  respiratory  movements.  A  sense  of 
Dombneas  is  felt  in  the  parts  into  which  the  pain  extends.  The  countenance 
denotes  anxiety  and  suffering.  The  surface  is  generally  pallid,  cool  or  cold, 
frequently  bathed  in  perspiration,  and  sometimes  cyanosed  or  livid. 

Cases  diff*er  greatly  as  regards  not  only  the  severity  of  the  paroxysms,  but 
their  duration  and  the  frequency  of  their  recurrence.  They  usually  last  for 
a  few  ttionients  only,  but  in  some  cases  they  continue  for  several  hours.  They 
mij  recur  at  wide  intervals  or  frequently.  As  a  rule  to  which  there  are  a 
few  exceptions,  if  a  paroxysm  have  been  once  experienced  other  paroxysms 
fill  follow  sooner  or  later.  Generally  they  become  ])rogres8ively  more  and 
■ore  frequent.  At  first  and  for  some  time  they  appear  to  be  excited  by 
tmt  notable  cause,  such  as  unusual  muscular  exertion  or  mental  emotion, 
hot  after  a  time  they  are  liable  to  occur  from  trivial  causes  and  without  any 
apparent  cause.  They  are  sometimes  produced  during  sleep,  apparently  by 
&tre^Mng  dreams. 

The  affection  as  thus  described  is  incident  generally  to  organic  disease  of 
the  heart,  of  the  aorta,  or  of  the  coronary  arteries,  but,  as  far  as  at  present 
known,  uot  to  any  one  form  of  lesion.  It  is  much  oftener  associated  with 
feflons  at  the  aortic  than  at  the  mitral  orifice,  yet  it  occurs  in  only  a  very 
fsiall  proportion  of  the  cases  of  aortic  lesions.  It  occurs  in  some  cases  of 
fatty  degeneration  of  the  heart  and  of  myocarditis  without  valvular  lesions. 
It  is  sometimes  associated  with  aneurism  of  the  aorta.  The  affection  is  rare. 
Ofover  150  cases  of  organic  disease  of  the  heart  which  I  analyzed  in  1859,  it 
oecnrred  in  only  7,  and  it  occurred  in  8  out  of  188  additional  cases  analyzed 
in  1869.  That  it  has  a  pathological  connection  with  organic  disease  of  the 
heart  is  certain  ;  but  upon  what  particular  condition  or  circumstance  common 
to  different  forms  of  organic  disease  it  depends  is  not  ascertained. 

Angina  pectoris,  especially  if  associated  with  diseases  of  the  heart,  involves 
liability  to  sudden  death.     Death  takes  place  suddenly  in  a  paroxysm.     The 
■ost  reasonable  way  of  accounting  for  the  sudden  death,  as  it  seems  to  me,  is 
to  attribute  it  to  over-accumulation  of  blood  within  the  ventricular  cavities, 
tad  arrest  of  the  heart's  action  as  a  result  of  paralysis  from  distension.     The 
explanation,  in  fact,  is  the  same  as  of  sudden  death  in  cases  of  free  aortic 
Rgor^tation  and  fatty  degeneration.     The  liability  to  sudden  death  charac- 
teriies  cases  in  which  the  coexisting  organic  disease  is  of  a  kind  to  favor  sud- 
den over-accumulation  of  blood  in  the  cavities.     Aortic  lesions  and  fibroid  or 
&/tT  degeneration  have  this  effect.     If  the  lesions  do  not  lead  to  this  effect, 
^tients  rarely  die  suddenly,  but  linger  on  for  an  indefinite  period,  with  the 
Rcorrence  of  the  paroxysms  more  or  less  frecjuently.     Moreover,  the  over- 
Xoadiiig  of  the  cavities  of  the  heart  will  account  for  elements  of  the  paroxysms 
ruber  than  the  pain — namely,  the  disturbed  action  of  the  heart,  the  indescriba- 
Wf  anguish,  and  the  sense  of  impending  death.     If  the  lesions  to  which  thtj 
ifip'na  is  incident  be  not  of  a  character  to  lead  to  overloading  and  conse- 
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fjiient  distension  of  tlje  ventricular  walli*.  llic  Huffering  i^  in;<iiiis  into  iln 
pain.  J^ome  ciii^es  of  unginu  are  of  this  de8eri|»tio[i,  vvry  littlf  diMurl»;iiin.  -' 
the  henrt's  tieti«m  ueeitnijmuyin;?  the  parnxysm.  On  the  other  hand*  nil  (k 
eh»iiient«  of  u  paroxysm  of  angina,  except  the  pain,  are  observed  iii»l  iiifre 
([uently  in  crises  of  iiortie  leMons?  with  refnirgitHtiuu  or  with  fibroid  or  fifty 
degeneration  ;  and  snddaii  denth  is  liable  t4»  ot-eur  in  thi*  paroxysuiH  of  dt-tn^l 
to  whieh  j»iitient8  affected  with  theN*  lesions  are  snbjeet,  the  {)aroxyMn  lackui*' 
only  pjiin  to  efuistitnte  anpim  pectoris.  The  pro^nosiH  in  euses  of  MUi:mai»i 
alwnyji  jirave  if  jdiVT^ieal  sijrti»  show  the  exi^^teni'c  of  periouH  eurdiae  Itfiioui-i 
and  sudden  death  is  lo  be  expected  if  there  be  tuui'h  aortic  regurffiiatioii,  <it i 
the  habitual  weakne.^f*  of  the  heart  render  probable  impaired  imtritioii  of  ilie 
organ  from  obstruetion  of  the  coronary  arteries  or  defeneration  i»f  the  will.»«. 
The  dani^er,  it  is  to  be  observed,  is  not  to  be  meainured  by  the  intens^ity  of  ih« 
pain  :  it  is  not  the  pain  which  kills,  but  the  coexisting  organic  disieaM". 

Augiiia   peetorip.  as  far  as  the  neurnlgie  element  is  coneemed,  may  *ictur 
without  any  evidence  of  eoexisting  di^ea^e  of  the  heart  or  the  aorta,     S^ 
examples  have  fallen  under  my  obnervatiou.     In  these  cose.H  the  par^v, 
generally  lack  thuhe  elements  which  are  derived  from  cardiac  le^iousi,   Tljeia 
ceii^ity  of  keepiujx  a  fixed  posture  while  the  pmoxj^m  laijli*  \s  not  felt  i«  ill 
aame  degree ;  and  the  patient  may  writhe  wtlh  pain  and  try  fre^jueni  eliunpl 
of  posiurt!  with  th«  hope  at  obtaining  relief.    The  seii**e  of  impending  diMlli' 
leijs  or  may  be  wanting.     There  \^  less  danger  td'tfudden  deiith«  and  the  pr 
nosis  as  regards  recovery  i»  favorable*     These  points  are  to  be  eons'idercJ 
the  differentiation  of  these  ease!^  from  lhof*e  in  which  the  angina  is  e««nnwi«l 
with  disease  of  the  heart ;  but  the  absence  uf  cardiac  lesiouA  is  determined  I 
the  negative  result  of  a  careful  phvi^ieal  exploration  of  the  chest.     It  is,  hoi 
ever^  to  be  considered  that  there  are  anatomical  changes  not  represented 
physical   signs — i?.  ^.  defective  nutrition   from  obstruetiou   of   the  coroa* 
arteries.    It  maybe  stated  that  the  danger  in  a  given  paroxysm  is  iu  proji 
tion  to  the  feebleness  and  irregularity  of  the  heart's  action,  together  wilkj 
feeling  of  impending  dissolution.     In  the  endeavor  to  estimate  the  danger^  I 
nature  and  extent  of  lesions,  as  evidenced   by  signs»  arc  to  be  Ijiken  tn 
aeeouni.      Much  daimige  of  the  aortic  valves,  dihitation  of  the  left  ventrid 
ami  weakness  of  the  heart  front  fatly  or  fibroid  degeneration  are  the  e<Jiit 
tions  which  especially  ren<ler  paroxysms  dangerous.     Yet  there  are  ease 
which  the  paroxysms  recur  for  a  long  time  without  proviijg  fatal,  alUi«« 
heart  lesions  exist,  and  if  the  latter  do  not  exist  it  is  f»robably  true  that  thj 
is  little  danger  of  sudden  death,    J  have  reported  several  instances  of  reeovi 
in  the  second   edition   of  my  work  on   Dinftutu  of  the  Heart  (18()9).     8« 
instances  should  not  be  loat  sight  of  in  the  prognosis, 

Atigina  is  to  be  discriminated  from  intercostal  neuralgia  and  ga^traljj 
Kach  of  theHe  affeetions  I  have  known  to  be  mistaken  for  it.  Paroxysms] 
intercostal  neuralgia  are  sonietimes  so  severe  as  to  rival,  in  the  inteneityJ 
pain,  attacks  of  angina.  In  other  res[>ccts  the  point.s  of  distinction  af^li 
eienlly  marked.  Bctth  intereostsil  neuralgia  and  gastralgia  arc  <listing^  ^ 
by  their  own  diagnostic  traits,  asicle  from  the  absence  of  tliose  which  belt 
to  angina.  This  statement  applies  also  to  paroxysms  of  pain  caused  by  ^ 
passage  of  gall-stones.  The  most  rational  explanation  of  the  immediate  cause 
of  the  paroxysms  is  that  they  are  due  to  deficiency  of  arterial  blood  in  the 
walls  of  tht^'  heart   (iseha»mia). 

Pertaining  to  tlie  pathological  character  and  relations  of  the  different 
ments   in   angina  are  discussions  which  cannot  be  here  entered  into, 
neuralgic  element  pridmbly  has  its  [jrimary  seat  in  the  cardiac  plexuses, 
the  radiation  of  pain  to  the  neck  and  upper  extremities,  as  well  us  to  other  parts 
of  the  chest,  may  be  explained  by  anatomical  connections  wiih  bninches  of 
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<^rvirdl  and  dorsal  nerves.  As  remarked  by  Eulenburg,  the  pain  closel}' 
ye^iembles  that  referable  to  the  sympathetic  nerve  in  other  situations ;  for 
example,  hepatic  colic,  enteralgia,  etc.  The  disturbed  action  of  the  heart, 
jjTegpectire  of  cardiac  lesions,  is  as  unintelligible  as  when  it  occurs  in  the 
Tarious  forms  of  functional  disorder.  To  institute  several  varieties  of  the 
disease  according  to  the  different  nerves  supposed  to  be  involved  seems  to 
nw  to  be,  in  the  present  state  of  our  knowledge,  premature  and  confusing. 
Practically,  however,  the  presence  or  absence  of  cardiac  lesions  and  the 
degree  of  disturbance  of  the  heart's  action  in  the  paroxysms  are  important 
points,  ejtpecially  in  reference  to  prognosis  and  the  liability  to  sudden  death. 

The  TREATMENT  embraoes  measures  to  afford  relief  in  the  paroxysms  and 
thoj«  indicated  in  the  intervals.  The  palliative  measures  embrace  opium, 
given  promptl}*  and  sufficiently  to  relieve  the  pain.  It  should  be  given  in  a 
form  to  act  as  speedily  as  possible.  The  hypodermic  method,  if  the  physician 
hippen  to  be  at  hand,  is  to  be  preferred.  Alcoholic,  ethereal,  and  other 
stimulants  are  indicated  in  proportion  as  the  action  of  the  heart  is  irregular 
tnd  feeble.  Revulsive  applications  to  the  chest  and  extremities  are  appro- 
priate. Swallowing  pieces  of  ice  has  been  found  effective.  The  nitrite  of 
tmyl  i!«  a  valuable  remedy.  Five  drops  inhaled  from  a  handkerchief  held 
over  the  nostrils  will  often  almost  instantly  arrest  a  paroxysm.  It  may  pre- 
Tent  sudden  death,  and  trial  of  it  should  therefore  always  be  niade,  observ- 
ing, of  course,  proper  precautions  in  its  use.  The  remedy  is  efficacious  in 
dy  a  certain  proportion  of  cases.  Naturally,  its  efficacy  is  most  marked 
when  there  is  much  arterial  tension,  but  it  may  relieve,  although  this  ele- 
ment be  wanting,  by  diminishing  the  accumulation  of  blood  in  the  heart- 
ctTitieji.  The  inhalation  of  ether  or  of  chloroform  is  to  be  mentioned 
aiDoog  the  resources  for  arresting  the  pain  or  mitigating  its  severity.  The 
bbalation  of  chloroform  should  not  be  resorted  to  if  the  action  of  the  heart 
be  feeble. 

In  the  intervals  the  patient  should  avoid,  as  far  as  possible,  everything 
which  will  be  likely  to  provoke  a  paroxysm,  such  as  active  exercise,  mental 
excitement,  over-ingestion  of  food,  and  the  abuse  of  alcohol.  Aside  from 
prophylaxis,  the  measures  indicated  are  those  which  have  reference  to  the 
(xmi  of  neuralgia,  to  the  general  health,  and  in  the  majority  of  cases  to 
coexisting  organic  disease  of  the  heart  or  the  aorta.  Anstie  found  arsenic, 
in  small  doses  long  continued,  extremely  useful  in  preventing  the  paroxysms. 
Others  have  recommended  this  remedy,  and,  again,  others  have  seen  no  bene- 
itfrom  it.  A  fair  inference  is  that  it  is  sometimes  useful  and  sometimes  not, 
asm  other  neuralgic  affections.  [Nitro-glycerin  and  iodide  of  potassium  are 
Taloable  remedies  in  this  disease,  and  with  proper  precautions  they  may  be 
tdniDistered  continuously  for  almost  indefinite  periods.  In  a  case  at  the 
Philadelphia  Hospital,  in  which,  with  aortic  stenosis  and  insufficiency,  there 
lere  daily  attacks  of  angina  of  severest  type,  complete  relief  was  obtained 
hy  the  use  of  small  doses  of  tincture  of  aconite  (gtt.  ij  every  four  hours). 
After  six  weeks  of  freedom  from  pain  the  aconite  was  stopped,  and  in  a  day 
ff  two  the  paroxysms  of  angina  recurred.  On  resuming  the  aconite  they 
spin  ceased. — H.]  Trousseau,  who  regarded  the  affection  as  analogous  to 
epileptic  seizures  and  called  it  cardiac  epilepsy^  advised  the  long-continued 
mplojment  of  belladonna.  Electrization  of  the  surface  within  the  praecor- 
ia  has  been  found  useful  both  in  arresting  the  paroxysms  and  postponing 
their  occurrence.  The  cases  most  likely  to  be  amenable  to  treatment  are 
those  in  which  the  angina  is  purely  neuralgic — that  is,  not  associated  with 
heart  lesions. 

The  name  angina  is  singularly  inappropriate  as  applied  to  this  disease, 

Bannuch  as  neither  the  symptoms  nor  the  danger  have  aught  to  do  with 
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Kt I'll iigulat ion.  The  temi  stenocardia  has  significance  only  aa  denoting  »  ^n 
nation  accompanyiiijf  the  pain.  Of  the  other  various  naniCH,  most  m^U 
erroneous?  views  of  the  nature  of  the  malady.  C*ardjalgia  would  be  an  apph»- 
priate  name  had  it  not  been  applied  to  a  gastric  atfeetion. 


Thoracic  Aneurism* 

An  atheromatous  oondition  of  the  arteries  has  been  usually  asi<ignrd  wthe 
leading  cause  of  spontaneous  aneurisms.     This  atheromatous  proeei«isi  h  at  tlifl  ' 
onset  inflammatory  ;  it  is  an  endarteritiK  chronica  deformans  (Vircbow).    Th0 
infima  at  first  i,s  swollen  and  of  a  nhitish  ur  gelatinous  appearance  in  pAicl\r>, 
In  these  swollen   patehej*  are  round,  fu*;iform,  and  ^stellate  cells   in  incri'asM.-ir 
number.    The  intercellular  subi^tanee  is  imperfectly  fibrillated.    The  endothf — 
lial  lining  of  the  vcsfiel  is  preserved.    Subsequently,  necro.sis  with  fatty  and  cil  — 
carcous  degenerations  oeciir«  in  the  cells  and  intercellular  subi^tancc ;  and  trm 
the  resulting  pulpy  raas8.  often  containing  chole8terin4.the  name  athcnjir:* — 
abscess  has  been  inappropriately  applied.     Thi^i  mas?^  may  be  dist-hari: 
rupture  of  the  endothelial  covering,  and  an  atheromatous  ulcer  if*  the  ri-mc 

Recent  investigations  have  rendered  it  probable  that  undue  imporUtncf  Iw^ 
been  assigned  to  ather«>ma  as  a  cause  of  aneTjribm,  Atheroma  ii?  mo 
c|uent  in  uld  age^  a  period  of  life  in  which  aneurisms  are  by  no  meant  _ 
common.  The  view  is  now  held  thai  the  most  frequent  cause  of  spMnianp' 
sueeuluted  aneurism**  is  to  be  sought  in  changes  in  the  middle  i»r  muKala. 
coat  of  an  artery.  It  is  tliis  coat  which  nornjiilly  givfs  the  greatest  slrfTiirtl 
to  the  arterial  wall.  The  changes  in  the  middle  coat  which  lead  to  aneurijiiiV 
are  various.  A  rupture  of  the  elastic  and  of  the  muscular  fibres  in  r  pn-^ 
viously  healthy,  or  mure  frequently  in  a  diseased,  middle  coat  may  bv  tli 
rtssult  of  traumatism  or  of  some  severe  strain.  A  fVequent  change?  iu  ik 
mediiif  eHpecially  iu  cases  of  atheroma,  is  a  localized  inflammation,  charart^ 
ized  at  first  by  an  accumulation  of  lymphoid  cells,  and  later  by  a  grtmlK  i 
fibrous  tissue.  This  mesarteritis,  as  the  inflammation  is  called,  lends  tit 
weakening  of  the  middle  coat  and  conse<juent   pi-oduetion  of  aneurisuh 

The  ascending  aorta  is  the  most  frequent  seat  of  large  aneurisms.  If,  hu 
ever;  small  or  miliary  aneurisms  be  reckoned,  then  the  cerebral  and  the  pfl 
monary  arteries  are  most  frequently  aft'eeted. 

Thoracic  aneurism  occurs  either  in   the  form  of  a  difl"use  dilatation,  tiid 
frequently  of  the  ascending  aorta,  or  in  the  sacculated   fonu.      Lt  is  the  ; 
culated  aneurism  which  is  specially  considered  in  the  pres<*nt  article 

Accrirding  to  Hindflei.sch,  aneurisms  of  the  ascending  portion  and  of 
arch  of  the  aorta  develop  most  frequently  in  the  course  of  a  spiral  line  whn 
corresponds   to   the  places  against  which   the   blood  impinges   with   errsiN 
prc^sur*?.     This  line  begins  on  the  anterior  aspect  of  the  bulb  of  the  a**! 
irradiially  passes  on  the  front  of  the  ascending  aorta  toward  the  rigUt^  cr 
the  convexity  of  the  artery  just  before  the  innominate  trunk  is  giv<*n  off.  «l 
friMu  here  passes  very  gradually  to  the  posterior  and  internal   aspect   uf  the 
descending  aorta. 

Referring  the  reader  to  other  works  for  a  fuller  account  of  anonri«in*  a« 
regards  their  pathology  and  morbid  anatomy,  I  shall  consider  in   ^' 
aneurismal  tumors  of  the  thoracic  aorta  with  reference  to  their 
physical  signs,  prognosis^  and  treatment.     As  bearing  on   the   diagu 
may  be  here  stated  that  aortic  aneurism  is  a  rare  event  under  forty  yi 
age.  and  that  syphilis  is  often  a  remote  cause. 

Aneurismal  tumors  may  spring  from  the  thoracic  aorta  at  different  poin 
Not    infrequently  they  originate  within  the   pericardium,  in   the  ^inu*^* 
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I  Valsalva,  and  iu  this  situation  rupture  occurs  before  the  tumor  attains 
1  ^  great  size,  the  hemorrhage  taking  place  into  the  pericardial  sac,  and  of 
L  course  causing  instant  or  very  speedy  death.  A  fatal  result  from  aneurism 
io  this  situation  may  occur  without  having  been  preceded  by  any  symptoms 
of  importance;  death  takes  place  unexpectedly,  perhaps  when  the  health  was 
apparently  perfect.  The  diagnosis  is  difficult  and  perhaps  impossible.  Of 
703  cases  analyzed  by  Sibson,*  87  were  within  the  pericardium.  The  ascend- 
iii<r  portion  of  the  arch  beyond  the  pericardium  is  the  most  frequent  site.  In 
193  of  the  703  cases  analyzed  by  Sibson  the  situation  was  in  this  portion. 
Tbe  ascending  and  transverse  portions  are  not  infrequently  both  involved  in 
tbe  dilatation.  This  was  the  case  in  140  of  703  cases.  The  transverse  por- 
tioD  was  affected  alone  in  120  cases,  and  conjointly  with  the  descending  aorta 
Id  20  eases.  The  descending  portion  of  the  arch  was  the  seat  in  72,  and  the 
aorta  below  the  arch  in  71  cases.  The  aneurismal  tumors  in  the  larger  pro- 
portion of  cases  spring  from  the  outer  aspect  of  the  artery,  but  they  may 
ipriiig  from  either  the  inner,  posterior,  or  anterior  aspect. 

Anearismal  tumors,  according  to  their  situation  and  size,  give  rise  to  cer- 
tain symptoms  and  signs  by  pressing  upon  the  different  surrounding  parts. 
Uolesi  referred  to  their  true  source,  these  symptoms  may  mislead  the  physi- 
oan  by  appearing  to  indicate  other  affections ;  and  by  means  of  these  symp- 
toDfland  signs  not  only  may  aneurism  be  suspected,  but,  assuming  its  exist- 
eiee,  its  situation  may  be  inferred. 

lateniiption  of  the  circulation  through  the  innominata  and  the  left  carotid 
«d  sabclavian  artery  may  arise  either  from  the  pressure  of  the  tumor  on 
time  vessels  or  obstruction  by  fibrinous  plugs.  Feebleness  or  extinction  of 
tie  poise  in  the  radial,  brachial,  or  carotid  artery  on  one  side  is  one  of  the 
ijjptoms  of  aneurism,  and  indicates  it^  situation  to  be  at  the  right  or  left 
wtremity  of  the  transverse  portion  of  the  arch.  When  the  radial  pulse  is 
Mt abolished,  but  more  or  less  weakened,  the  contrast  between  the  pulse  of 
tke  two  arms  is  well  shown  by  a  comparison  of  the  visible  characters  as 
tiioed  by  the  sphygmograph.  A  notable  retardation  of  arterial  pulsations 
kjond  the  seat  of  the  aneurism  is  sometimes  observed.  Thus,  when  the 
neari^m  is  seated  between  the  pointA  of  origin  of  the  great  vessels  of  the 
treli  of  the  aorta,  the  radial  pulse  is  felt  later  on  one  side  than  on  the  other, 
ad  if  the  aneurism  be  seated  in  the  descending  aorta  the  pulsations  of  the 
flteries  below  occur  later  than  the  pulse  at  the  wrist.  An  aneurismal  tumor 
friigiDg  from  the  ascending  or  transverse  portion  of  the  arch  may  press 
ipn  the  superior  vena  cava  or  the  vense  innominatae,  and  induce  venous 
I  ongution  limited  to  the  head  and  upper  extremities  or  to  one  upper  extreni- 
ij,  accompanied,  perhaps,  by  more  or  less  oedema.  These  symptoms  point  to 
M  existence  of  aneurism  and  its  situation. 

ioanearism  seated  in  the  transverse  portion  of  the  arch  may  press  upon 
tie  trachea  or  one  of  the  primary  bronchi  and  interfere  with  respiration.  If 
tk  obitniction  of  the  trachea  be  considerable,  the  breathing  is  labored,  and 
11/  be  accompanied  with  a  noise,  heard  at  a  distance,  called  stridor.  Aus- 
I  lifcation  will  show  feebleness  of  the  respiratory  murmur  on  both  sides  of  the 
r  ckait  if  the  trachea  be  pressed  upon,  but  feebleness  limited  to  one  side  and 
Ik  mrmur  exaggerated  on  the  other  side  if  one  of  the  bronchi  be  obstructed. 
Uurrmssment  of  respiration  may  proceed  from  pressure  upon  the  recurrent 
JnjDgeal  nerve.  If  the  pressure  be  sufficient  to  interrupt  the  function  of  the 
tenre  on  one  side,  laryngeal  obstruction  arises  from  an  arrest  of  the  respira- 
knr  movements  of  the  glottis  on  that  side.  The  embarrassment  from  this 
iiue,  however,  is  not  great.  The  laryngoscope  in  these  cases  shows  the 
oeal  cord  on  one  side  to  be  paralyzed,  while  the  respiratory  movements  of 

*  Med,  Anaioiny^  fasc  v. 
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is  higblj  diagnostic.     This  sign,  first  described  by  Porter,  has  been  carefully 
studied  by  MacDonnell  and  Ross  of  Montreal. — H.] 

The  PB0ONOSI8  in  cases  of  thoracic  aneurism  relates  chiefly  to  the  duration 
of  life.  The  instances  of  recovery  are  few.  In  the  majority  of  cases  death 
is  the  result  of  rupture  of  the  aneurismal  sac.  The  rupture  may  take  place 
in  various  directions — namely,  externally,  or  into  the  oesophagus,  trachea, 
broDohi,  pleural  cavity,  heart,  venae  cavae,  spinal  canal,  pericardial  cavity, 
etc.  The  rupture  may  be  at  first  small,  so  that  death  takes  place  more  or 
less  gradually,  or  it  may  be  large  enough  to  cause  a  sufficient  hemorrhage  to 
destroy  life  within  a  few  moments.  I  have  met  with  a  case  in  which,  after 
a  considerable  hemorrhage  caused  by  rupture  into  a  bronchus,  the  opening 
closed,  and  a  fatal  recurrence  of  the  hemorrhage  did  not  take  place  until  after 
several  weeks,  the  patient  in  the  mean  time  taking  considerable  exercise  under 
the  advice  of  a  practitioner  who  scouted  the  idea  of  aneurism.  The  progress 
of  the  aneurism  varies  much  in  different  cases,  the  duration  of  life  being  in 
some  cases  but  a  few  months,  and  in  some  cases  several  years.  In  a  con- 
siderable number  of  cases  life  is  destroyed  before  rupture  takes  place.  Pres- 
sure on  the  trachea,  oesophagus,  vena  cava,  thoracic  duct,  or  irritation  of  the 
recurrent  laryngeal  nerve  may  lead  to  a  fatal  result,  or  the  patient  may  be 
cutoff  by  some  intercurrent  affection.  Organic  lesions  of  the  heart  coexist 
in  a  certain  proportion  of  cases.  These  of  course  involve  distress  and  dan- 
ger in  proportion  to  their  nature  and  extent,  and  may  prove  the  immediate 
cause  of  death.  Clinical  observation  shows  that  patients  affected  with  tho- 
racic aneurism  rarely  have  pulmonary  tuberculosis. 

RecoTery  from  thoracic  aneurism  sometimes  takes  place,  but  in  general  the 
only  results  to  be  hoped  for  from  treatment  are  palliation  of  suffering  and  pro- 
longation of  life.  With  reference  to  these  results  all  active  exertions  are  to 
be  avoided,  and,  as  far  as  possible,  emotional  excitement.  The  body  is  to  be 
fell  nourished  if  possible,  but  the  diet  should  be  unstimulating  and  alcoholic 
stimulants  should  be  interdicted.  Liquids  should  be  taken  sparingly.  The 
iction  of  the  heart,  if  abnormally  strong,  is  to  be  diminished  by  sedative 
remedies,  and  perhaps,  if  the  patient  be  full-blooded,  in  some  cases  by  small 
ibrtractions  of  blood.  It  is  highly  important  not  to  impoverish  the  blood, 
lad  anaemia  if  it  exist  calls  for  the  treatment  appropriate  to  that  condition. 
Pain  and  other  incidental  symptoms  are  to  be  palliated  by  appropriate  reme- 
dies. If  spasm  of  the  glottis  be  induced  through  the  recurrent  laryngeal 
nerve  to  such  a  degree  as  to  endanger  life,  laryngotomy  is  warrantable,  if  not 
advisable,  with  a  view  to  palliation  and  the  prolongation  of  life.  This  opera- 
tion will  of  course  be  of  no  avail  if  the  obstruction  be  due  to  pressure  of  the 
iBenrismal  tumor  on  the  trachea. 

The  progress  of  the  aneurism  is  retarded  by  the  deposit  of  successive  layers 
oflbrin  within  the  aneurismal  sac.     It  is  in  this  mode  that  a  cure  sometimes 
takes  place.     It  is  desirable,  therefore,  that  the  blood  should  be  rich  in  fibrin, 
and  it  is  probable  that  the  deposit  is  more  likely  to  take  place  in  proportion  as 
the  action  of  the  heart  is  slow.    Cardiac  sedatives — namely,  aconite,  digitalis, 
udtbe  veratrum  viride — may  in  this  way  be  useful.     Certain  remedies  have 
aiKire  direct  curative  effect  in  some  cases  of  aneurism.     At  the  present  time 
the  iodide  of  potassium  is  to  be  relied  upon  more  than  any  other  known  rem- 
edy.   Cases  in  which  a  cure  was  apparently  effected  by  this  remedy  have 
hecn  reported  by  Roberts,  Balfour,  Bouillaud,  and  others.     I  have  witnessed 
remarkable  improvement  under  the  use  of  this  remedy  in  several  cases.*    The 
ioMS  sbould  be  increased  up  to  a  point  of  comfortable  tolerance  and  continued 
iw  a  considerable  period.    The  iodide  of  potassium  should  be  faithfully  tried 
in  all  cases  of  thoracic  aneurism. 

>  Vide  Ginicai  Medirine,  1879. 
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[In  the  treatment  of  aneurism  not  curable  by  surgical  means  the  most 
important  indication  is  rest  in  bed.  The  difference  between  the  number  of 
the  heart-beats  in  the  recumbent  and  sitting  positions  is  at  least  20.  In  one 
of  Tuffneirs  patients  it  was  35,  which  is  equal  to  more  than  50,000  in  the 
twenty-four  hours.  No  remedy  in  the  Pharmacopoeia  could,  he  says,  produce 
so  striking  an  effect.  The  same  author  recommends  a  restricted  diet  amount- 
ing to  10  ounces  of  solid  and  8  of  liquid  food  in  twenty-four  hours,  namely : 
for  breakfast,  2  ounces  of  bread  and  butter  and  2  ounces  of  milk  ;  for  dinner, 
3  ounces  of  mutton  and  3  ounces  of  potatoes  or  bread ;  and  for  sapper,  2 
ounces  of  bread  and  butter  and  2  ounces  of  tea.  By  this  method  undoubted 
cures  have  been  effected. 

There  is  a  semi-surgical  method  of  treating  thoracic  aneurism  which  has 
been  successful  in  a  few  cases.  I  refer  to  galvano-puncture.  McCall  Ander- 
son reports  several  cases  treated  in  this  manner,  and  certainly  with  very  encour- 
aging results.  The  mode  of  proceeding  is  as  follows :  The  needles  are  insu- 
lated to  within  half  an  inch  of  their  extremities  and  oiled  before  being  intro- 
duced into  the  aneurismal  sac.  They  should  also  be  disinfected.  Althaus 
recommends  that  two  needles  be  inserted  into  the  sac  and  that  both  be  con- 
nected with  the  battery.  If  this  plan  be  followed,  a  small  firm  clot  will  form 
around  the  positive  pole  and  a  larger  softer  clot  around  the  negative  pole. 
Anderson  advises  that  only  one  needle  be  inserted  in  the  sac  and  that  it  be 
connected  with  the  positive  pole,  a  zinc  plate  connected  with  the  neg:ative 
pole  being  placed  on  the  chest  in  the  vicinity  of  the  tumor.  A  large  sponge 
saturated  with  salt  water  is  interposed  between  the  zinc  plate  and  the  integu- 
ment. The  form  of  electricity  employed  is  the  continuous  galvanic  current, 
the  strength  of  which  should  not  be  great.  Anderson  employed  in  his  cases 
from  six  to  eight  cells  of  Stohrer's  battery,  and  in  several  instances  the  lat- 
ter number  was  too  great.  The  length  of  the  sitting  should  not  exceed 
half  an  hour. 

With  the  object  of  inducing  coagulation  of  its  contents,  foreign  bodies 
such  as  horse-hair,  fine  wire,  and  the  perchloride  of  iron  have  been  intro- 
duced into  the  sac.  These  proceedings  have  been  attended  ¥rith  a  certain 
measure  of  success,  but  are  only  applicable  when  the  tumor  is  distinctly  out- 
lined and  has  therefore  attained  a  considerable  size. — H.] 
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CHAPTER    I. 
DISEASES  OF  THE  HAEMATOPOIETIC  SYSTEM. 

IntToductoiy  Remarks. — Simple  or  Benign  Aneemia. — Chlorosis. 

IN  this  section  will  be  considered  certain  diseases  which  are  believed  to  be 
the  result  of  disturbances  in  the  blood-forming  functions.  It  is,  there- 
fore, proper  to  refer  these  diseases  to  the  haematopoietic*  (or  blood-forming) 
system.  As  the  constituents  of  the  blood-plasma  are  derived  more  or  less 
directly  from  the  ingesta,  we  understand  by  the  haematopoietic  system  espe- 
cially those  organs  and  parts  in  which  resides  the  function  of  producing  the 
formed  constituents  of  the  blood — namely,  the  red  and  the  white  corpuscles. 
The  Dame  cytogenic  organs  has  also  been  employed  in  the  same  sense.  Our 
knowledge  as  to  the  development  of  the  blood-corpuscles  and  as  to  the  situa- 
tions in  which  they  are  formed  is  very  imperfect,  notwithstanding  the  abun- 
dant researches  devoted  to  these  subjects,  especially  during  the  last  few  years. 
The  parts  to  which  has  been  assigned,  with  more  or  less  probability,  the  func- 
tion of  forming  blood-corpuscles  after  birth  are  the  lymphatic  glands,  the 
spleen,  the  red  marrow  of  the  bones,  and  the  blood  itseU?     To  these  parts, 

*  From  o'iwa,  bloody  and  Trotfu^  to  make, 

*  White  blood-oorpuscles  are  derived  from  the  lyniphatic  tissues  of  the  body,  especially 
from  those  organs  where  this  tissue  is  most  abundant — viz.  the  spleen,  the  lymphatic 
gUkiidA,  and  the  red  marrow  of  the  bones.  Red  marrow,  which  in  embryos  and  young 
iDiant8  exists  in  all  of  the  bones,  is  present  in  the  adult  in  the  bones  of  the  trunk,  but 
is  replaced  by  fatty  marn>w  in  the  long  bones  of  the  extremities.  In  severe  forms  of 
ampmia  the  yellow  or  fatty  marrow  is  often  changed  into  red  or  embryonic  marrow. 

It  is  now  generally  held  that  the  red  blood-corpuscles  are  in  some  way  derived  from 
the  nucleated  red  blood-corpuscles  which  are  constantly  present  in  the  red  marrow  of 
the  bone:»,  but  the  manner  of  their  development  is  not  understood.  Some  believe  that 
led  blood-corpuscles  are  formed  out  of  ordinary  white  blood-corpuscles,  the  nucleated 
red  corpuscles  being  a  transitional  stage  in  this  formation  (Neumann).  Another  view 
is  that  certain  colorless  cells,  which  are  thought  to  differ  from  ordinary  white  blood- 
corpuscles  in  the  possession  of  vesicular,  reticulated  nuclei  and  in  the  mode  of  cell* 
di'vision,  give  origin  first  to  nucleated  red  blood-corpuscles,  and  these  to  ordinary  red 
corptiflcleB  ( Lowit).  Still  others  consider  that  the  nucleated  red  blood-corpuscles  are 
independent  cells  which  by  indirect  cell-division  produce  red  corpuscles  (Bizzozero). 
Karyokinetic  figures  are  abundant  in  various  cells  found  in  the  osseous  medulla,  includ- 
haf[  the  nucleated  red  blood-corpuscles.  Under  normal  conditions,  when  the  new  red 
blood-or»rpu.Hcles  enter  the  circulation  they  are  fully  formed  and  devoid  of  nuclei. 
There  is  no  proof  that  red  blood-corpuscles  are  formed  after  birth  elsewhere  than  in  the 
laarrov  of  the  bones.  A  full  consideration  of  these  as  well  as  of  other  problems  in  the 
pbT9i«»logy  of  the  blood-corpuscles  will  be  found  in  the  "  Cartwright  l>ectureM  on  Certain 
Problems  in  the  Phvsiology  of  the  Blood-corpuscles,"  bv  William  Osier,  The  Medical 
Nemm,  April  3  et  geq.,  1886. 
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thereforot    uiny    be  givert,   at  least    pruYioionallj^   I  he   name    ha'uiiuo|Rijpiic 

The  diseajit*^  treiif oil  of  in  this  sectinti  are  grouped  together.  Dot  m>  much  mitli 
rcferetice  to  the  atiutomical  frnrt^  »ffeeted  as  in  conseijuetice  of  certwiii  *'**m- 
Biori  chiinieteristies.  In  the  lujijonty  of  thej^e  affections  we  eaiinot  <^ 
known  aTmtoiaicnl  ehange)*,  the  alteration  whieh  exists  in  the  coui]- 
the  blofMl.  Tills  is  true  in  Bpite  of  tlje  fact  that  in  many  eases  tiatbrilopcBl 
changes  have  been  recognized  in  parts  thought  to  belong  to  ihr  Lnnnattv 
poietic  syjiteiu.  It  is  probjible  that  a  relation  of  eause  and  effect  exists 
between  these  changes  and  the  blood-alterations*  but  the  connection  i«  nrii- 
dered  obscure  by  our  ignorance  as  to  the  life-history  of  the  blwid.  The 
anatomical  changes  found  in  some  of  the  diseases  considered  in  this  fcrtinn 
are  to  be  regarde<l  as  secondary  rather  than  aa  jiriniary  elements  in  tbt-  di; 
ease.  We  must  content  ourselves  fre^juently  with  cstjiblishing  the  exi^t»'ne<* 
of  some  disturbance  in  the  blood-fonning  funeti»in,  without  attempting  to 
refer  the  disturbance  to  anatomical  changes. 

A  common  and  distirjctive  charaeteristieof  the  diseases  of  tlicli!cmttfo^wii#'.tir 
system  is  the  presence  of  amvmia.  ut^ually  of  a  grave  form.     This  • 

called  ts^tiihftf,  »n  that  it  is  not  referable  to  diseases  which  interfere  •'  y 

with  the  composition  of  tlie  ido*Hj,such  as  Bright's  disease,  cancer,  and  pbth 
is,  but  is  attributable  t<i  a  direrl  interference  with  the  blood-forming  or  blw 
destroying  functions.     In  miiuy  of  the  essential  ana>mias  n*i  anatomical  chan 
bus  been   fotmd  in  the  l»ody  which  can,  with  any  probability,  be  aHMgned 
the  cause  of  the  amcmia;  and  iti  others,  as  in  leucoeytlur>mia  and  [iseudo-lei 
cocythiemitt,  there  are  morbid  changes  which  may  be  considered  as  interfering 
more  or  less  directly  with  the  formation  of  the  blood-eorpusdes.      In  theM' 
diseases  the  normal  ratio  between  the  consumption  and  the  renewal  of  the 
corpuscular  elements  of  the  blood  is  disturbed.     The  destruction  cif  the  cor- 
puscles may  be  abnormally  increased  (hjemophthisis),  or  the   ^'production 
tif  corpuscles  may  be  diminished  l>elow  the  nonual.  amount  (ana^matosis),  or 
both  conditions  may  be  combined.     It  is  usually  impossible  to  determine  in 
a  given  case  which  of  these  causes  is  at  work.     The  result  of  this  dispropor 
tion  between  consumption  and  renewal  is  impoverishment  of  the   bloody 
amemia.  which,  together  with  the  conseijuent  disturbance  of  nutrition,  foi 
the  dominating  facior  in  all  of  these  diseases.     It  will  be  found,  thercfoi 
that  these  affections  have  much  in  commt>n   in  their  clinical  history.     Th< 
arc  for  the  most  part  insidious  in   their  onset  and  chronic  in  their  c<»u 
As  ft  rule,  their  causes  are  obscure^  and,  with  the  exception  of  simple  ana^m 
and  ehlorosjjs,  their  prognosis  is  grave. 


Simple  or  Benign  Ansamia. 

The  icmia  simple  and  benign  may  be  used  to  designate  atisemia  when  not 
pCTnicioiis  or  an  element  of  the  other  affections  embraced  in  this  section, 
and  when  diseases  of  which  the  amemic  condition  is  symptomatic,  such  ^s 
phthisis,  empyema,  carcinoma,  etc.,  may  also  be  excluded.  It  may  be  said 
that,  as  tbvis  resiricted,  anaemia  is  ordy  a  symptom.  It  occurs,  however, 
under  various  c\nMun?^tances,  and  for  convenience  it  may  be  considered  in 
the  light  of  an  individuul  disease  with  as  much  propriety  as  certain  other 
events  which  an*  sympt4Uns-^for  example,  jaundice,  f^impfc  ur  benign 
anaErmia,  as  just  defined,  enters  largely  into  medical  practice. 

The  obvious  causes  %t^—jirst^  loss  of  blood,  or  hemorrhage?  ;  »eeoHti.  defec- 
tive assimilation  ;  and  (ht'nL  expenditure  of  attain  bh»od-con8tiluenl5.  as  in 
lactation  and  pregnancy,  liemorrhagc^s  iwcur  under  a  great  variet?  of  dr- 
eumstances.     In   women  menorrhagia  and  flooding  with  labor  are  fretfuent 
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causes.  Defective  assimilation  may  depend  on  a  lack  of  food  in  sufficient 
qaaiitity  or  of  food  sufficiently  nutritious ;  and  with  abundant  alimentation 
the  processes  of  digestion  may  be  so  impaired  as  to  prevent  proper  assimila- 
tion. Lactation  and  pregnancy  are  frequent  causes.  To  these  causes  may 
be  added  cert>ain  toxical  agencies  which  interfere  with  haematopoiesis — 
namely,  lead,  malaria,  etc.  Simple  or  benign  anaemia  is  a  sequel  of  diseases 
which  have  kept  in  abeyance  either  alimentation  or  assimilation.  Women 
become  anaomic  much  oftener  than  men,  irrespective  of  the  causes  which  are 
peculiar  to  the  sex — namely,  pregnancy,  lactation,  and  menorrhagia. 

Anaemia  gives  rise  to  a  multiplicity  of  morbid  phenomena  representing 
especially  disorder  of  the  nervous  system.     The  more  frequent  and  promi- 
nentare  as  follows:  mental  depression,  anxiety  respecting  health,  irritability 
of  mind,  want  of  buoyancy  and  energy,  a  feeling  of  lassitude,  and  a  painful 
sense  of  inertia  or  indolence.     The  feeling  of  incapacity  for  muscular  exer- 
tion is  often  greater  than  the  actual  loss  of  muscular  power.     The  physical 
an<l  mental  powers  are  especially  depressed  during  digestion.     Palpitation 
of  the  heart  is  frequent,  and  organic  disease  is  greatly  feared  by  the  patient. 
Xeunlgia  in  various  situations  is  likely  to  occur,  and  in  women  hyperaesthesia 
of  the  abdominal  walls,  simulating  peritonitis.    The  varied  symptoms  formerly 
and  recently  described  as  due  to  spinal  irritation  are  liable  to  occur  in  con- 
nection with  anaemia.     The  varied  phenomena  considered  as  hysterical  are 
oflen  associated  with,  and  more  or  less  dependent  upon,   anaemia.      The 
■pecial  relations  between   the  red  corpuscles  and   the  nervous   system  are 
shown  by  the  neuropathic  phenomena  to  which  anaamia  gives  rise.     These 
plienomena  may  be  said  to  constitute  the  pathological  expressions  of  this 
morbid  condition  of  the  blood.     The  different  organs  of  the  body  in  cases 
of  MKmia  are  deficient  in  functional  power  in  proportion   to  the  quantity 
of  blood  which  they  receive  in  health.     The  surface  of  the  body  is  cool  and 
the  extremities  are  frequently  cold.     The  ability  to  endure  cold  is  lessened. 
There  is  diminished   endurance  of  muscular  as  well   as   mental   exertion. 
Generally,  the  face,  especially  the  prolabia,  and  the  mucous  membrane  in 
•taations  where  it  can  be  seen,  are  pallid.     The  facies  often  at  once  denotes 
iBsmia.    In  some  persons,  however,  the  anaemic  condition,  as  determined 
hj  physical  signs  and  its  pathological  phenomena,  exists  not  only  without 
pillor,  but  with  even  a  rosy  complexion.     Pallor  of  the  prolabia  may  be 
noticeable  in  the  morning  or  if  the  patient  be  fatigued,  and  it  may  disappear 
Mder  excitement.     The  action  of  the  heart  is  feeble  and  easily  disturbed, 
becoming  rapid  from  slight  causes.     The  respirations  are  panting  on  exer- 
cise.   Digestion  is  labored.     The  urine  often  has  a  low  specific  gravity  from 
I  deficiency  of  urea,  and  is  notably  limpid  from  a  diminution  of  pigment. 
The  cerulean  eye — that  is,  a  dark-blue  tint  of  the  globe,  owing  to  a  semi- 
tnnsparency  of  the  conjunctiva — may  be  a  more  marked  feature  than  pallor 
tf  the  face  or  the  prolabia. 

The  symptomatic  evidence  generally  renders  the  recognition  of  anaemia 
ewj.  Certain  auscultatory  signs  confirm  the  diagnosis.  The  continuous 
■urmur  in  the  neck,  known  as  the  venous  Awm,  is  rarely  wanting,  and  is  not 
•ften  present  if  there  be  not  anaemia.  A  frequent  sign  is  a  systolic  bellows 
■ormur,  referable  to  the  carotid  arteries.  Not  less  frequently  systolic  mur- 
■«n  are  heard  at  the  base  of  the  heart,  produced  within  the  aorta  and  the 
plmonary  artery.  The  significance  of  these  murmurs  depends  on  their 
bnic  origin,  and  this  is  rendered  evident  by  the  absence  of  signs  denoting 
leiioDB  of  the  heart  or  arteries.  These  haemic  murmurs  are  useful  not  only 
il  the  diagnosis  of  anaemia,  but  as  criteria  by  which  the  physician  is  aided 
in  deciding  whether  the  anaemic  condition  continue  or  whether  it  have  been 
WBOTcdby  measures  of  treatment.     The  diagnosis  may  be  rendered  demon- 
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fit  rati  ve  by  aMCertaioitig  the  number  uf  nitl  eorpuscles  ttnd  the  anifjunt  (if 
hjemoplobiti- 

In  ordt-r  to  dcriUe  thiii  the  ana^inia  in  siniplc  ur  benign,  the  [irmi 
funij,  leucueythaemiu,  and  pseudo-leucocytha^mia — iliisea»e«  <uaiii;idrrefi  m. 
section — are  to  be  excluded,  and  nho  all  other  inipnrtaiU  dT^**aH«*s  wine 
involve,  u»  a  symptom  or  an  effet-t,  the  ana^mit*  t'tjmlitiun.  To  endudc  tbf 
diseases  h  generally  not  difiieult.  Ahhou^h.  a.^  has  been  seen^  ana-inU  MadJ 
in  a  causative  relation  to  a  large  number  and  a  great  variety  of  patholQ 
phenomena,  there  are  not  present  symptomK  which  denote  a  grave  aniT 
Pyrexia  is  wanting,  and  the  general  niitritimi  of  tlu^  body  may  be  well ' 
taiued.  Willi  reference  to  the  exclusion  of  important  di8ca*iea,  it  is  ] 
eary  that  the  physician  be  qualified  to  appreciate  the  phenomena  referabtel 
the  anaemia.  In  mof^t  instances  the  causes  of  the  anaemia  are  a^iparent,  and 
their  existence  ia  to  be  taken  into  account  in  the  diagnosis.  MoreovL^r^  die 
diagnosis  h  often  corroborated  '^y  the  speedy  effect  of  appropriate  treatment. 

The  PBOONOSIS  in  canes  of  simpde  or  benign  anaemia  is  generally  p>j| 
Provided  the  causes  do  not  continue  in  operation,  recovery  may  be  expected 
Piff'erent  eases  differ  njueh  as  regards  the  rayiidity  of  progress  toward  reinil 
ery-  In  the  exeepllonal  eases  which  are  treated  unsuecesi^fully  there  is  rra^ 
to  conclude  that  the  want  of  success  may  be  due  to  an  innate  defect  in  il 
baDmat«poictic  sy wieni , 

Ana'mia   may  be  associated  with  other  diseases,  the   latter  occurring 
persons   already  anaimic.      It  is  of  great   importance   iu   practice    in    ta1( 
cognizance  of  this  ussocialion.     The  phenomena  of  the  associated  diseas 
are  modified  by  the  antecedent  and  coexisting  anaemia.     Toleration  of  dA 
eases  8n<l  recuperatitm  are  thereby  impaired.     Whatever  may  be  tJie  di# 
thus  cocxistitig  with   atia^miu,  but  without   involving  necessarily  any  ncli 
tion  of  cause  or  effect,  the  anaemic  condition  claims  reeognitinn,  and  is  lo  ^ 
considered  in  cormcction  with  the  indications  for  treatment.     With  the 
ferent  functional  affections  of  the  norvMus  system  aniemia  is  assoeiated 
a  rule,  standing  often  to  them^  measurably,  in  a  causative  relation. 

In  the  TREATMENT  of  anaemia  causal  indications  are  of  primary  impuij 
ance.     The  causes  in  individual  cases  are  to  be  ascertained,  and  if  possiV 
removed.     Hemorrhages  are  to  be  arrested  or  restrainiHl,     Alimentary  su^ 
plies  should  be  sufficiently  abundant  and  varied.      It  may  be  ref|uisitc  that 
lactation  be  discontinued.      It  is  sometimes  advisable  to  caution  against  prea 
nancy.      Digestion  and  assimilation  are  to  be  promnled  by  apprctpriatc  mr 
ical  and  hygienic  treatment.     The  patient  is  tt*  be  withdrawn  from  the  oper 
tion  of  t^ixical  causes,  lead,  malaria,  etc.,  and  as  far  as  practicable  fnun 
unsanitary  influences  which  indireetlv  lead  to  the  anflpmic  condition. 

The  (|uantity  of  wholesome  food  should  be  equal  Uk  but  not  exei-ed.  tl 
digestive  powers.  Appetite  and  digestitm  sh<juld  be  promoted  by  cjuinia,  *aJt- 
ein^  and  other  tonic  n*medies.  The  articles  kif  diet  .should  be  made  attractive. 
Dyspeptic  ailments  arc  to  be  treated  according  to  the  indications  to  he  her 
after  considered.  (Vide  Suction  IV,,  Chapter  IV»)  Out-of*door  life,  recreaiioi 
change  of  scene^  daily  sp«»nging  of  the  hody,  sea-bathings  and  all  hygien 
measures  which  have  a  favorable  influence  on  assimilation  and  conduce  ' 
invigonitioo   arc  useful. 

The  preparations  of  iron  have  a  specially  curative  agency.     Their  ntfi 
tipmiutli^  with   our  present   knowledge,  cannot    be    satisfactorily   explains 

Douhtlesa   the  fact  that  iron  is  a  constituent  of  the  red  corpuscles  of  tl  

blood  affords  a  partial  explanation.  Nothing  in  practical  medicine  ia  bettAC^ 
established  than  the  value  of  iron  as  a  remedy  in  simple  or  K'nigti  anfrmia. 
Its  value  is  often  attested  by  its  eflficacy  even  when  the  causes  of  the  anaemia 
cannot  be  removed  and  when  other  cirrumstJinces  are  unfnvorabh%     If  in  any 
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eaft£$6  it  have  no  curative  effect,  there  is  reason  to  suspect  that  the  anaemia  is 
not  simple  or  benign.  On  the  other  hand,  the  efficacy  of  the  remedy  is 
evidence  that  the  anaemia  is  of  that  character. 

Of  the  different  preparations  of  iron  it  is  difficult  to  give  decided  prcfer- 
^nee  to  any  one  over  the  others.  A  physician  is  likely  to  have  his  favorite 
pr«fMuation,  but  that  the  choice  is  not  based  on  the  comparative  merits  of  a 
eoitsiderable  number  is  shown  by  the  fact  that  almost  every  preparation  has 
\t^  advocates.  Iron  reduced  by  hydrogen,  the  citrate,  the  hypophosphitc,  the 
tcincture  of  the  chloride,  the  tartrate,  the  carbonate,  and  the  compound  mixture 
^re  all  eligible  preparations.  It  is  a  good  plan  to  change  from  one  prepara- 
tioQ  to  another  after  a  fevr  weeks,  giving  thus  several,  or  it  may  be  many,  of 
tlie  different  preparations  in  succession. 

The  chalybeat-e  remedies  should  be  given  in  moderate  doses  after  meals — 

tliAt  is,  daring  the  process  of  digestion — and  in  order  to  secure  their  full 

^ficacy  they  should  be  continued  uninterruptedly  for  a  considerable  and 

perhaps  for  a  long  period.     It  is  well  to  state  beforehand  to  a  patient  that 

^11  the  good  which  they  may  accomplish  is  not  to  be  expected  within  a  brief 

period.    This  statement  will  be  likely  to  secure  patience  and  perseverance. 

pitienta  often  think  that  they  do  not  tolerate  iron  in  any  form.     In  general, 

t-bey  are  self-deceived  in  this  regard,  as  may  be  demonstrated  byHheir  ability 

to  take  it  with  no  inconvenience  if  it  be  given  without  their  knowledge. 

Arsenic  is  another  remedy  often  of  much  efficacy  in  the  treatment  of 
siueoiia.  It  should  be  given  in  small  doses,  which  should  not  be  increased 
snd  it  should  be  continued  for  a  considerable  period.  The  effect  of  this  rem- 
edy is  sometimes  more  marked  than  that  of  chalybeates. 

Wiue,  especially  Burgundy,  is  often  useful.  Here,  as  in  other  affections, 
alcoholics  are  of  use  only  when  they  have  a  cordial  effect,  promoting  assimi- 
UtioD  and  perhaps  diminishing  waste  of  tissues,  without  any  excitant  effects. 
Alcoholic  excitation  is  always  to  be  avoided,  and  the  immediate  effects,  if  in 
any  way  uncomfortable  or  disturbing,  are  contraindicating.  Malt  liquors 
wmetimes  agree  better  than  wine.  Spirits,  as  a  rule,  are  not  appropriate. 
As  to  the  kind  of  wine  or  malt  liquor  to  be  preferred,  experience  in  each  case 
is  to  be  the  guide.  Cod-liver  oil,  if  it  do  not  impair  the  appetite  or  disorder 
diction,  contributes  to  the  reproduction  of  red  corpuscles.  If  not  well  borne 
the  extracts  of  malt  may  be  substituted. 

In  eases  of  anaemia  assurances  of  the  absence  of  any  grave  disease  and  an 
eaeourag^ing  prognosis  are  often  of  much  weight  as  a  therapeutical  factor. 
Despondency  is  an  effect  of  the  anaemic  condition  upon  the  mind,  and  the 
phyMcian  in  many  cases  has  it  in  his  power  not  only  to  remove  gratuitous 
apprehensions,  but  to  do  not  a  little  toward  a  cure  by  holding  out  proper 
expectations  of  recovery. 

Chlorosis. 

AJebough  the  chief  element  in  chlorosis  is  undoubtedly  anaemia,  it  presents 

eertain  peculiarities  which  render  its  separate  consideration  appropriate.    The 

inpoverishment  of  the  blood  in  chlorosis  has  reference  chief!}'  to  the  red 

forpuscles,  and  in  a  less  degree  to  the  albuminous  constituents  of  the  plasma. 

Tbere  is  a  reduction  in  the  quantity  of  haemoglobin  in  the  red  corpuscles, 

eicber  with  or  without  a  diminution  in  their  number.      It  is  especially  in 

ckiorosis  that  a  reduction  in  the  percentage  of  haemoglobin  has  been  found 

without  a  corresponding  decrease  in  the  number  of  red  corpuscles.     Cases 

bsre  been  observed  in  which  the  number  of  red  corpuscles  was  normal,  while 

le»  than  one-half  of  the  proper  amount  of  haemoglobin  was  present.     This 

eonditioD  of  disproportionate  diminution  of  haemoglobin  is  called  achroio- 
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cythiemia  or  oligochroiiijinnia.     Tsujilly,  however,  the  number  of  corpu&dc- 
is  lessened,  as  well  at*  the  percentage  of  haemoglobin, 

AecordiiJi:  to  Virchow,  ati  altiiui^t  courit4iiit  letiion  in  cblorot«is  is  arrt'^i    1 
ilevelopnit'iit  of  the  vascular  !«yi«tern,  as  indicated  by  the  femall  tiixe  utv]    I « 
thin  coats  of  the  aorta  and  other  arteries.     The  iutima  of  the  arteries  .1 
times  contains  yellowij^h  spot^s  and  streaks  in  fon!ie<|uence  *jf  fatty  del- 
ation,    ^lost  obi*ervers  do  not  eonsider  these  irregularities  in   the  xn-> 
system  a^  a  ron.staiit  and  e.«isenlial  cliange  in  chlorosis.     Arre^^t  in  dt  ^ 
ment  of  the  female  generative  organs  has  been  observed  in  easet*  of  chl 
but,  on   the  r>thcr  hand,  they  often  present  no  ahnormaUtie**.     ^o  e*j^^ 
importanee,  therefore*  can   be  a^^igned  to  anatomical  changein  in  tbesi?  parti 
as  entering  into  the  cau^sjition, 

[Sir  Andrew  Clark  regards  constipation  as  of  such  paramount  importance 
in  the  eansalion  of  chlorosis  that  he  proposes  the  term  **  fecal  ann^mia  "  as  » 
synunytu  for  the  disease.    Thin  opinion  is  based  upon  certain  sigUij  and  symp- 
toms that  are  more  or  less  common  to  all  cases  of  chlorosis.     Chief  af«i 
these  are  digestive  disturbances.     The  tongue  is  generally  heavily  coai' 
the  base,  large,  flabby,  and  with  its  sides  indented  by  the  teeth.     The  I 
is  disagreeable^  and  sometimes,  according  to  Clark*  has  a  distinctly  fecal 
There  is  a  ^ense  of  epigastric  oppression  after  the  ingestion  of  food,     Tl 
bowels  are  either  confined  or  inadequately  relieved,  and  the  fec*>s  generalll 
Consist  of  scybalous  masses  imbedded  in  an  offensive  mucus  swarming  wit 
bacteria.     Pain  in  the  side,  generally  most  marked  on  the  left,  is  n  commc 
symptom,  and  is  believed  by  Clark  to  have  its  soat  in  either  the  hepatic 
splenic   flexure  of  the  colon.     This  view  of  the  nature  of  the  pain   in  tl 
side  is  corroborated  by  the  fact  that  it  is  sometimes  relieved  by  large  enemat 
of  warm   water.      According  to  the  authority  just  quoted,  it  is  a  commoi 
thing  for  young  girls  to  neglect  the  calls  of  nature  so  far  as  the  bowela 
concerned.    The  feces  accumulate,  and  by  their  decomposition  ptomaines 
leucomaines  are  geuerated  and  akaorbed,  and  by  their  poisonous  action  pro 
dace  the  multiform  sympttuns  of  chlorosis,     A  treatment  babied  upon   tlj 
theory  that  chlorosis  is  due  to  ft'cal  retention  hue  been  found  eminently  sue 
cessful,  and  will  be  rel'erred  to  later  in  detaiL — H.] 

Aside  from  the  foreg<»ing  ditl'erential   pf>ints,  the  tenn  chlorosis  is  apptie 
to  anemia  oocurring  in  girls  at  or  near  tbi^  period  of  puberty,  usually  bet  wee 
the  ages  of  fourteen  and   twenty-four,  the  causcti  often  not  being  npparcr 
The  term  denotes  a  greenish  rob>ration  pertaining  to  the  facies,  but   this 
by  no  mentis  a  criterion       By  some  writers  chlorosis  is  regarded  as  a  neur 
pathic  afiV'Ction  not  always  associated  with  anaemia.     While  anaemia  is  a  con 
stant  element,  there  are  doubtless  cauf^es  which  act  upon  the  nervous  sy.^tci 
primarily  and  more  directly  than  by  inducing  impoverishmunt  of  the  blood 
The  development  of  the  affection   is  evidently  in  some  way  connecteid  w4t' 
the  evolution  of  the  sexual  system.     How  far  the  causation  m»y  involve, 
the  one  haiuL  ungratilied  sexual  desire,  or,  on  the  other  hand,  unnatural  m] 
abuse,  it  is  difficult  to  say.     There  is  ground  for  the  belief  that  each  of  iht*« 
causative   agencies  is  not   infre»juently  operative.     Di:?appointmcnt  in  lovi 
the  loss  ctf  relations,  and  crosses  of  variouts  kind8  may  be  involved,     Tli^^ 
less   apjiarent    and   other  secret  euusej?   may  act  in  conjunction   with   lho8« 
already  stated  as  giving  rise  to  simple  nr  benign  atifcniia,  (Vide  p.  21>2*) 
Bbmdes  are  said  to  be  more  liable  to  become  eblorotic  than  brunettes,      ITie 
affecti«»n<  however,  is   not  exclusively  confined  to  girls.     It  is  oeeasionalll 
owing  probably  to  similar  causative  agencies,  met  with  in  boys. 

The  STMP'niMs  which  have  been  enumerated  as  belonging  to  the  clinic 
history  of  simple  or  benign  ana*nua  are  more  or  less  nmrked  in  cases  of  chk 
roftis.     Fantastic  perversions  of  appetite  are  not  uncommon  in  cblorotie  giJ*! 
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nianife^ed  by  a  craving  for  chalk,  slate,  charcoal,  and  other  inniitritive  sub- 
stances. These  perversions  are  somewhat  distinctive  of  chlorosis.  The  other 
points  in  the  differentiation  from  simple  or  benign  anasmia  are  those  which 
have  been  stated  as  characteristic  of  the  chlorotic  affection — namely,  the  sex, 
the  age,  the  absence  of  an  obvious  adequate  causation,  the  probable  connec- 
tion with  the  sexual  instinct,  and  in  some  instances  the  reduction  in  quantity 
of  the  hsemoglobin  of  the  blood  without  diminution  in  the  number  of  red 
corpuscles.  As  in  simple  or  benign  anaemia,  the  diagnosis  requires  an  exclu- 
sion of  the  graver  diseases  of  the  haematopoietic  system  and  of  other  diseases 
of  which  anaemia  is  a  symptom. 

The  TREATMENT  of  chlorosis  embraces  measures,  the  same  as  in  simple  or 
benign  anaemia,  relating  to  diet,  out-of-door  life,  etc.,  adapted  to  the  circum- 
staDces  proper  to  individual  cases ;  and  the  preparations  of  iron,  as  a  rule, 
are  not  less  indicated  and  not  less  efficacious.  The  rules  for  their  adminis- 
tration are  the  same.  Arsenic  is  sometimes  highly  useful.  Mental  hygiene 
is  of  special  importance  in  proportion  as  causative  agencies  relate  to  the  mind. 
Agreeable  diversion  and  the  moral  effect  of  change  of  scene  are  often  im- 
portant measures  of  treatment.  Occupations  and  sentiments  which  will  dis- 
place sexual  thoughts  and  desires  in  some  instances  have  a  radical  efficacy. 
This  statement  will  include  the  instances  in  which  self-abuse  can  be  ascer- 
tidned. 

J^Sir  Andrew  Clark  strongly  recommends  the  following  method  of  treating 
orosis :  With  careful  attention  to  the  diet  and  a  tepid  sponge-bath  followed 
by  brisk  towelling  night  and  morning,  he  prescribes  the  following  mixture,  to 
be  taken  twice  a  day  : 

K.  Ferri  sulphat.,  gr.  xxiv  ; 

Magnes.  sulphat..  5vj  ; 

Acid,  sulph.  aromat.,  ^j  ; 

Tinct.  zingib.,  .spj  : 

Infus.  gentian,  corap.  vel  quassiae,  S^iij. — M. 

S.  One-sixth  part  twice  daily,  at  eleven  and  twelve. 

"  Occasionally  this  acid  mixture  produces  sickness,  dries  the  skin,  and  is 
otherwise  ill  borne.''  In  such  cases  he  prescribes  the  following  alkaline 
mixture : 

R.   Ferri  sulphat.,  gr.  xxiv; 

Sodii  bicarb.,  ^\]  ; 

Sodii  sulphat.,  ^vj  ; 

Tinct.  zingib.,  gij  ; 

Spt.  chloroform i,  ^  ; 

Infus.  quassias,  5^'"j- — ^^• 
S.  One-sixth  part  twice  daily,  at  eleven  and  six. 

Sometimes  neither  mixture  agrees  with  the  patient,  and  then  he  prescribes 
sulphate  of  iron  in  pill  with  meals  and  a  saline  aperient  on  first  waking  in 
the  morning.  By  this  plan  Clark  declares  that  nine  out  of  ten  cases  of 
chlorosis  recover  in  from  one  to  three  months,  and  by  careful  attention  to  the 
bowels,  taking  twice  a  week  a  pill  composed  of  aloes,  myrrh,  and  iron,  the 
recovery  will  probably  be  permanent. — H.] 
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CHAPTER    !!• 

LEICOCYTH/EMIA. 

TIIKRE  18  a  group  of  dUeaties  cbanioterizctl  by  a  new  growth  of  Ijiiir" 
tissue  in  varifius  parts  of  the  body.     Lymphatic  ur  adenoid  tis^u 
sists  of  rtJticuliited  couiiective  tissue  contain iog  in  its  luoiibe^  lymphoid  c^iiU 
This  new  lympathic  frrowili  luuy  be  lioinolopjus  ur  botcrulngoug.      It  Ls  homol- 
ogous wheti  in  the  form  of  hypti'plst^iii  of  pre-existcnt  lymphiitie  tissue. a?  of 
the  spleen,  lymphatic  glands,  uud  marrow  of  bono.     Tt  is  het^roloirriTi?.  ^hcn 
lymphatic  tissue  h  produced  in  situations  where  it  doeu  not  nori 
as  in  the  liver,  kidney,  skin,  etc.     It  has  been  proposed  to  call  tb- 
connected  with  hyiierplasifl  of  the  lymphatie  i»tfuctiires.  lymphat 
Common  to  all  of  these  diseases  is  profound  amemiii.  geuerallv   , 
and  fataL     The  ba.sis  of  classiticHtion  usually  adopted  dependn  up<" 
ber  of  white  cor|>UMclcs  pre?«ent  in  the  blood.     When  the  path«dftjri«.vu  • 
in  the  lymphatie  tissues  above  mentioned  are  assoeiated  with  marked  tii 
in  the  number  of  white  c<jrpuscles,  the  name  [eucocytha?mia  is  ^iven  t-*  ihs. 
disease.     When  the  same  pathological  changes  exist  with  aufrmiii  but  witli. 
out  excess  of  white  corpuscles,  the  disease  is  called  pseudo  i 

Fseudo-leucocythi«mia  includes  splenic  an«?mia.  lymphatie  atia  U 

ably  some  cases  of  so-called  progressive  pernicious  aniemia. 


LeucocythaBmia. 

LeucocythaBraia  or  Icukiemia  is  a  chronic  disease  characterited  by  a  per* 
sist^nt  and  considerable  increase  in  the  number  of  white  corpuscle*  iii 
the  blood.  A  temporary  excess  of  white  corpuscles,  usually  moderate  in 
amount^  is  called  leueocytosis.  Alterations  in  the  marrow  of  the  bonc^* 
enlargement  of  the  spleen ,  aiid  hyperplasia  of  the  lymphatic  glands  consti- 
tute, either  singly  or  combined;  the  leading  anatomical  change*?  in  leucocy* 
tliH^miu.  Leucocythiemia  is  usually  divided  into  three  formSt  called  splenic, 
lymphatic,  or  meilullary  according  as  the  chancres  in  the  spleen,  lymphatie 
glands,  or  the  marrow  of  the  bones  seem  to  be  primary  and  predominant. 
The  medullary  form  is  al.no  called  myelogenic  leucocythfemia.  These  forms 
are  usually  combined  with  each  other  to  a  greater  or  less  extent,  and  hence 
the  terms  lymphatico-splenic.  medullo-splenic,  etc.  These  subdivisions  of  len- 
cocythietnia  are  not  as.sociatcd  with  essential  differences  in  the  clinical  hisftory, 
and  arc  of  importance  chiefly  as  indicating  that  the  anatomical  changes  may 
predominate  in  certain  organs.  There  has  been  much  difference  of  opinion  aa 
to  the  part  primarily  affected  in  leucocy  thiBmia*  The  prevailing  view  has  been 
that  the  primary  alteration  is  in  the  spleen,  or  more  rarely  in  the  lympliatle 
glands.  ( 'hanges  in  the  marrow  of  the  bones  have  been  found,  an  a  rule, 
Aiuce  attentiou  was  called  to  them  by  Neuinann.  Tliis  pat  hoi  ogle  t  believes 
that  I  hey  are  constant  and  form  the  primary  lesion*  It  seems,  however, 
prubable  that  the  changes  in  the  spleen,  the  lymphatic  glands,  and  the  mar- 
row of  the  iMines  are  eo-*jrdinate,  and  in  proportion  to  their  degree  of  equal 
imfHirtanee ;  but  the  changes  may  be  extensive  in  one  part  and  insignificant 
in  the  other  parts. 

The  pathognomonic  change  in  the  hfooit  may  be  detected  during  life  in  a 
drop  drawn  from  the  finger,  or  after  dentli  by  examining  the  blood  in  the 
heart  and  vessels.  The  blood  is  paler  than  normal,  and  of  a  brownish-red, 
sometimes  almost   ..f  a  i  liu.nljt.<   .■.*]. n-      The  riots  ftnnMl    ii»    ih*-    1i-'.»rt    and 
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vesMjU  are  of  a  yellowish  color  in  their  superficial  layers,  and  of  a  soft,  vis- 
cous consistence,  so  that  they  bear  some  resemblance  to  very  thick  pus.  The 
proportion  of  white  corpuscles  to  red  in  health,  although  varying  within  wide 
limits,  is  on  the  average  about  1  white  to  500  red.  In  leucocythaemia  there 
ii  often  1  white  to  10  or  8  of  the  red,  and  there  may  be  even  1  white  to  3 
or  2  red  In  one  case  related  by  Sorensen  there  were  3  white  to  2  red.  In 
tk  great  majority  of  cases  the  proportion  during  the  course  of  the  disease 
eiceeds  1  white  to  20  red  corpuscles.  Although  in  general  the  white  cor- 
pitfclcs  in  leucocythaemia  resemble  the  ordinary  white  blood-corpuscles,  there 
ire  certain  differences  to  be  noted.  In  addition  to  the  ordinary  polynuclear 
white  blood-corpuscles,  leukaemic  blood  often  contains  a  large  number  of 
mononuclear  corpuscles,  of  which  some  arc  small  with  a  narrow  rim  of  proto- 
plft»m,  like  lymph-cells,  while  others  are  large  with  a  broad  mantle  of  proto- 
pUsmJikc  cells  in  the  spleen  and  in  the  marrow  of  the  bones.  According  to 
Virchow,  an  abundance  of  small  corpuscles  is  indicative  of  lymphatic  leukae- 
mia, and  an  abundance  of  large  corpuscles,  of  splenic  leukasmia ;  but  there 
are  doubt*  as  to  the  correctness  of  this  view.  Most  of  the  leucocytes  in 
lettkiemia  are  more  sluggish  in  their  amceboid  movements  than  ordinary 
white  bloo«J-corpu8cles.*  Nucleated  red  blood-corpuscles  may  be  present  in 
leaksmic  blood,  although  not  oft<jn  in  large  number.  The  blood-plates  are 
sometimes  increased  in  number,  but  they  may  be  fewer  than  normal.  The 
mnnber  of  white  blood-corpuscles  may  vary  considerably  within  a  short  time. 
Eisenlohr  describes  a  case  in  which  the  excess  of  white  corpuscles  nearly  dis- 
appeared during  a  febrile  attack,  to  return  again  after  its  subsidence. 

The  number  of  red  blood-corpuscles  is  usually  considerably  diminished, 
although  exceptionally  it  may  be  normal.  The  red  corpuscles  may  be  reduced 
to  one  or  two  millions,  or  even  less,  per  cubic  millimetre. 

The  fresh  blood  is  always  alkaline,  but  it  has  a  tendency  to  rapidly  assume 
an  acid  reaction.  The  specific  gravity  of  the  blood  is  lessened.  The  amount 
of  fibrin  is  said  to  be  increased. 

Some  degree  of  splenic  enlargement  is  usually  present  in  all  forms  of  leu- 
foejthiemia.  In  splenic  leucocythaemia,  which  is  the  most  frequent  variety, 
the  enlargement  is  often  extreme.  According  to  Gowers,*  the  average  weight 
«f  the  spleen  in  splenic  leucocythaemia  is  a  little  less  than  6  pounds,  and  its  ave- 
nge length,  11  i  inches.  Leucocythsemic  spleens  weighing  IG  and  18  pounds 
hiTebeen  recorded.  The  increase  in  size  is  usually  uniform  in  all  diiectious. 
The  notches  upon  the  anterior  border,  the  recognition  of  which  may  aid  in 
the  diagnosis,  are  often  exaggerated.  The  capsule  of  the  spleen  frequently 
presents  thickened  white  patches.  There  may  be  adhesions  between  the  sur- 
&ce  of  the  spleen  and  surrounding  parts.  The  consistence  of  the  organ  is 
iBBally  increased,  but  it  may  be  soft,  especially  in  the  early  stages.  The  cut 
nrface  of  the  spleen  may  be  uniformly  brownish-red  in  color,  or  the  Mal- 
pi^ian  bodies  may  be  prominent  as  whitish  dots,  or,  when  greatly  enlarged, 
thej  may  even  appear  as  tumors  in  the  substance  of  the  spleen.  The  whitish 
iTibecalae  way  be  much  thickened,  especially  in  the  late  stages.     The  spleen 

'Other  peculiarities  of  the  white  corpuscles  in  leiikfeniia  have  been  noted,  especially 
IrrEhrlich.  Some  of  tlie  corpuscles  may  contain  molecules  of  fat,  others,  grannies  of 
brown  pigment.  There  is  an  increased  number  of  cx>rpu8cle8  containing  grannies  which 
Aaio  widi  eoein  (eosinophilic  cells).  There  may  Ije  corpuscles  containinjij  granules 
fhkh  stain  with  basic  aniline  dyes  (Mastzellen).  These  do  not  occur  normally  in  the 
ilood.  The  mononuclear  cells  may  contain  granules  which  stain  with  neutral  aniline 
T».  like  granules  normally  found  in  polynuclear  cells  (neutrophilic  praniiles).  It  ha** 
ten  tmftgeeted  that  many  of  the  corpuscles  are  not  white  hlood-corpuscles.  hut  are  color- 
Ai  cr>rpuscles,  such  as  are  intended  norniully  for  the  formation  of  nucleated  red  blood- 
nposeles  in  the  medulla  of  bone. 
'Article  "Splenic  I^ucocythiemia,"  in  Tteyimhlt^i^  SyMem  of  MnJicine. 
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CbaDgcs  are  al«o  observed  in  leucocythsemia  in  non-lymphatic  organs. 
These  changes  are  either  diffuse  or  circumscribed  and  nodular.  The  diffuse 
alteration  consists  in  the  distension  of  capillaries  and  the  infiltration  of  the 
tissues  with  white  blood-corpuscles.  The  circumscribed  changes,  which  are 
not  common,  consist  in  the  nodular  accumulation  of  leucocytes  either  with 
or  without  a  new  growth  of  adenoid  reticulum  between  the  cells.  To  these 
nodular  accumulations  the  names  heteroplastic  leucocythsemic  growths, 
Ijmphomata,  and  lymph-adenomata  are  applied. 

The  liver  is  enlarged  in  the  majority  of  cases,  especially  those  of  the 
splenic  variety.  A  weight  of  six  or  seven  pounds  is  not  uncommon.  Vir- 
ohow  describes  leukemic  livers  weighing  from  eight  to  fourteen  pounds. 
The  enlargement  is  due  to  a  distension  of  the  capillaries  with  leucocytes, 
and  to  the  infiltration  of  the  tissue  between  and  within  the  lobules  with 
these  cells,  probably  in  consequence  of  their  escape  from  the  vessels.  Dis- 
seminated whitish  nodules,  usually  minute,  but  sometimes  of  considerable 
size,  consisting  of  lymphoid  cells,  are  frequently  found  in  the  interlobular 
tissue.  These  nodules  are  called  lymph^adenomata  when  an  adenoid  retic- 
ulum can  be  demonstrated  between  the  cells. 

The  kidneys  are  not  infrequently  enlarged.  The  changes  are  diffuse  and 
circumscribed  as  in  the  liver.  Parenchymatous  alterations  may  or  may  not 
be  present.  Tizzoni  has  described  infiltration  and  nodules  of  lymphoid  cells 
in  the  testicles.  Leucocythaemic  growths  may  furthermore  be  scattered 
through  different  parts  of  the  body,  as  the  alimentary  ,tract,  the  lungs,  the 
serous  membranes,  the  brain  and  the  retina,  the  skin,  etc.  Nuclear  figures 
indicating  cell-proliferation  have  been  found  in  the  lymphoid  cells  in  these 
growths. 

Next  to  the.se  accumulations  of  lymphoid  cells,  the  frequent  occurrence  of 
hemorrhages  in  leucocythaemia  deserves  mention.  Subserous  ecchymoses, 
hemorrhages  into  serous  cavities  and  from  mucous  membranes,  and  retinal 
and  cerebral  hemorrhages  may  be  mentioned  as  frequent  and  important.  The 
gums  and  the  mucous  membrane  of  the  mouth  and  pharynx  may  be  swollen 
and  ulcerated.  The  lymphoid  growths  in  the  intestine  may  ulcerate.  Pro- 
nounced fatty  degeneration,  especially  of  the  heart  and  kidneys,  hss  been 
repeatedly  observed. 

Various  abnormal  substances  have  been  found  in  leucocythaemic  blood. 
These  are  bodies  analogous  to  glutin,  hypoxanthin,  leucin,  tyrosin,  and  acetic 
and  formic  SLcidn.  These  substances  have  not  been  uniformly  discovered. 
Some  are  normally  present  in  the  spleen.  There  are  frequently  found  after 
death  minute  colorless,  elongated,  octahedral  crystals  called  Charcot^s  crystals. 
They  have  been  detected  in  the  blood,  the  spleen,  the  marrow  of  the  bones, 
the  liver,  and  even  in  other  parts.  They  are  thought  to  be  of  an  albumi- 
nous composition.  Although  most  abundant  in  leucocythaemia,  they  have 
been  found  in  other  conditions,  and  they  may  form  after  death  in  healthy 
marrow. 

There  have  been  several  theories  as  to  the  relation  in  leucocythaemia 
between  the  morbid  change  in  the  blood  and  the  hyperplasia  of  the  lymphatic 
structures.  Bennett,  to  whom  we  owe  the  first  recognition,  in  1845,  of  leuco- 
oythaniia  as  a  distinct  disease,  maintained  that  the  change  in  the  blood  was 
primary ;  and  the  same  view  has  had  its  advocates  in  recent  years.  Most 
Baodern  pathologists,  however,  have  accepted  Virchow's  doctrine  that  the 
increase  of  white  corpuscles  in  the  blood  is  secondary  to  the  pathological 
changes  in  the  lymphatic  organs  to  which  is  assigned  a  blood-forming  func- 

J»M  with  lymph-adenoid  marrow,  but  without  chancres  in  the  spleen  and  lymphatic  glands, 
-'eoniann  also  has  observed  ca.ses  in  which  the  medulla  of  the  bones  was  involved  with- 
^t  d/iection  of  the  spleen  or  lymphatic  glands. 
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tion.  Some  have  emphasized  chiefly  the  afFection  of  the  spleeu,  and  others,  ti^ 
of  the  marrow  of  the  bones.  According  to  one  theory,  there  is  an  insufficieai 
transformation  of  whit«  into  red  corpuscles  in  the  blood-forming  organs  an^ 
in  the  blood  ;  according  to  another,  there  is  increased  production  of  white  cor. 
puscles,  an  exaggeration  of  the  cytogenic  function.  The  most  probable  riet 
seems  to  be  that  there  is  increased  formation  of  white  corpuscles  in  the  spleen, 
the  lymphatic  glands,  and  in  the  marrow  of  the  bones,  sometimes  chicflj  in 
one,  and  sometimes  in  all  of  these  organs.  From  these  hyperplastic  organs  the 
corpuscles  are  swept  in  large  numbers  into  the  blood  and  the  lymphatic  cur- 
rents. Either  the  production  of  red  corpuscles  is  diminished  or  their  destrac- 
tion  is  increased.* 

The  development  of  leucocythajmia,  as  determined  by  symptoms,  is  usmlly 
slow  and  imperceptible.  Before  the  character  of  the  disease  is  determiDable 
general  debility,  indisposition  to  exertion,  disorders  of  digestion,  and  other 
indefinite  ailments  have  exist<3d  for  one  or  two  years,  and  sometimes  fur  t 
much  longer  period.  In  exceptional  cases,  oftener  in  chihlren  than  in  adult*, 
it  is  developed  within  a  few  weeks.  Early  and  prominent  symptoms  ire 
those  referable  to  impoverishment  of  the  blood.  Pallor  of  the  face,  pro- 
labia,  and  mucous  membranes,  and  dark  coloration  of  the  eyeballs,  are  more 
or  less  marked,  as  in  cases  of  benign  anaemia  and  chlorosis,  for  which  the 
disease  in  its  early  stages  is  liable  to  be  mistaken. 

Coincident  with  the  anaemic  symptoms  is  enlargement  of  the  spleen.  This 
enlargement,  if  not  great,  may  not  have  attracted  the  attention  of  the  patient. 
The  enlargement,  however,  is  often  so  great  as  to  form  a  splenic  tumor  which 
occasions  a  projection  obvious  to  the  eye.  The  tumor  may  occupy  a  cnni>id- 
erable  part  of  the  abdominal  space.  It  has  been  mistaken  for  an  ovarian 
tumor.  It  may  cause  dislocation  of  the  heart,  and,  by  pressure  on  thedia* 
phragm,  interference  with  respiration.  Pain  and  tenderness  referable  to  the 
enlarged  spleen  are  frequent  but  not  constant  symptoms. 

In  the  so-called  lymphatico-splenic  variety  there  is  swelling  of  the  gland* 
of  the  neck,  groin,  and  axilla,  forming  soft,  movable  tumors  rarely  of  rand 
size.  The  mesenterfb  glands  are  sometimes  enlarged,  so  as  to  be  felt  throng) 
the  abdominal  walls.  The  bronchial  glands  may  be  enlarged,  but  rarely  i 
an  extent  sufficient  to  occasion  notable  bronchial  obstruction.  The  glandula 
swelling  may  occur  either  early  or  late  in  the  progress  of  the  disease.  If  tlj 
disease  involve  the  marrow  of  bones  (medullo-splenic  and  myelogenic  leuo 
cythaemia),  there  may  be  found  over  these,  particularly  the  sternum,  tende 
ness  and  sometimes  swelling,  but,  as  a  rule,  local  symptoms  are  wanting. 

Dyspnoea  is  a  symptom  more  or  less  prominent,  attributable  to  the  paucii 
of  red  corpuscles.  It  may  be  caused,  in  addition,  by  enlargement  of  ll 
spleen  and  also  of  the  liver,  the  latter  occurring  frequently.  The  dyspm 
is  increased,  and  may  be  rendered  extreme  by  hydrothorax  in  connection  wi 
general  dropsy  and  in  some  instances  pleurisy  with  effusion. 

General  dropsy  occurs  sooner  or  later  in  a  large  proportion  of  cases, 
may  be  independent  of  cardiac  or  renal  disease,  but  the  latter  is  a  compli< 
tion  in  some  cases.    Hydro-peritoneum  is  sometimes  produced  by  the  pressti 
of  enlarged  glands  on  the  vena  portxe,  and  the  accumulation  of  liquid  may 
so  large  as  to  call  for  paracentesis. 

The  action  of  the  heart  is  increased  in  frequency,  often  considerably,  a 
paroxysms  of  palpitation,  during  which  the  pulse  is  150  or  more  per  minu 

^  The  idea  has  been  advanced  that  leucocythfemia  and  pseudo-leucocvthiemiaareinl 
tioiis  diseases  dependent  upon  Honie  special  organism  in  the  blood.  Some  patholoc 
class  the  lymphomatouH  growths  of  these  diseases  among  the  infectious  tumors.  T 
idea,  which  is  not  without  some  probability,  is  at  present  purely  an  hypothesis. 
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are  Dot  uncommon.  Hsemic  murmurs  are  common,  as  in  benign  ansemia  and 
chlorosis.  The  temperature  of  the  body  is  in  most  cases  raised.  Different 
eases  differ  in  respect  of  the  amount  of  pyrexia.  It  is  generally  moderate 
(from  100°  to  102°  Fahr.).  Occasionally  there  is  hyperpyrexia.  Usually, 
there  are  febrile  exacerbations  in  the  evening.  The  temperature  is  found  to 
fluctuate  between  wide  limits  at  different  times  in  the  same  case  during  the 
progress  of  the  disease.  The  course  of  the  disease  is  rapid  in  proportion  to 
the  degree  of  persistent  pyrexia. 

Tl\e  liability  to  hemorrhage  is  such  that  a  hemorrhagic  diathesis  may  be 
said  to  constitute  a  prominent  feature  of  the  disease.  Mosler  emphasizes  the 
importance  of  recognizing  this  diathesis  as  contraindicating  surgical  opera- 
tions in  cases  of  leucocythaemia.  He  relates  a  case  in  which  the  patient  nearly 
died  from  an  insignificant  operation,  the  bleeding  having  been  stopped  only 
by  continuous  digital  compression.^  Hemorrhages  may  occur  early  in  the 
disease.  The  most  frequent  seat  is  the  nose.  Epistaxis  may  prove  the  imme- 
diate cause  of  death.  Enterorrhagia,  gastrorrhagia,  and  menorrhagia  are  not 
rare.  Bronchorrhagia  and  haematuria  have  been  observed.  Cerebral  hemor- 
rhage is  a  cause  of  death  in  some  cases.  Cutaneous  ecchymoses  are  among 
the  events  incident  to  the  disease,  and  extravasation  beneath  the  skin,  in 
muscles,  inclusive  of  the  heart,  and  into  joints.  Eisenlohr  has  reported  a  case 
in  which  peripheral  paralysis  of  several  cranial  nerves  was  caused  by  hemor- 
rhage into  their  sheaths.'  Friedlander*  has  reported  a  case  in  which  the  symp- 
toms of  cerebral  tumor  were  caused  by  leucocythaemic  growths  in  the  brain. 
Among  events  pertaining  to  the  digestive  system  may  be  mentioned  infiam- 
matioQ  of  the  pharynx  and  mouth,  accompanied  sometimes  with  ulcerations 
and  sometimes  with  bleeding  from  surfaces  not  ulcerated.  Tumors  of  the 
character  of  lymphoma  are  sometimes  developed  in  the  throat.  The  appetite 
varies  in  different  cases,  and  at  different  periods  in  the  same  case.  It  may  not 
at  first  be  diminished,  and  it  may  even  be  inordinate ;  but  in  the  latter  part 
of  the  disease  there  is  generally  anorexia.  Vomiting  is  an  infrequent  symp- 
tom. Diarrhoea  is  a  frequent  symptom,  and  the  dejections  are  sometimes 
dysenteric.     Jaundice  is  an  occasional  event. 

The  urine  has  an  excess  of  uric  acid.  Hypoxanthin,  formic  acid,  and  lactic 
acid  have  been  found  in  small  quantities — not,  however,  constantly.  Albumen 
in  any  considerable  quantity  and  casts  denote  the  existence  of  renal  disease 
as  a  complication. 

Salzer  was  the  first  to  call  attention  to  persistent  priapism  without  seminal 
emissions  or  sexual  desire  as  an  occasional  symptom  in  leucocythaemia.^ 
Others  have  observed  this  symptom.  Dr.  G.  L.  Peabody  has  reported  a  case.^ 
Another  case  has  been  reported  by  Dr.  G.  F.  Wetherell.* 

The  following  morbid  appearances  in  the  retina  have  been  observed  by 
means  of  the  ophthalmoscope :  A   pale  appearance  of  the  retinal  vessels, 
hemorrhagic  spots  with  white  centres  from  an  accumulation  of  lymphoid 
cells,  whitish  streaks,  and  cloudiness  of  vessels  about  the  optic  papilla.     The 
name  leucocythaemic  retinitis  has  been  applied  to  these  changes.     They  may 
or  may  not  give  rise  to  notable  disturbance  of  vision.     The  retinal  hemor- 
rhage may  be  sufficient  to  cause  blindness.     Headache,  vertigo,  feebleness  of 
the  mental  faculties,  delirium,  and  chronic  derangement  of  mind  occasionally 
eater  into  the  clinical  history.     To  these  may  be  added  impairment  of  hear- 

"*Ueberhamorrhagi8che  Diathese  bei  Lenkamie,"  Zeitschrift  fur  klin.  Medicin^  Bd.  1, 
p.  255^  He  observed  a  case  in  which  priapism  lasted  seven  weeks,  and  when  this  symp- 
tom disappeared  the  power  of  erection  was  lost. 
\  VirduneB  Archiv,  Bd.  78.  3  /^,v/    ^A.  77 

^.  klin.  Wochenschr.,  1879.  ^.V.  Y.  Med.  Jonm..  May,  1S80. 

*"  r.  ifer/.  Record,  Aug.  14,  1880.     Two  other  vsmes  are  reported  in  the  N,  Y.  Med, 
Journal,  Sept,  1880. 
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ing^  furuncles*  and  pustular  eruptions  on  the  wkiu.     In  u  case  of  leiik^uiim 
urith  deafness  Politzer  ft>und  leukEemic  growths  in  the  inturojil  ear. 

The  limits  of  the  finration  of  leucocythjemia  are  far  apart.  In  very  rirt 
iuBtanees  it  runs  a  rapid  course,  ending  within  a  few  weeks.  On  the  othrr 
hand,  its  duration  may  extend  over  many  years.  The  avc^ragu  duration  i* 
ttlwjut  two  years.  It  is  not  always  easy  to  ascertain  the  durutton,  owinj^  tn 
difficulty  of  fixing  the  precise  date  of  the  origin  of  the  disease.  The  Unni- 
nation  often  depends  on  events  which  are  incidental  to  the  disease,  or  m 
plieatiuns.  such  as  hemorrhage,  apoplexy  fntin  extravasation,  pleuri>\ 
disease,  diarrhoea,  etc.  If  not  dependent  on  any  of  these  events,  death  id  pr*>- 
dueed  by  slow  asthenia. 

The  PRiHmngis  is  as  grave  as  possible  after  the  disease  has  made  a  certaiB 
degree  of  progress.  In  some  instances,  early  in  the  course  it  has  c^^ased  to  hv 
progressive  and  recovery  has  taken  place.  If,  with  great  blood-changes,  the 
spleen  becomes  much  enlarged,  and  more  or  less  of  the  grave  eventa  Moan- 
ing to  the  clinical  history  have  taken  place,  then^  is  little  or  no  ground,  witk 
our  present  knowledge,  fur  any  expectation  of  recovery.  Tlie  most  tti  \m 
hoped  for  is  that  the  di.sease  will  progress  slowly,  and  that  events  which 
involve  immediate  danger  may  not  ocenr.  There  are  occasionally  marked 
romissions  in  the  progress  of  the  disease. 

The  clinical  hist'tiry  of  leucocythfemra  from  the  beginning  to  the  end  id' thr 
career  of  the  disease  c<»ntains  diagnostic  characters,  but  these  are  not  sufficient* 
ly  distinctive  in  all  eases  for  the  difterentiation  from  pseudo-lcucn<*yth«?mia 
and  pernicious  anaemia.  In  an  early  period  of  the  disease,  when  a  i»iAO?«oji£ifft 
19  desirable,  it  is  lial>le  to  be  mistaken  for  other  diseases  in  which  anu^mia 
coexists  with  splenic  enlargement.  A  positive  diagnosis,  however,  is  a1waV!> 
practicable  by  means  of  examinations  of  the  blood.  Delay  or  failure  in  the 
recognition  of  the  disease  is  owing  to  neglect  of  the  meaoj^  by  wbieh  the 
diagnosis  is  to  be  made. 

The  diagnostic  criterion  h  a  persistent  and  progressive  increane  of  the 
whit**  eurpuseles  of  the  blood  beyond  the  limit  of  the  variations  embraced 
under  the  name  leucocytosis.  This  name  embraces  a  greater  or  less  iucretiH^ 
4>f  the  white  corpuscles,  occurring  as  a  symptom  in  various  diseases,  the 
increase  falling  short  of  that  which  constitutes  the  criterion  of  leueoey- 
tb^mia.  The  rule  generally  accepted  as  regards  the  increase  re<jutsite  for 
the  diagnosis  is  a  proportion  of  1  white  corpuscle  to  20  red  corpuscles,  Ai? 
already  stated,  the  proportion  is  often  much  greater  than  this,  the  number  of 
white  being  sometimes  e<|ual  to  that  of  the  red  corpuscles.  On  the  i»thcr 
hand,  in  the  early  part  of  the  disease  the  proportion  may  be  considerably 
less  than  1  in  20  ;  and  if  on  repeated  examinations  the  proportion  be  found  to 
progressively  increase,  there  can  hardly  be  doubt  as  regards  the  diagnosis. 

The  method  of  examination  ordinarily  employed  is  to  obtain  a  drop  of  blood 
by  pricking  the  finger  of  the  f)atient,  and,  placing  it  in  the  field  of  the  micm- 
acopef  to  estimate  with  the  eye  the  relative  proportion  of  the  whilt?  and  rrd 
corpuscles,  A  more  aceurnte  method  is  to  add  t<»  a  measured  quanfilv  of 
blood  a  definite  quantity  of  a  5  or  G  per  cent,  solution  of  sulpbali*  nf  soda,  in 
order  to  dilute  the  blood  and  to  prevent  the  red  corpuscles  from  funning  rou- 
leaux. The  field  of  the  micruscope  is  divided  into  squares,  b\  the  aid  of 
which  the  corpuscles  can  be  easily  counted.  The  squures  are  nited  cither 
upon  the  eye-piece  or  upon  the  cell  containing  the  diluted  blood,*  It  is  to  be 
observed  that  the  relative  proportion  of  the  white  and  red  corpuscles  does  not 

*  A  convenient  apparatus  for  cinuilin>t  thccorpu,*»des  h  the  liitmacvtoineier  or(«»nefv, 
Still  more  exact  is  the  apparatus  oi  Zeiss, 
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show  the  degree  of  actual  increase  of  the  former,  inasmuch  as  the  red  corpus- 
cles are  almost  always  considerably,  and  sometimes  very  greatly,  reduced  in 
number.  Hence,  the  most  exact  method  is  to  ascertain  the  number  both  of 
white  and  red  corpuscles  in  a  given  quantity  of  blood  by  means  of  the  haema- 
cytometer. 

[No  well-marked  case  of  leucocythaemia  can  escape  detection  if  the  blood 
be  properly  examined.  It  is  evident  at  a  glance  that  the  white  cells  as  a 
whole  are  abnormally  increased  in  number,  but  it  is  quite  another  thing  to 
determine  the  relative  share  of  the  different  varieties  of  white  cells  in  this 
increase.  It  is  well  known  that  there  are  in  normal  blood  various  kinds  of 
white  cells,  which  may  be  classified  either  morphologically  or  in  accordance 
with  their  reactions  to  various  staining  substances.  Morphologically  we  recog- 
nize small  and  large  lymphocytes,  both  of  which  are  mononuclear,  polynuclear 
leucocytes,  and  mononuclear  transition  forms.  According  to  the  second  method 
of  classification,  the  white  cells  are  divided  with  reference  to  the  affinity  dis- 
played by  their  protoplasmic  granulations  for  certain  coloring  matters.  The 
latter  is  the  classification  generally  adopted  by  haematologists,  whose  leader 
in  this  line  of  research  is,  confessedly,  Ehrlich.  Owing  to  the  researches  of 
this  observer,  an  entirely  new  nomenclature  has  arisen,  and  we  now  speak  of 
cells  that  are  eosinophile,  basophile,  neutrophile,  and  amphophile.  In  normal 
blood  the  great  majority  of  the  white  cells  are  neutrophile,  whereas  in  leuco- 
cythaemia the  basophile  and  eosinophile  cells  are  often  very  abundant.  It 
was  at  one  time  supposed  by  Ehrlich  that  an  increase  in  the  number  of  the 
eosinophile  cells  was  a  characteristic  sign  of  leukaemia,  and  that  by  it  the 
diagnosis  between  leucocytosis  and  leucocythaemia  could  be  readily  made  in 
doubtful  cases.  This  theory  has  not  been  confirmed,  and  Ehrlich  himself 
has  abandoned  it.  In  individuals  free  from  leukaemia  an  increase  in  the 
eosinophile  cells  has  been  observed,  and,  on  the  other  hand,  in  well-marked 
cases  of  leukaemia  the  eosinophile  cells  may  be  absolutely  but  not  relatively 
increased ;  in  other  words,  the  leukaemic  state  of  the  blood  may  be  chiefly 
due  to  the  increase  of  other  elements. 

Leukaemic  blood  is  characterized  not  only  by  excess  of  elements  normally 
existing  in  the  blood,  but  by  the  appearance  of  a  cell  not  seen  under  any 
other  circumstances.  This  is  the  so-called  myelocyte.  It  is  as  large  as,  or 
even  larger  than,  the  large  lymphocytes  of  normal  blood,  and  differs  from  the 
latter  in  that  it  contains  a  large  number  of  neutrophilic  protoplasmic  granu- 
lations.    It  is  in  all  probability  derived  from  the  bone-marrow. — H.] 

Leucocythaemia  occurs  at  all  periods  of  life,  it  having  been  observed  in  in- 
fants soon  after  birth  and  in  extreme  old  age.  In  the  great  majority  of  cases, 
however,  patients  are  between  twenty  and  fifty  years  of  age.  It  is  less  rare 
in  men  than  in  women.  Social  position  has  no  marked  influence  on  its  causa- 
tion. It  occurs  in  women  sufficiently  often  after  parturition  to  show  some 
eansative  connection.  In  a  considerable  proportion  of  cases  patients  with  this 
disease  have  either  had  malarial  fever  or  have  been  exposed  to  malaria.  The 
disease  is  less  rare  in  malarial  districts  than  in  those  in  which  the  periodical 
fevers  do.  not  occur.  It  is  therefore  reasonable  to  attribute  to  malaria  a  cer- 
tain degree  of  causative  agency.  The  white  corpuscles  have  been  found  in 
some  cases  to  contain  black  pigment-granules,  such  as  are  characteristic  of 
malarial  disease.     Mosler  applies  to  these  cases  the  name  inehnw-huksimlti. 

The  disease  in  a  few  instances  has  been  preceded  by  local  injury  in  the 
splenic  region.  There  is  little  or  no  ground  for  attributing  the  disease  to 
syphilis.  In  most  cases  the  disease  is  developed  in  persons  who  at  the  time 
20 
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of  it!!i  development  were  apparently  in  jtckhI  health, 
all  that  is  at  pres^ent  known  nf  the  etiology. 


These  st^teixtent^^ 


Diminution  of  the  vol  nine  of  the  spleen  hns  heen  thought  U\  he  an  inijt^Tt 
ont  object  nf  TREATMENT,  under  the  A^upposilion  that  the  leueocyihremiii  wi| 
he  dimininhed  in  proportion.    With  reference  to  this  nhjcct^  variouj^  tncH'>un 
have  been  einpkiyed — naroelVt  Cjuinia  in  full  doses,  hypoderiuie  inj«^enon!( 
er^otin,  the  iodide  of  potassiiuiu,  the  cold  douche,  iee  applied  over  the  sple<?n, i 
the  ttpplieution  of  electricity.     Each  of  these  measures  has  appeared  in  fi*a 
ca^s  to  have  produced  in  a  limited  degree  the  desired  effect,  but  in    * 
to  be  uj*elegte.     It  cannot  be  said  that  clinical  experience  has  esi;i 
thernpeutic  value  of  any  measure  employed  for  the  object  just  8ivU>  •»      m 
tirpation  of  the  spleen  has  been   resorted  to  in  at  leant  l<i  cases,  in  all  m^ 
one,  with  a  fatal  result,  death  resulting  from  either  hemorrhage  or  penumilil 
The  liability  to  fatal  hemorrlmj^e  is  enough  to  n^nder  the  operation  unwurrftiK 
able.     Were  the  operation  warrantable,  or  were  it  practicable   to  reduce  ooi 
siderably,  by  any  measure  of  treatment,  the  siiae  of  the  ispleen,  it  is  by  i 
means  certain   that  the  leucoeytha'^mia  would  be  eontrollt'd ;    the  ^uppi 
pathological  connection  between  the  latter  and  the  splenic  enlargement  beiil 
theoretical,     ^ioreover^  the  gravity  of  the  disease  does  not  dep*rnd  oo  tl 
exee»«  of  the  whit^>  corpuscles  in  the  blood.     In  pseudo-leucoeythaetiiia  iifl 
pernicious  anaemia,  kindred  dii^eases  in  which  there  is  not  a  eousidemble  eic 
of  white  corpuscles,  the  gravity  is  not  less  than  in  leucoeythasmia. 

[Marked  succes.'*  has  followed  the  treatment  of  leucocythjemia  with  aw«^ 
but  to  obtain  good  results  from  this  drug  it  must  be  pushed  to  the  points 
tolerance*  liy  graduitlly  inerea.Hirig  the  do:^e  of  Fowler's  solution  it  mny  1 
given  to  the  extent  of  25  drops  three  or  four  times  daily.  Under  such  do 
the  akin  of  the  patient  is  apt  to  assume  a  bronzed  hue  which  is  espism 
marked  upon  the  abdomen  and  over  the  bony  prominences^  such  aa 
the  tuber  ischii  and  the  spine  of  the  geapula* 

Kiruberger,  Sticker^  J>aCo8ta^  Hershey,  and  others  have  obi^erve^  impr 
ment  to  follow  the  inhalation  of  oxygen,  and  thii*  measure  should  be  tl] 
oughly  tried  before  regarding  the  ca^e  as  hopeless. 

Moslef  recommends  the  employment  of  the  oil  of  eucalyptus,  which 
adminiHtera  in  pill  with  piperin  and  quinia. — H.] 

The  remaining  measures  of  treatment  ctinBist  in  meeting  symptomatie  ifl 
eationSj  and  adopting  means,  mediciual  and  hygienic,  wliicli  may  euc<*ei?dl 
arresting  the  progress  of  the  diseasej  iniproving  the  general  condition  of  ^ 
patient,  and  jirolonging  life.     These  objects  of  treatment  will   embrnec 
prolonged  use  of  preparations  of  iron^  the  various  tonics  which  arc  Hk 
to  improve  appetite  and  promote  digestion,  hemostatic  remedies  and  aji] 
ances,  an  alimentation  as  abundant  and  nutritious  as  possible,  coddivor  oil  i 
nutrient,  favorable  climatic  influences^  out  of-door  life,  mental  diversion,  and] 
available  sanitary  measures  with  reference  to  nutrition  and  general  invigorati 

*  i  )ne  successful  case  of  exlirpalion  of  the  spletn  in  ltucocylh»mia  has  been  rei>oil 
in  Italy. 


PSEUDO'LEUCOCYTHJEMIA,  307 

CHAPTER    III. 
PSEUDOLEUCOCYTH.^MIA— HODGKIN'S  DISEASE. 

PSEUDO-LEUCOCYTH.^MIA  is  the  name  of  an  affection  in  which  ana- 
tomical changes  similar  to  those  in  IcucocythaBmia  are  present,  without 
ao  iocrease  of  white  corpuscles  in  the  blood.     In  many  cases  the  anatomical 
changes  are  apparently  identical  in  both  diseases.     In  such  cases  it  seems 
unscientific  to  make  one  symptom — namely,  the  presence  of  an  excess  of 
white  corpuscles — the  basis  of  classification.     In  justification  of  this,  how- 
ever, it  may  be  said  that  the  difference  in  the  state  of  the  blood  not  improb- 
ably depends  upon  anatomical  conditions  which  have  not  yet  been  recognized. 
Lymphatic,  splenic,  and  perhaps  medullary  varieties  may  be  distinguished  in 
pseudo-leucocythaemia  upon  the  same  grounds  as  in  leucocythsemia.     In  the 
majority  of  cases  the  lymphatic  glands  are  primarily  and  most  extensively 
involved.     Hence  the  lymphatic  form  is  the  one  generally  meant  when  the 
term  pseudo-leucocythaemia   is    used   without  qualification.      A   medullary 
variety  has  not  been  recognized  generally,  but  certain  cases  of  progressive 
pernicious  anaemia  probably  belong  to  this  subdivision.     To  these  reference 
will  be  made  in  the  next  article.     In  splenic  pseudo-leucocythaomia  the  spleen 
is  the  part  mainly  affected.     This  variety  has  been  called  also  splenic  anaemia 
and  simply  hypertrophy  or  tumor  of  the  spleen.     It  is  not  to  be  confounded 
with  the  chronic  enlargement  of  the  spleen  due  to  malarial  infection.     In 
iplenie  pseudo-leucocythaemia  the  lymphatic  glands  are  usually,  if  not  always, 
involved,  but  to  a  less  extent  than  in  the  lymphatic  variety  of  the  disease. 
A*  the  affection  of  the  spleen  and  that  of  the  lymphatic  glands  are  usually 
eombined,  it  is  no  more  possible  to  draw  a  sharp  line  of  distinction  between 
the  splenic  and  the  lymphatic  variety  than  between  the  same  forms  of  leu- 
cocythieraia.      While  the  splenic  variety  of  leucocythaemia  is  much  more 
common  than  the  lymphatic,  the  reverse  is  true  in  pseudo-leucocythaemia. 
The  anatomical  changes  in  the  spleen  are  similar  to  those  in  leucocythaemia, 
tod  need  not  be  again  described.     A  nodular  enlargement  of  the  Malpighian 
follicles  is  more  frequent  than  in  leucocythaemia. 

The  following  names  are  in  use  to  designate  the  lymphatic  or  most  fre- 

ijnent  variety  of  pseudo-leucocythaemia :  Hodgkin's  disease,'  adenia  (Trous- 

seaa),  lymphatic  anaemia  (Wilks),  malignant  lympho-sarcoma  (Langhans), 

■tlignant  lymphoma  (Billroth),  and  lymph-adenosis  (Ranvier,  Gowers).     The 

ittffle  pseudo-leucocythaemia  was  introduced  by  Cohnheim.     It  is  probable 

tl»it  a  number  of  different  pathological  conditions  have  also  been  described 

Bflder  these  names,  especially  the  term  lympho-sarcoma.     Scrofulous  enlarge- 

aentfl  of  the  lymphatic  glands,  enlargements  confined  to  a  single  group  of 

^jnds,  and  the  rare  cases  of  primary  sarcoma  beginning  in  one  group  of 

^nds  and  forming  metastases  in  various  parts  of  the  body,  but  not  by 

preference  in  other  lymphatic  glands,  are  to  be  excluded  from  the  disease 

ODder  consideration.     In  this  affection  several  groups  of  glands,  sometimes 

nearly  all   in  the  body,  are  involved.     In  a  large  proportion  of  cases  the 

spleen  and  the  liver  are  enlarged.     Secondary  deposits  may  be  present  in 

most  part«  of  the  body. 

'  Hndgkin  published  his  observations  in  1832  (Mediro-Chirvrgical  Tram.j  vol.  xvii. 
K  69 1,  b5or€  leucocythaemia  was  known.  He  first  called  attention  to  coincident  enlarge- 
oeot  €ff  the  spleen  and  of  the  lymphatic  glands  as  a  distinct  disease.  His  description 
scinded,  undoubtedly,  cases  both  of  leucocythwmia  and  of  pseudo-leucocythsemia. 
ome  writers  apply  the  name  Hodgkin's  disease  to  lymphatic  leucocythsemia  as  well 
I  to  pseudo-leucocythemia. 
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The  change  in   the  lyuiphatic  glands  coTiHi^ts  in  an  increase  of  the  c<4l( 
and  of  the  reticulum.     A'irchow  and  later  writers?  dLslinguij?h  two  forma  ' " 
1  yinph-adenonia,  the  soft  and  the  hard.     In  the  soft  variety  tht*  glandii  i 
large,  soft,  almost  fluctuating,  uf  a  gray  i:»r  reddish-gray  color,  on«l  «?ft«i 
filled  with  eechyiuoscs.     The  en1argenien|  is  due  to  a  new  growth  uf  lyiupl 
oid  cells,  between  which  is  a  delicate  reticulum  with   wide  meshes,     la  th 
hard  form  the  consistence  of  the  swollen  ghind  is  finu,  the  color  gnyiab  i 
yellowish -whit«,  and  with  the  hyperplasia  of  the  cells  there  is  a  new  growlj 
and  a  thickening  of  the  reticulum  or  stroma,  denser  and  more  markml  tin 
in  the  soft  lympho-i^arcoma.     Tliere  are  transitional  foniis  between  the  la 
and  the  soft  variety.     In  many  cases  the  hard  is  a  later  stage  of  the  i*A 
enlargement.     In  the  same  case  the  characters  are  not  always  uniform    Jsni 
ghiudi*  may  be  hard  and  others  soil.     It  is  therefore  not  desirable  to  oiakci 
sharp  4i»*tinctioTi  between  hard  and  soft-  lymph-adonoma,  although  ihrr?  iii( 
undoubtedly  cases  in  which  the  hyperplasia  of  the  reticulum   predominaU 
from  the  onset,  the  glands  in  no  stage  of  the  affection  liaving  been  soi\. 
is  the  s<>ft  variety  which  corresp<jnd.s  ujore  closely^  in  the  anatomical  appe« 
ances  of  the  lymphatic  glands,  with  luucoeythmmia.     The  enlarged  glwii 
may  reach   the   sire   of  a  \mnts   egg.      Tht'y  may  remiiin  di^stinct  or  nn( 
become  compacted  together  into  a   nodular  maM,   in    which   the  individn 
glands  can  no  longer  be  distinguished*    In  the  latter  ca'^e  there  hae  beooJ""^^ 
a  periadenitis  i^r  an  extension  of  the  lymphatic  growth  into  the  cap 
the  gland  and  into  the  surrounding  connective  tiSKue.     The  hkin  over  tij 
swollen  glands  is,  as  a  rule,  freely  movable,  rarely  adhtTent.    Upon  section  ( 
the  glands  the  normal  distinction  between  cortex  and  medulla  is  usually  obll 
crated.     In  the  harder  tumors,  often  shining  and  more  or  less  hyaline  mat*^ 
of  fibroid  tissue  may  be  detected.      Fatty  and  caseous  degenerations  axe  v€ 
rare,  a  circumstance  which  distinguishes  lymph-adenomatous  from  serol\ik 
enlargements.     The  affection  begins  oftcnest  in  the  cervical  glands.     It  \ 
a  t4?ndency  to  involve  especially  the  glands  along  the  great  vessels;  hen 
the  retro-peritoneal  glands  are  more  fre<|uently  affected  than  the  mesentif 
The  starting-point  of  the  disease  may  be  in  the  mediastinal  glands/ 
affection  may  remain  for  a  considerable  lime  stationary  in  one  gn>up 
glands  without  impairment  of  the  general  health,  and  then  rapidly  incr 
and  become  generalized^  with  the   development  ixi'  marked   cachexia. 
glands  may  attain  a  large  size  without  making  comprusstou  upon  s-urrom 
ing  blood-vessels^  but  in  some  cases  tliure  are  severe  symptoms  resultiii^jj 
pressure  on  the  vessels,  the  air-passages,  etc. 

The  spleen  is  enlarged,  according  to  Gowers,  in  four-fifths  of  the* 
The  increase  in  size  may  be  enormous,  but,  as  a  rule,  it  is  much  less  thaiij 
leucocytha^mia*     In  the  smaller  number  of  cases  the  appearance  is  that  of 
diffuse  hypertrophy  of  the  splenic  pulp;  in  the  majority  there  are  disscmina^ 
whitish  growths  in  the  form  of  nodules  throughout  the  spleen.     These 
probably  hypertrophied  Malpighian  follicles  and  growths  in  the  pcriarted 
sheaths.      Infarctions  may  be  observed  as  in  leucocytha>mio   spleens.      In 
liver  there  may  be  lymphoid  nodules  or  a  diffuse  infiltration  of  the  int^^rlol 
lar  tissue  with  lymphoid  eell^.     In  the  latter  case  grayish  streaks  surrou 
the  acini.     The  hepatic  capillaries  may  be  dixStended  with  blood.      As  poitij 
out  by  Hchulz,  the  secondary  lymphoid  formations  in  the  different  parts 
the  body  involve  especially  the  walls  of  the  vessels.    These  secondary  grov 

»  K.  8chuh  {ArtL  d.  Hrilkunde,  Jahrg.  15,  p.  223,  1874)  had  analyzed  ,Sfi  enm»  mtk 
reference  to  the  frequency  witb  whi*"h  different  f  inlands  hi        "         I 

cervical  glands  were  affected  in  2S  raHes,  the  ret i  il  iri  21,  tl  I  m  ; 

the  mediajBtinal  Ln  18,  che  liri>nchial  iu  U,  the  iij^.v,..v .,.   ui  14,  the  lu..Mnii  ^u  12,  \ 
lutillary  in  9,  the  cubital  in  4,  ibe  i»oplileal  in  1. 
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Bare  been  met  with  in  nearly  all  parts  of  the  body,  as  the  kidneys,  the  serous 
membranes,  the  testicles,  the  lungs,  the  brain,  the  retina,  the  skin,  etc.  The 
ihvnius,  the  solitary  follicles,  and  Peyer's  patches  may  be  diseased,  as  in  leu- 
eocTthasmia.  The  marrow  of  the  bones  may  present  a  reddish  appearance,  as 
io  pernicious  anasmia,  and  may  contain  lymphomata.  It  rarely  shows  the 
pvoid  alteration  found  in  leukaemia. 

We  are  at  present  unable  to  explain  the  relations  between  pseudo-leuco- 
cjthaBmia  and  leucocythasmia.  We  do  not  know  why  apparently  identical 
changes  in  the  lymphatic  structures  should  be  attended  in  one  case  by 
increase  of  white  corpuscles  in  the  blood,  and  not  in  another  case.  The 
theory  that  in  pseudo-leucocythsemia  there  is  some  obstacle  to  the  passage  of 
cells  from  the  hyperplastic  lymphatic  glands  into  the  blood-  or  lymph-current 
is  plausible,  but  is  not  supported  by  any  anatomical  facts.  Ackermann^  has 
gacceeded  in  injecting  the  afferent  and  the  efferent  lymphatic  vessels  of  both 
the  soft  and  the  hard  glands.  He  finds  them  pervious.  The  fact  that  there 
may  be  the  same  changes  in  the  spleen,  lymphatic  glands,  and  in  other  parts 
ia  pseudo-leucocytbaemia  as  in  leucocyth«mia  is  evidence  against  the  view  of 
thi»sewho  hold  that  in  leucocythajmia  these  changes  are  the  result  of  a  pri- 
mary increase  of  white  corpuscles  in  the  blood.  In  some  cases,  especially  of 
hard  lymph-adenoma,  the  origin  of  the  growth  appears  to  be  local ;  but  in  the 
majority  of  cases  several  groups  of  glands  are  affected  simultaneously  or  in 
npid  succession.     In  such  cases  a  primary  dyscrasia  is  assumed  to  exist. 

The  si'MPTOMATOLOOY  of  lymphatic  pseudo-leucocythaemia  embraces  the 
events  which  belong  to  the  clinical  history  of  leucocythaemia — namely,  general 
debility,  feebleness  of  the  circulation,  hemorrhages,  general  dropsy,  pleuritis, 
tnd  other  complications,  together  with  the  varied  phenomena  referable  to  per- 
fijlent  progressive  anaemia.      A  distinctive   feature  is  the  occurrence,  uni- 
formly earlier  and  more  extensive,  of  enlargement  of  lymphatic  glands,  and 
often  the  development  of  lymphoid  tumors  where  these  glands  are  not  nor- 
Bally  discoverable.     The  cervical  glands  are  affected  in  a  great  majority  of 
case:*,  and  in  most  of  these  cases  primarily.    The  aggregated  enlarged  glands 
nay  attain  to  a  large  size,  causing  much  deformity.     Next  in  frequency  the 
axillary  glands  are  affected.    The  glands  in  the  anterior  and  posterior  medias- 
tbam,  the  bronchial,  the  cardiac,  the  retro-peritoneal,  the  mesenteric,  and  the 
inguinal  glands,  may  be,  severally  or  collectively,  the  seats  of  the  local  affec- 
tiun.   Lymphatic  growths  may  be  found  in  the  tonsils,  the  thorax,  the  soft 
pjdate,  the  posterior  part  of  the  tongue,  the  oesophagus,  and  beneath  the  skin. 
rerhaps  the  most  remarkable  case  on  record  as  regards  the  extensive  distribu- 
tion of  these  growths  or  tumors  was  reported  by  Dr.  James  H.  Hutchinson.^ 
la  this  case,  exclusive  of  enlarged  cervical  glands,  of  a  tumor  of  the  size  of  a 
kiei-nut  on  the  upper  eyelid,  and  of  a  large  tumor  involving  the  sternum  and 
tleanterior  mediastinum,  two  hundred  and  thirty-nine  tumors,  ranging  in  size 
tm  that  of  a  small  pea  to  half  a  walnut,  were  counted  on  the  surface  of  the 
f    Mj.    There  were  twenty  tumors  on  the  surface  of  the  brain.     A  tumor 
nrrounded  the  bodies  of  the  sixth,  seventh,  and  eighth  dorsal  vertebrae,  and 
extended  within  the  spinal  cord,  causing  complete  paraplegia.    Three  hundred 
floaJI  tumors  were  counted  within  the  lungs.     Small  tumors  were  scattered 
over  the  peritoneal  covering  of  the  intestines.     It  is  noteworthy  that  in  this 
cue  the  spleen  and  liver  were  healthy.     An  unusual  feature  was  the  exist- 
ence of  intracranial  lymphatic  growths. 

The  pressure  of  the  tumors  in  different  situations  may  give  rise  to  import- 
laC  fjniptoms.  Pressure  upon  the  larynx  or  trachea  may  obstruct  respiration, 
ad  death  is  sometimes  due  to  suffocation.    Paralysis  of  the  laryngeal  muscles 

*  "Ueberdie  malignen  Lymphome,"  />?>/».  Bem.j  1879. 

»  Vide  Trant.  CoUegc  of  Physieiam  of  Philadelphia j  3d  Series,  vol.  i.,  1875. 
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may  be  caused  by  pressure*  upon  tlie  recurrent  biryngeal  nerves.    Obf-truclJOD 
of  the  broncbi  may  be  caused  by  eiilar^ied  bronchial  filands.     Tlie  lieart  u 
souietimes  dislneated.     The  tesophagiis  in  rnre  iii8t«iices  is  obstructed.    TW 
cervical  tumors  may  diminish  the  arterial  supply  to  the  brain  b\  pressiiij*  up^^n 
the  carotids,  or  they  may  induce  venouf*  congestion  by  pressure  ujm>u  t!ir  jitun 
lar  veins  or  the  vena  cava,    l^eafnet^s  Is  not  infrequently  produced  by  gr*  v  l 
within  the  pharynx*     The  pneumogaKtrie  nerve  riiav  be  involved   in  u  fimn ; 
and  the  action  of  the  heart  be  tht^rcby  n^tarded.     Pain  in  the  upju-'r  <»r  L  h  r 
extremities  may  result   from   pressure  upun  the  nerves  in  the  axilltir,    n] 
inguinal  regions.     The  femoral  vein  may  be  compressed  and  <rdt*mu  «^J  ili 
lower  limh  foUow.     Jaundice  is  some(inn_s  attributable  lo  pr«*si!ure  upon  tW 
bile-duct,     fiastric  disturbances  and  diarrhcea  may  be  symptomatic  of  lymfib- 
uid  growths  in  the  stomach  and  intestines. 

The  thirtition  of  ps<^udo-leueocytha*mia,  like  that  of  leueoeytha»ttiijit  vnriw 
from  a  few  weeks  to  many  years.  Of  VI  cases  analyzed  by  Dr,  Ilntchiawm. 
in  29  death  took  place  within  two  years,  and  in  H4  within  three  years.  'Dk 
average  duration  is  a  little  less  than  that  of  leucoeythi^mia. 

As  regards  caisation,  as  little  is  known  of  this  disca.se  as  of  leueoeyth^  i 
In  the  larger  number  of  cases  the  age  i&  between  ten  and  thirty  yciif 
the  disease  sometimes  occurs  in  childhood  and  in  extreme  old  age.     Adcculrd 
influence  pertains  to  sex^  a  large  majority  of  |»attents  being  males.     An  eti^w 
logical  agency  referable  lo  anteeedt-'ut  diseases  or  to  habits  of  life  or  • 
appreciable  morbid  influences  has  not  h^en  established.     The  dmea^t         u_ 
occurs  in  persons  who  at  the  time  of  ita  development  apparently  were  \a 
fectly  well. 

The  PiAOKnsi8  of  lymphatic  pseudo-leueocythiemia  is  based  upon  syi 
toms  common  U)  this  disease  and  to  leucocythfemia,  taken  in  connection  wl 
theaflfeetion  of  the  lymphatic  glands  and  the  fact  that  there  is  not  an  inrrci 
in  the  white  corpuscles  of  the  lilood  sufficient  to  constitute  the  leurocyth«Mj 
condition.  The  affected  lymphatic  glands  do  not  undergo  the  processes  ( 
necrosis  and  suppuration  which  characterize  scrofula  ;  nor  are  there  the  gr 
ual  invasion  i.»f  adjacent  parts  and  the  ulcerations  whith  rharacterizL*  the  lu 
history  of  carcinoma.     [A  diagnostic  mark  of  lymphatic  pscu  ' 

mia  is  the  free  movement  upon  each  other  of  a  group  of  eidai  _  

sensation  of  which  has  l>een  compared  by  Souihey  to  that  of  bulit*  \n  a  iret. 
This  free  mobility  is  absent  in  sarcoma^  of  which  the  small  round-celled  form 
is  almost  morphologically  identical  with  the  enlargement  of  lymphutie  psew 
leucocytha?mia. — H.] 

The  PROGNOSIS  is  no  better  than  in  cases  of  leueocythffimia,    Tlie  suppo 
instances  of  recovery  in  an  early  stage  are  open  to  the  suspicion  of  an  er 
in  diagnosis.     There  are  probably  very  few  if  any  exceptions  t<i  the  nilej 
%  fatal  termination  when  the  disease  is  so  far  Advanced  that  the  diaguosif 
positive.    The  progress  4)f  the  disease  may  be  either  slow  or  rapid.    It  is  ra| 
in  cases  with  pyrexia,  profuse  hemorrhage,  and  considerable  anasarca, 
extent  of  the  distribution  an^l  the  degree  of  the  glandular  growths  eonstitl 
a  measure  of  the  tendency  to  a  rapid  progress.    The  immediate  cause  of  dc 
may  be  an  important   complication,  such  as  disease*of  the  kidneys,  purul 
pleuntis,  etc.     The  pressure  of  the  tumors  on  imiMtrtant  parts  may  lead] 
the  fatal  ending.     Irrespective  of  these  causes,  the  disease  proves  fatal 
filow  asthenia. 

Measures  of  TREATMENT  have  been  directed  especially  to  the  affected  glaii 
The  external  ap[*licatiou  of  iodine,  the  employment  t^f  cold  and  heat,  frietio 
blisters,  the  injection   into  the  tumors  of  iodine,  nitrat*?  of  silver,  carbd 
acid,  arsenic,  and  other  topical  remedies,  and  galvano-puneturet  have  all 
tried,   with   but  little    'f    ^.^    ^Nii^r.-fory  result.     Excision  of  the  nffecij 
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glands  has  been  repeatedly  resorted  to,  but  tbe  efficacy  of  tbis  measure  bas 
not  been  establisbed.  Tbe  removal  of  tbe  tumors  or  tbeir  dispersion  by  any 
Iocs!  treatment  would  not  strike  at  tbe  root  of  tbe  disease.  An  unknown 
essential  pathological  condition  underlies  tbe  affection  of  tbe  glands.  Tbia 
condition  cannot  be  reacbed  by  any  tberapeutical  appliances  as  yet  ascer- 
^ined.  Excision,  however,  of  enlarged  glands  may  be  advisable  witb  a  view 
to  relieve  parts,  such  as  tbe  larynx  or  tracbea,  sensory  nerves,  etc.,  from 
pressure.  Tbe  internal  use  of  arsenic,  the  doses  increased  to  tbe  utmost  limit 
of  toleration,  and  conjoined  witb  tbe  injection  of  Fowler's  solution  into  tbe 
iffected  glands,  has  been  advocated  by  Winiwarter  as  a  useful  method  of 
tteatment.  [Warfwinge  bas  also  reported  success  from  tbe  latter  method — 
i^from  tbe  intrasplenic  and  intraglandular  injection  of  Fowler's  solution. 
Four  drops  was  the  dose  invariably  employed  by  him.  Under  this  treatment 
the  splenic  and  glandular  swellings  diminished  rapidly  in  size,  and  no  unpleas- 
ant results  attended  or  followed  the  injections. — H.] 

Aside  from  any  treatment  instituted  with  the  hope  of  effecting  a  cure,  the 
objects  and  the  measures  are  those  stated  in  connection  with  leucocythscmia. 


CHAPTER  IV. 

PERNICIOUS    ANEMIA. 

THE  name  pernicious  anaemia  is  given  to  a  severe,  often  fatal,  form  of 
anaemia  for  which  we  arc  unable  to  assign  a  sufficient  cause  either  before 
or  after  death.  The  disease  has  also  been  called  idiopathic  or  essential  anae- 
mii.  This  form  of  anaemia  was  first  described  by  Walter  Cbanning  of  Boston 
in  1842.  Subsequently,  Addison  described  idiopathic  anaemia  clearly  and  con- 
diely.  Since  Biermer's  publication  upon  progressive  pernicious  anaemia  in 
1872  special  attention  has  been  directed  to  this  disease. 

Pernicious  anaemia  may  develop  without  any  apparent  cause,  in  persons 

preriously  healthy  and  in  good  hygienic  surroundings.     More  frequently  it 

is  secondary  to  conditions  which  ordinarily  impair  the  health  or  produce  sim- 

^aoiemia.     Thus,  pernicious  anaemia  has  been  observed  especially  among 

tioee  poorly  boused,  scantily  clad,  or  imperfectly  nourished ;  and  also  during 

ff  after  pregnancy,  particularly  after  repeated  pregnancies.     Further  causes 

fiich  have  been  noticed  are — exhausting  discharges,  such  as  diarrhoea,  re- 

f   Mated  hemorrhages,  mental  anxiety,  and  excessive  mental  or  physical  exertion. 

at  disease  has  been  observed  to  follow  typhoid  fever.     Endemic  influences 

lare  also  been  thought  to  be  of  some  importance  in  the  etiology  of  this  dis- 

«afe.    An  unusually  large  number  of  cases  has  been  reported  from  Switzer- 

lud  and  certain  parts  of  Germany.     In  tbis  country  it  seems  to  be  less  com- 

BOD,  although  it  is  by  no  means  a  rare  disease.     Excluding  cases  dependent 

ipon  child-bearing,  pernicious  anaemia  is  as  common  among  men  as  among 

women.     Tbe  disease  is  rare  before  twenty  or  after  sixty  years  of  age. 

It  is  important  to  note  that  the  causes  which  have  been  mentioned, 
ilthoogb  tbey  may  explain  a  certain  amount  of  anaemia,  do  not  account 
far  the  pernicious  character  of  the  anaemia.  To  explain  this,  it  is  necessary 
0  assume  a  profound  disturbance  of  the  blood-forming  organs — a  disturbance 
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whicli  may  be  cniher  an  excessive  destruction  or  a  leasiiaed  production  of  iW 

red  l)I()od-t'orpaiicles,  or  both. 

An  arjaMiiiii  as  intense  as  pernickiuji  unaMnia  may  develop  in  cuonecliua 
with  certain  structural  diseasew,  such  hw  maliirnant  tumors^  chronic  Brij^ht? 
disease,  phthisis,  IcucocythaBniia,  p8eudo4cuc«cythjt'mia»  syphilis,  clir-  - 
malaria,  chronic  diarrhoea,  and  the  presence  in  the  intcj^tine  of  the  par 
AiichtffoHffjtuttM  diUHiennh  and  Bothrforrphnhut  latnn.  The  anaemia  In  tin  <- 
caecft  is  Hyniptcunatic.  whereas  it  bi^longs  to  the  eonceptinn  of  pernicious  or 
idiopalhio  ansemia  that  no  adequate  cause  can  be  found  to  cxplata  the 
aufcini?u 

It  may  happen   that  the  exclusion  of  Kome  of  the  structural  c»vii<Iit  i  i . 
named  is  not  easy  or  even  possible  dnriiijtr  the  life  of  the  patient:   ?ifi«l  •     > 
poBt-morteni  cxaminati'm  they  may  escape  detection  or  their  r' 
depend  in  an  unusual  degree  upon  the  knowledge  and  skill  of  « 
Hence  it  is  that  a  certain  amount  of  uncertainty  surroundjs  the  diagfu'-; 
many  cases  of  pernicious  anaemia.     Thu!?,  it  has  repeatedly  hajtpened  tbui  i 
case  supposed  during  life  to  be  an  instance  of  pendciou*  anaemia  has  proreo 
upon  post-mortem  examination  to  be  one  of  latent  cancer  of  the  stoniack  A 
whole  group  of  eases  once  supposed  to  belong  to  pernicious  anwmia.  and 
described  as  tropical  chlorosis  and  as  the  anaemia  of  workers  in  tunnels.  la£ 
been  found  to  depend  upon  the  presence  of  the  Anchf/lofiomnm  duodejiah.  A 
certain  number  of  cages  with  all  of  the  syniptoniis  of  pernicious  anicmin  \-^^ 
been  proven  to  depend  upon  degeneration  of  the  gastric  tubules,  thu-  • 
lishing  a  mode  of  causation  of  profound  anfcmia  which  was  suggested  by  ti»^* 
aullior  as  long  ago  as  LSGU.*     It  is  probable  that  certain  other  obscure  fonn& 
of  profound  ann^mia.  which  now  receive  a  provisional  shelter  under  the  naine 
of  pernicious  anaemia,  will  be  relegated  by  future  investigations  to  other  cat- 
egories. 

The  most  important  of  the  anatomical  rnANOKS  in  pernicious  aiurmi* 
relate  to  the  bloiNJ.     It  is  probiible  that  in  many  cases  there  is  a  diminuti 
in  the  i|UHntity  of  blood  out  of  prop(»rtion  to  the  reduction  in  the  weiuhl 
the  body.     Such  a  true  oligfpmia  was  proven   by  Quincke  to  exist  in  two 
his  casi*9.    A  diminution  in  the  mass  of  blood,  however,  is  usually  inore  a 
tcr  of  inference  than  susce|»tible  o£  actual  proof    An  essential  change  in 
disease  is  th*»  loss  of  red  blood-corpuscles^  or  oligrjcythaemia,  which  may 
accnratcly  estimated  by  means  of  the  hicmaeytouieter.     The   blood   appc^ 
abnormally  pule.     In  pernicious  an«»mia  the  number  of  red  corpuscles* 
be  reduced  to  one-third  or  even  one-tenth  of  the  normal  amount.     Instead 
5j)0tK<M)O  red  corpuscles  per  cubic  nnllimetre.  it  is  common  to  tind  no  more  tl 
1, 500,(100.     The  number  is  exceptionally  reduced  to  50t»,000  or  even  lo^ 
The  quantity  of  haemoglobin  is  not   always  reduced  in   proportion  to 
diminution  of  red  blood-corpuscles,  so  that  the  actual  degree  of  anaemia 
be  less  intense  than  is  indicated  by  simply  counting  the  corpuscles.     It  is  ts 
sidcred  by  Laache  as  somewhat  characteristic  of  pernicious  anrvmia,  in  conti 
with  chlorosis,  that  the  percentage  of  haunoglobin  in  the  red  blood-corpusc 
is  greater  than   normal.     There  may,  however,  be  extreme  reduction  in 
«:inantity  of  hfcnioglobin,  as  in  a  fatal  ca^^c  reported  by  Quinfjuaud,  in  wh| 
tnc  percentage  of  haemoglobin  was  2.6  (instead  of  the  normal  12  to  14).   M| 
commonly  than  in  any  other  form  of  ana*mia,  the  red  blo<*d-corpusclca  pres4 
abnormalities  in  size  and  in  sha[»e.      There  may  be  large  corpuscles,  12  to 
/4  in  diameter,  as  well  as  small  corpuscles  \es^  than  <>  /^  in  diameter.     TW 
are  fre«juently  diversities  in  form  described  under  the  name  ^^  poikilocjloe 
such   as    pear-shaped,    ring-shaped,    cupshapcd,    kidocy&haped    corpi 
corpuscles    with   tail-like  processes,  etc.     There   may  be  alteratiaus  in 
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^jjHiposition  of  the  red  blood-corpuscles  revealed  only  by  certain  staining 
ye^g-ent^.  Nucleated  red  blood-corpuscles  are  sometimes — according  to 
ghrt^i<5^  usually — present.  Blood-plates  are  generally  fewer  than  normal, 
jpie  'white  blood-corpuscles  arc  usually  not  increased  in  number,  but  there 
^»ve  been  a  few  curious  cases  observed  in  which  a  sudden  invasion  of  the 
))\o<>d  with  large  numbers  of  leucocytes  occurred,  so  that  the  pernicious  ana3- 
101^  became  an  actual  leucocytha&mia. 

The  specific  gravity  of  the  blood  is  reduced  in  consequence  of  the  diminu- 
tioa  in  solid  constituents.  In  one  case  Quincke  estimated  the  specific  gravity 
It  1028,  instead  of  the  normal  1055. 

The  body  is,  as  a  rule,  not  emaciated,  and  there  may  be  decided  obesity. 
Tlie  surface  of  the  body  and  the  various  organs  and  tissues  are  extremely 
pale.  Small  extravasations  of  blood  are  usually  found  in  different  parts. 
The  most  frequent  seats  of  ecchymoses  are  the  retina,  the  inner  surface  of 
the  dura  mater,  and  the  serous  membranes.  The  hemorrhages  in  the  retina 
ire  usually  small.  They  are  most  frequent  near  the  papilla  and  along  the 
Tcssels.  The  ecchymoses  in  the  retina  often  present  a  whitish  or  grayish 
centre.  More  or  less  general  ccdema,  with  dropsical  accumulations  in  the 
seroaa  cavities,  is  common.  There  may  be  a  slightly  jaundiced  tint  of  this 
fluid  as  well  as  of  the  sclerotic  coat  and  of  the  integument. 

Almost  without  exception  in  the  fatal  cases  of  pernicious  anaemia  there  is 
more  or  less  fatty  degeneration  of  the  heart.  Often  this  degeneration  is 
eitreme  and  extends  throughout  the  whole  thickness  of  the  heart.  The  heart- 
walk  are  usually  flabby.  Fatty  degeneration  of  the  hepatic  and  of  the  renal 
epithelium  has  also  been  observed. 

The  spleen  may  be  unchanged  or  it  may  be  moderately  swollen.  The 
lymph-glands,  which  are  usually  normal  in  appearance,  may  be  somewhat 
swollen  and  of  a  deep-red  color,  containing  an  unusual  number  of  red  blood- 
corpuscles,  among  which  may  be  nucleated  red  corpuscles. 

An  interesting  lesion  of  pernicious  anaemia  is  a  large  accumulation  of  iron 
or  some  ferric  compound  in  certain  organs  of  the  body,  especially  in  the  liver, 
ihe  spleen,  the  kidneys,  and  the  marrow  of  the  bones.  If  microscopic  sections 
of  these  organs  be  treated  with  sulphide  of  ammonium,  a  great  quantity  of 
greenish-black  granules  of  sulphide  of  iron  can  be  seen  in  the  cells.  Thus, 
the  hepatic  cells  may  appear  thickly  studded  with  such  granules.  This  accu- 
Bohtionof  iron  points  to  an  enormous  destruction  of  red  blood-corpuscles,  for 
the  iron  is  doubtless  derived  from  this  source. 

ptwas  at  one  time  supposed  that  the  iron  in  the  liver  was  derived  from 
thtt  administered  to  the  patient,  but  it  has  been  clearly  proved  that  this  is 
lot  the  case.  The  amount  of  iron  in  the  liver  appears  to  be  practically 
uninfluenced  by  the  medicinal  administration  of  this  substance.  The  dem- 
OMtntion  of  an  excess  of  iron  in  the  liver  in  cases  of  pernicious  anaemia 
fis  first  made  by  Quincke,  but  his  observations  do  not  seem  to  have 
itlracted  the  attention  whi^jh  they  undoubtedly  deserved.  This  was  partly 
daetothe  fact  that  he  was  not  positive  in  his  opinion  as  to  the  source  of  the 
iwn.  He  thought  it  might  have  been  derived  from  preparations  of  that 
■etal  administered  to  the  patient.  In  1888,  Dr.  W.  Hunter,  in  a  scries  of 
nticles  in  the  British  Medical  Journal,  not  only  confirmed  Quincke's  dis- 
wycry,  but  showed  that  the  iron  in  the  liver  is  deposited  in  a  special  manner, 
Ring  contained,  for  the  most  part,  in  the  liver-cells,  and  especially  in  those 
rf  the  outer  and  middle  zones  of  the  acini.  The  central  cells  are  generally 
iftaititeof  fatty  degeneration  and  atrophy,  and  often  fail  to  give  any  iron 
KMtion.  In  Hunter's  opinion,  which  is  based  upon  the  most  careful  experi- 
■cotation,  the  seat  of  blood-destruction  is  "  chiefly  the  portal   circulation, 
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more  egpeeioUy  that  portion  of  it  contained  within  the  spleen  mnd  Iitut,  lud 
the  destruction  is  effected  by  the  action  of  certain  poisonous  agcoU,  probftbit 
of  a  cadaveric  nature-  absorbed  from  the  intestinal  tract,'* 

Hunter  haa  also  called  attention  to  the  dark:  color  t^f  the  urine  in  lurmic* 
ions  anajmia,  and  has  proved  it  to  be  due  to  the  pref^ence  of  palbologictl 
urobilin,  a  substance  known  to  be  derived  from  the  disintegrntiou  of  hnu)»- 
globiu- 

The  pfoofji  in  favor  of  the  view  that  pernicious  antemia  is  a^^ociatcd  triih 
increased  h;emulysis  are  certainly  convincing,  but  it  is  going  t^io  far  ti» 
that  the  disease  presents  no  evidence  of  imperfect  ha^uiogene&is.     Thf^  I 
flabby,  misshapen  red  corpuscles  of  pernicious  anaemia  certainly  p» 
thing  but  a  healthy  aj^pect.     In  addition,  numertms  nucleated  red 
art!  often   present  in  tlie  blood  of  pernicious  anajuiia,  and  everyone  aikiiv^- 
ledges  such    corpuscles  to  be  embryonic.     Ajjuin,  the  red  corpuscles  uf  ^h'T- 
nieious  antumia  are  often   posaesi^ed  of  am<tboid  movement — a  fact  to  wl    I 
attention   has   been   called  by  Haycm,  and   which    I   myself  have  obfitr^'d 
This    jiroperty  15  characteristic    of  a    lower    order   of  cells,  the  leucocytt* 
Finally,  Kindfleiseh,  who  has   made  a  careful  study  of  the  marrow  in  1*0 
cases  of  pernicious   anajmia^  concludes   that  the   disease  is  due  to  deflective 
htemogenesis.      He  ba.ses  this  opinion   upon  the  absence  of  elements  vbicli 
he  and  others  regard  as  transition  forms  between  the  red  nucleated  mflrroW' 
cells,  which  were  unusually  large  and  abundant  in  his  cases,  and  the  fallj- 
dev eloped  red  corpuscles.  ■ 

In  view  of  the  above-mentioned  facts  it  seems  to  the  writer  that  lK«^  rvi 
deuces  of  defective  haemogrenesis  in  pernicious  anaemia  are  at  least  a*  s-tiufii: 
a«  those  of  increased  haemolysis. — H.] 

In  the  great  majority  of  cases  of  pernicious  anaBmia,  although  not  invan- 
ably,  the  fatty  marrow  which  is  normally  present  in  the  long  bones  uf  adults 
is  changed  into   red  or  lymphoid  marmw.     Microscopic  examination  of  th<! 
altered  marrow  sloiws  that  the  fat-cells  have  in  great  part  disappeared,  ai^d 
liavc  been  replaced  by  large  and  small,  coarsely  and  finely  granular,  luednUary 
*5clls.     In  addition,  as  first  pointed  out  by  Cuhnheim.  there  are  olYen  nuHe- 
ated  red  corpuscles  in  considerable  number,  whieli  would  seem  to  indicate 
an   increase  in  the  blot^d- forming  function  of  the  marrow.     Cells  containingT 
red  corpuscles  or  their  fragments  are  often  found  in  large  number  both  In  ih^ 
marrow  and  in  the  spleen.      In  a  few  cases  there  has  been   observed  a  chant^e? 
in  the  marrow  resenjl)liug  the  pyoid  alteration  of  leucocythaMnia.     Al- 
few  cases  lymphomaton»  growths  have  been  found  in  the  marrow  of  the  1 
in  the  periosteum^  and  in  the  kidney. 

These  changes  in  the  marrow  have  led  to  the  idea  that  at  least  BOiue  ca»«» 
of  pernicious  aniemia  may  be  regarded  as  the  myelogenic  form  of  p8eudo— 
leucocythsemia.  This  view  is  probable,  but  an  ol>jection  to  it  is  that  simi 
changes,  although  generally  less  intense,  are  often  present  in  iieTer6  ayi 
tomatic  anaemia. 

The  anatomical  changes  found  after  death  from   fiernicious  anaemia  are 
peculiar  to  this  disease,  but  may  be  present  in  profound  antemia  from 
cause.     Nor  do  these  changes  explain  the  pathogeny  of  the  anaamia. 
already  mentioned,  the  high  percentage  of  iron  fov»nd  in  different  orgaos 
evidence  of  abnonnally  great  destruction  of  red  blood-corjiuscles,  althougk 
nothing  is  known  as  to  the  cause  of  this  destruction. 

The  sVMPTyAis  of  pernicious  anaemia,  In  so  far  as  they  represent  a  profound 
and  persistent  anicmic  condition,  are  essentially  those  belonging  to  the  clinical 
history  uf  the  grave  ha5matopoietic  diseas^cw  already  considered — namely,  leu- 
coeythsemia  and  pseudodeucocytha>tijia.     Anorexia,  nausea,  and  vomiting  ara 


SYMPTOMS,  315 

^gjptomii  more  coDstant  and  prominent  than  in  the  diseases  just  named. 
More  than  twenty-five  years  ago,  I  ventured  to  predict  that  the  disease 
^oulcl  be  found  to  involve  degenerative  changes  in  the  gastro-intestinal 
tubvi^l^s.  In  a  certain  number  of  cases  this  prediction  has  been  found  to 
^  coTTWt.  (See  p.  369.)  In  respect  of  the  symptomatology  it  will  suffice 
^  n.a.te  the  points  embraced  in  the  diagnosis. 

The  liability  to  the  error  of  mistaking  for  pernicious  anaemia  that  which 
18  svmptomatic  of  some  obscure,  grave  local  affection,  especially  carcinoma, 
^lis'been  already  mentioned.  This  error  cannot  always  be  avoided.  Inves- 
tigations, however,  should  always  be  directed  to  the  discovery  of  some  local 
ifection  adequate  to  explain  the  anaemia.  A  positive  diagnosis  requires  the 
exclusion  of  any  such  affection.  A  diagnostic  point  bearing  on  this  inquiry 
relates  to  the  nutrition  of  the  patient.  Addison  called  attention  to  the  fact 
that  in  the  cases  of  idiopathic  fatal  anaemia  which  he  described  emaciation 
vas  not  marked,  considerable  embonpoint  being  often  maintained.  As  a 
rule,  it  is  otherwise  when  anaemia  is  sj^mptomatic  of  a  grave  affection  like 
carcinoma.  In  some  cases  of  pernicious  anaemia,  however,  there  is  extreme 
emaciation. 

Leucocythaemia  is  excluded  by  the  absence  of  the  characteristic  blood- 
change  expressed  by  the  name.  The  white  blood-corpuscles  are  not  in  suf- 
ficient excess  to  denote  that  disease.  Pseudo-leucocythaemia  is  excluded  by 
the  absence  of  the  affection  of  the  lymphatic  glands  which  characterizes  the 
disease  generally  understood  by  that  name,  more  commonly  known  as  Hodg- 
kin*8  disease. 

The  question  arises  not  infrequently  in  cases  of  simple  anaemia  and  chlo- 
rosis, in  which  the  anaemic  condition  is  unusually  intense  and  rebellious, 
fbether  the  anaemia  be  not  pernicious.     As  bearing  on  this  question  the 
following  points  are  to  be  considered :  An  adequate  discoverable  causation 
renders  it  probable  that  the  anaemia  is  benign.     Yet  an  ana3mia  traceable 
to  causes  which  seem  to  be  adequate  may  prove  to  be  pernicious.     Intract- 
ibihtj  of  the  disease  after  the  removal  of  supposed  causes  and  the  faithful 
eDplojment  of  appropriate  measures  of  treatment  is  proof  of  a  pernicious 
character.      Certain   events  belonging  to  the  clinical  history  of  pernicious 
amnnia  rarely  occur  in  benign  anaemia  and  chlorosis,  however  protracted. 
These  events  are  hemorrhages  in  different  situations,  general  dropsy,  and 
pjreiia.     Pyrexial  paroxysms  of  greater  or  less  intensity,  of  variable  dura- 
'    tiofl,  and  irregular  in  their  occurrence  are  frequent  in  pernicious  anaemia,  as 
<4ey  are  also  in  leucocythaemia  and  pseudo-leucocythajmia.     The  loudness 
of  the  haemic  murmurs — cardiac,  arterial,  and  venous — is   somewhat  diag- 
nostic of  pernicious   anaemia.      Notable   feebleness  of  the   heart's   action, 
pointing  to  fatty  degeneration,  has  diagnostic  significance.      Age  is  to  be 
taieo  into  account ;  in  the  majority  of  cases  pernicious  anaemia  affects  per- 
sons in  the  middle  period  of  life,  whereas  chlorosis  in  a  large  proportion  of 
emses  affects  young  subjects.     It  remains  to  be  determined  by  clinical  obser- 
Tfttions  how  much  can  be  inferred  from  the  abnormal  appearances  of  the  red 
eorpuscles  as  regards  the  diagnosis.     Impaired  vision  dependent  on  retinal 
eeehjmoses  is  to  be  included  among  the  diagnostic  points,  as  well  as  the 
mstence  of  ecchymoses  without  an  appreciable  impairment  of  vision.     The 
employment  of  the  ophthalmoscope  is  thus  of  importance  with  reference  to 
'Jke  diagnosis.     According  to  Quincke,  ecchymotic  spots  in  the  retina  are 
K>  frequent  in  pernicious  anaemia,  and  so  rare  in  other  affections  involving 
uuemia,  that  they  have  a  significance  almost  pathognomonic.     That  author 
IA8  also  called  attention  to  the  occurrence  in  some  cases  of  a  systolic  pul- 
adon  of  the  superficial  cervical  veins  without  venous  turgescencc.     Func- 


tional  insuflieioney  of  the  trieuspM  valve  h  the  probable  explamtion  uf  tkif 
Bl^n^  which  i»cctirs  somolimtis  teiuporarily  in  other  connections. 

Tlie  i»rtu(i\osi,s  is  affccteil  inatc?rial!y  by  the  latitude  of  the  significatioo 
of  the  term  j>ernicious  in  this  application  uf  it.  If  a  faml  tennintttion  U 
esji^entiai  for  (he  disease  to  be  considered  ati  pernicious,  of  eourso  there  is  iicf 
possibility  of  recovery^  This  is  an  extreme  view.  It  suffices  for  the  appli- 
cation of  tlie  term  pernicious  that  the  anaemia  present  an  aifrmUr  of  rhr 
characters  which  distinguish  it  in  the  eases  which  do  prove  fatal-  Cax** 
have  been  reported  presenting  the  requirements  for  the  diagnosis  of  per* 
nicious  ani^mia  in  which  recovery  has  taken  phice.  Taking  the  view  just 
stated,  Bienuer  and  Quincke  report  G  recovcrios  out  of  54  cases,  and  Pyc* 
iSmith  has  eollect<^d  2(>  cases  of  recovery. 

The  UTTRATioN  of  fatal  cases  varies  from  a  few  weeks  to  several  moTtrfct 
The  average  duration  is  less  than  that  of  leucoc3'tha3mia  and  pseudo  1^ 
cyih^emia.  Sudden  death  sometimes  occur*?  from  syncope.  Cerebniil" 
rnage  may  be  the  immediate  cause  of  death.  If  the  disease  be  devrl  ;  I 
during  pregnancy,  abortion  or  miscarriage  takes  plaee^  the  patient  Bj^t  j 
dying.  If  death  be  not  caused  by  either  cerebral  hemorrhage  hr  syncope, 
the  mode  of  dying  is  by  slow  asthenia.* 

The  objects  and  general  principles  of  TREATME?rr  are  sufficiently  ohvioai. 
The  removal  of  all  causes  which  may  have  produced  the  disease  or  which 
render  it  persisting  and  progressive  is  an  object  of  prime  importani.*c  The 
substitution  for  these  causes  of  all  agents  and  influences  which  affect  h\or* 
ably  the  functions  conoerne<l  in  assimilation  and  nutrition  is  the  next  import* 
ant  object.  These  objects  are  widely  comprehensi%*e,  but  it  is  not  ncrr- ,i;\ 
to  go  into  details.  The  same  pnnci(>lcs  are  involved  as  in  the  trejitnuir 
the  ann3mia  in  all  the  grave  di-^Hcases  affecting  the  hjematopoietic  system,  Uf 
medicinal  remedies,  arsenic  has  been  found  to  be  the  most  valuable,  ami 
should  always  be  given  a  trial. 

[Dr.    Byrom    Bfamwell  of  Kdtnburgh  was    the  first  to  employ  tlii^  drug 
systematically   in    the    treatment   of  pernicious   ansemia*     Of  eight  cases 
reported  by  him   in    the   Edinbartjh   Mtdicat  Journal,  1877,  he  treated  ihtf^ 
with    arsenic,  and    they  all    recovered.     Follov?ing  his  example,  Dr.  FinaJ 
treated   three    cases   with  arsenic,  two   of  which   recovered,      lu   numerutf^ 
other  cases  arsenic  has  been  of  decided  benefit.     Iron  is  of  little  availt  m&  » 
rule,  in  this  disease — another  point  in  which  the  latl**r  differs  decidetlly  tn>il» 
chlorosis.      Iron  often  disagrees  with  the  f»atient  on  account  of  the  irnlahi^ 
state  of  the  stomachy  and  only  the  blandest  preparation^  ^hould  be  prescribed^ 
at   first.     In    a  case   at  the   Episcopal   Hospital  of  Philadelphia  a  few  yt*ar^ 
ago.  in  which   every  symptom  of  pernicious  anemia  was  present,  recovery 
followed  the  employment  of  dialyzed  iron. 

Transfusion  has  been  employed  in  a  number  of  cases,  and  with  variable? 
results.  In  cases  which  resist  the  ordinary  measures  of  treatment  it  ijhoultl 
be  resorted  so.  Like  the  operation  of  tracheotomy,  the  tendency  is  UP 
postpone  it  until  the  patient  is  in  a  hopeless  condition.  Brakenridge  h»9 
rt*cently  reported  to  the  ^ledico-Cbirurgical  Society  of  Edinburgh  fiva  case9 
of  pernicious  ann^mia  treated  by  transfusion  of  blood,  in  three  fif  whi< 
marked  improvement  followed  each  operation,  while  in  "some"  the  red  c< 
rapidly  rose  to  the  normal  number  and  the  patients  were  practically  cui 
The  transfused  blood  was  mingled  with  a  solution  *d*  sodium  phf)sphate  10 
prevent  coagulation,  Snhcutaneous  injections  of  dcBbrinated  blo^d  h&V9 
also  been  successfully  employed.     The  injections  should   lie  performed  under 

*  For  a  full  re|Kirt  of  three  ense^,  and  an  analysis  of  tlie  cases  pubJjMhed  in  Americ» 
(89t,  vide  nriiele  bv  Dr.  J  H.  .MM.S!*er  in  iVorrxduifjH  of  the  Phdruirlphia  Coauwi  Mr.h.TiF 
&cic<y,  18S5. 
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strict  antiseptic  precaations,  and  the  amount  of  each  should  be  from  20  to 
40  grammes.  Inhalations  of  oxygen  and  subcutaneous  injections  of  quinine 
We  been  recommended  by  Henrot  of  Rheims,  France.  Of  equal  import- 
ince  with  drugs  is  a  nutritious,  easily-digestible  diet.  In  case  of  great 
irritability  of  the  stomach  nutritious  enemata  of  peptonized  milk  and  eggs 
should  be  administered.] 


CHAPTER    V. 

ADDISON^S    DISEASE. 

IN  the  year  1855,  Dr.  Thomas  Addison  *  described  an  affection  characterized 
by  disease  of  the  suprarenal  capsules,  by  a  peculiar  discoloration  of  the 
ikhk  and  of  certain  mucous  membranes,  and  by  the  development  of  pro- 
gressiTe  and  fatal  asthenia.  This  disease,  in  honor  of  its  discoverer,  is 
called  usually  Addison^s  disease.  It  has  also  received  the  names  bronzed- 
skin  disease,  melasma  suprarenale,  and  suprarenal  capsular  disease.  Since 
the  masterly  description  given  by  Addison  little  has  been  added  to  our 
knowledge  of  this  disease,  which  still  remains  one  of  the  most  obscure  in 
the  nosology.  The  most  important  addition  since  Addison's  memoir  is  that 
the  change  in  the  suprarenal  capsules  usually  presents  certain  well-defined 
inatomical  characters  common  to  the  great  majority  of  cases.  It  was 
thought  by  Addison  that  any  disease  of  the  suprarenal  capsules  was  capable 
of  producing  the  characteristic  group  of  symptoms ;  it  is  now  known  that, 

IS  a  role,  the  morbid  process  in  the  capsules  is  a  definite  one,  to  which  the 

name  fibro-caseous  metamorphosis  is  applicable. 
Almost  without  exception  both  suprarenal  capsules  are  involved.      The 

change  may  be  farther  advanced  in  one  than  in  the  other.     The  capsules  are 
Qsoally  found  to  be  enlarged,  of  firm  consistence,  and  with  nodulated  sur- 

&ee8.    The  size  may  equal  that  of  a  small  hen's  q^^,  but  it  is  usually  less. 

Sometimes  the  size  is  normal  or  even  less  than  normal.     The  latter  condition 

lenerally  corresponds  to  a  late  stage  of  the  process.     Upon  section,  usually 

00  trace  of  the  normal  parenchyma  or  of  the  distinction  between  cortex  and 
Aedolla  can  be  detected.  The  place  of  the  normal  tissue  is  occupied  by 
opaque,  yellow,  friable,  cheesy  masses  imbedded  in  firm,  grayish,  semi-trans- 
pareot  fibrous  tissue.  The  proportion  between  these  two  substances  varies ; 
lometimes  one  predominates  and  sometimes  the  other.  On  close  inspection 
zradual  transitions  from  the  grayish  fibrous  to  the  yellow  cheesy  material 
»[i  often  be  seen.  The  caseous  substance  may  become  dry  and  calcified,  or 
t  may  soften  and  form  collections  of  thick,  creamy  fluid  resembling  abscesses. 
ITic  whole  interior  of  the  organ  may  be  converted  into  a  hard,  cretaceous 
aasff,  or  into  a  cavity  containing  creamy  fluid.  In  this  case  the  organ  may 
e  mneh  diminished  in  size.  In  some  cases  small  grayish  granulations  resem- 
ling  miliary  tubercles  can  be  seen  around  the  cheesy  material  and  in  the 
brons  stroma.  The  microscopical  examination  of  the  gray  fibrous  material 
k>w»  a  fibrillated,  sometimes  a  reticulated,  stroma  containing  fusiform  cells, 
mphoid  cells,  and  not  infrequently  giant-cells.     The  caseous  substance  con- 

^  The  Oonstitutional  and  Local  Effects  of  Diseases  of  the  Suprarenal  CapsuleSj  London, 
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sists  of  a  granular  detritus  of  albuminous  and  some  fatty  particles  with  re 
nants  of  cells.  Little  nodules  composed  of  lymphoid  cells  and  giant-celld 
in  other  words,  of  tuberculous  tissue — have  been  occasionally  observed.  . 
to  the  nature  of  this  change  in  the  suprarenal  capsules  writers  are  not  agree 
Some  consider  it  as  a  chronic  inflammation  resulting  in  the  formation  of  co 
nective  tissue  and  in  caseation  of  the  inflammatory  products  (Wilks).  Oth< 
regard  the  alteration  as  tuberculous  in  character.  This  is  the  most  probal 
view.  In  not  a  few  cases  undoubted  tuberculous  changes  have  been  fou. 
at  the  same  time  in  the  lungs  and  in  other  parts  of  the  body,  but  there  h^ 
been  many  cases  in  which  the  alteration  was  confined  to  the  suprarenal  e; 
sules.  In  some  cases  tubercle  bacilli  have  been  found  in  the  lesions  of  ^ 
suprarenal  capsules ;  in  other  cases  the  bacilli  have  been  missed.  FurtJ 
observations  upon  this  point  are  needed,  as  well  as  concerning  the  inocu 
bility  in  animals  of  the  caseous  substance  in  the  capsules. 

The  altered  capsules  are  usually  found  imbedded  in  a  mass  of  indurat< 
fibrous  tissue  which  binds  them  firmly  to  surrounding  structures,  such  as  tl 
liver,  pancreas,  kidneys,  stomach,  vena  cava,  and  diaphragm.  This  orei 
growth  of  connective  tissue  generally  invades  the  important  sympatbetii 
nerves  in  the  neighborhood  of  the  suprarenal  capsules — namely,  the  solar  am 
suprarenal  plexuses  and  the  semilunar  ganglia.  Changes  have  been  found 
although  not  constantly,  in  these  nervous  structures.  These  consist  in  hjper 
asmia,  swelling  in  consequence  of  thickening  of  the  nerve-sheaths,  fatty  degea 
eration  and  atrophy  of  the  nerve-fibres  and  ganglion-cells,  and  increased  pig 
mentation  of  the  ganglion-cells.  Alterations  have  been  described  also  in  th* 
nerve-plexuses  in  the  stomach  and  in  the  intestine. 

The  mesenteric  glands,  especially  those  in  the  neighborhood  of  the  snpn 
renal  capsules,  are  often  enlarged  and  sometimes  cheesy.  It  is  not  anufliii 
to  find  enlargement  of  the  solitary  and  agminated  follicles  of  the  intesun* 
In  some  cases  the  spleen  has  been  found  enlarged  and  softened.  Tuberculoi 
deposits  in  various  parts  of  the  body  are  frequent.  Indurated  and  caseoi 
nodules  in  the  apices  of  the  lungs  seem  to  be  the  rule.  General  pulmonai 
tuberculosis  is  less  frequent.  Caseous  nodules  have  been  found  in  the  te» 
cles,  brain  (solitary  tubercles),  and  lymphatic  glands.  The  carious  conditio 
of  the  vertebrae,  which  has  been  found  several  times  as  a  complication  wi 
and  without  lumbar  abscesses,  probably  belongs  to  the  category  of  tubercald* 
changes.  Acute  miliary  tuberculosis  may  result  from  the  invasion  of  t. 
suprarenal  veins  by  the  tuberculous  material. 

The  discoloration  of  the  skin  and  of  certain  mucous  membranes  is  due 
the  deposit  of  brown  or  yellowish-brown  pigment-granules  in  the  lowest  \e 
ers  of  the  epithelium.  In  the  skin  it  is  found  chiefly  in  the  epithelial  oc 
composing  the  two  or  three  lowest  layers  of  the  rete  Malpighii,  and  is  nt_ 
abundant  in  the  layer  next  to  the  corium.  Similar  pigment-granules  are  foil 
in  the  connective-tissue  cells  beneath  the  epithelium  and  about  the  blood-« 
scls.  The  deposition  of  ])igment  is  in  the  same  anatomical  elements  as  in 
negro. 

In  some,  but  not  the  majority,  of  cases  fatty  degeneration  of  the  heart 
been  noted,  and  also  parenchymatous  degeneration  of  the  heart,  liver, 
kidneys.     More  or  less  annsmia  is  usually  present,  but  the  anaemia  is  ra.i 
intense,  and  it  may  be  absent.     Anaemia  is  not  an  essential  element  of 
disease. 

Before  completing  the  description  of  the  anatomical  characters  of  Addis^ 
disease  it  is  necessary  to  add  that  changes  in  the  suprarenal  capsules,  ot 
than  the  fibro-caseous  metamorphosis,  have  been  reported  as  associated  "^ 
bronzing  of  the  skin  and  the  other  symptoms  of  Addison's  disease.  Most 
these  changes  have  been  due  either  to  atrophy  or  to  primary  or  second 
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cancer  of  the  capsules.  Primary  cancer  of  the  suprarenal  capsules  is  very 
rare,  and  some  of  the  cases  so  reported  seem  to  have  been  in  reality  fibro- 
ci^us  metamorphosis.  Secondary  cancer  is  more  frequent.  In  the  larger 
Dumberof  cases  of  carcinoma  of  the  suprarenal  capsules  no  pigmentation  of  the 
jkin  was  observed.  Greenhow,  who  has  analyzed  those  cases  in  which  dis- 
colontion  of  the  skin  was  present,  comes  to  the  conclusion  that  the  pigmen- 
tation did  not  present  the  characters  typical  of  Addison's  disease.  Very  posi- 
tife  statements,  however,  have  been  made  as  to  the  indentity  of  the  pigmen- 
Ution  with  that  in  Addison's  disease.  There  are  observations  which  strongly 
gnpport  the  view  that  a  variety  of  morbid  processes  in  the  suprarenal  capsules 
may  produce  the  symptoms  of  Addison's  disease.  On  the  other  hand,  appa- 
Rotly  typical  cases  of  Addison's  disease,  so  far  as  the  pigmentation  and  other 
gymptoms  are  concerned,  have  been  reported  without  any  disease  of  the  supra- 
renaJ  capsules.  In  a  large  number  of  the  cases  reported  as  bronzed-skin  dis- 
ease without  change  in  the  suprarenal  capsules  the  pigmentation  did  not 
present  the  typical  characters,  or  it  was  due  to  some  of  the  many  physio- 
logical or  pathological  causes  of  discoloration  of  the  skin  which  have  nothing 
in  eommon  with  Addison's  disease.  There  remains,  however,  a  small  number 
of  cases  in  which  the  pigmentation  and  the  constitutional  symptoms  were  the 
same  as  those  in  Addison's  disease,  but  in  which  the  suprarenal  capsules  were 
fbond  to  be  normal. 

There  has  been  no  explanation  at  all  satisfactory  of  the  relation  between 
the  three  conditions  which  characterize  Addison's  disease — namely,  the  change 
io  fhe  suprarenal  capsules,  the  pigmentation  of  the  skin,  and  the  constitutional 
iffection.     It  is  not  within  the  scope  of  this  work  to  enter  into  a  discussion 
of  the  different  theories  which  have  been  proposed.     A  brief  mention  of  the 
leading  views  will  suffice  to  bring  out  the  points  at  issue.     According  to  one 
tiieory,  disease  of  the  suprarenal  capsules  is  primary  and  is  the  cause  of  the 
ffymptoms.     In  opposition  to  this  theory  it  is  argued  that  the  symptoms  can- 
not be  referred  to  an  abolition  of  the  functions  of  the  suprarenal  capsules, 
whatever  those  functions  may  be ;  for  the  capsules  have  been  extirpated  in 
animals,  and  have  been  destroyed  in  man    by  cancer  and  other  processes, 
without  bronzing  of  the  skin  or  other  symptoms  of  Addison's  disease.    Noth- 
nagel  has  succeeded  in  producing  in   animals  caseous  inflammation  of  the 
suprarenal  capsules  without  the  secjuence  of  Addison's  disease.    Physiological 
experiments  have  shown  that  these  organs  are  not  necessary  to  life.     The 
tlicory  that  the  symptoms  of  Addison's  disease  are  due  to  irritation  of  sup- 
posed secreting  cells  in   the  glands,  by  which  their  functirm  is  increased  and 
deleterious  substances  are  introduced  into  the  blood,  was  advanced  by  Klebs, 
but  B  not  based  on  established  physiological  facts,  and  has  not  met  with  favor. 
Appreciating  the  difficulty  of  referring  the  symptoms  to  interference  with  the 
fboction  of  the  suprarenal  capsules,  many,  even  of  those  who  regard  the  dis- 
cftseof  the  suprarenah  capsules  as  primary,  attribute  the  symj)toms  to  involve- 
iBeatof  the  adjacent  sympathetic  nerves  and  ganglia.     This  theory  is  advo- 
cated by  Virchow,  Schmidt.  Greenhow.  Jaecoud,  Resel,  and  many  others. 
Tl^e  objections  raised  against  this  theory  are  that  the  alterations  in  these 
itfTons  structures  are  not  constantly  present,  that  similar  changes  are  found 
kiTariety  of  processes  without  any  of  the  symptoms  of  Addison's  disease,* 
wdthat  the  affection  of  the  sympathetic  does  not  make  any  clearer  the  expla- 
iition  of  the  characteristic  symptoms.     Eossbach  believes  that  Addison's 
faase  is  a  general  neurosis  due  to  functional  disturbance  of  the  entire  nerv- 

'  EroDziDg  of  the  skin  has  been  observed  in  a  few  cases  of  aneurism  of  the  ahdominal 
•w^  and  of  tuberculous  or  cancerous  disease  of  the  retro-peritoneal  glands  with  involve- 
*^  of  the  adjacent  sympathetic  nerves  and  ganglia. 
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.-  '..-iciu.      AnMther  the<>ry  is  that  disease  of  the  suprarenal  capsules  s 

•-     I. u-ac (.erratic  <ynipc«jius  are  independent  of  any  causative  relation  to  e: 

..'.i\    vLi«i    irv  j.il  the  result  of  some  common  antecedent  condition  wh 

•■  's:ti4,   .?am.  lud  -ithers  seek  in  the  blood.     Buhl  suggests  the  entrance 

>    a'    u'.ioitic  ijn^ut  rn.»m  without  into  the  blood;  in  other  words,  he  rega 

•  .<iL94ia  ^  ii^u^»e  d;>  iufectious  in  its  origin.  Heschl  emphasizes  especi: 
■  L  L.'cn.iiioua.  iiachesis.  Pepper  ranks  Addison's  disease  with  pemici 
i^vLiua«   t/uc«K:vchafuii;ji.  and  pseudo-leucocythaemia  an^iong  the  ana^matos 

Ml,  .^«   ii»«i«&fi4;>  iu  which  the  primary  change  is  a  profound  disturbance  of 
'toou-lurtuiu^  r'uu«:ttons. 

'n  .1  itveuc  f.Hk^>er  upon  this  subject*  W.  Oilman  Thompson  arrives  at 

•liottiii^  o^uviuiiou*:  *•  Fint.  That  Addison*s  disease  is  a  condition  aris 

:iiui   aiiJ   -Lc^teuaeuc   up<»u  irritation  of  the  abdominal  sympathetic  nei 

luva^a     caj.oui'  of  themselves,  their   ganglia,  or  diseased    suprarenal  < 

-.Mv>.      Vc'.'itu.   lu  the  great  majority  of  instances  (fully  80  per  cent.) 

;>».a*v.     ii^iaatesi  as  a  secondary  or  primary  tuberculosis  of  the  adren 

...I.  liio  ^>uipaihetio  system  is  either  involved  by  extension  of  patholog 

-.*.*. ^>c^v;*     'C    i>  tuuoiioually  disturbed   and    irritated  through  the  intio 

L;avoaj4v,ui     ouiiectioii    existing   between    the    adrenals    and   the  relati^ 

u^v     iuiuiA.T  -n  nerves  which  they  contain.      Third.  Actual  lesion  of 

.  .ui'»*niciic   ^N stem,  while  far  more   common   than  heretofore  supposed 

*vvA..>c^i;^  u»  |.»i^>vluv*e  the  varied  symptomatic  phenomena  of  the  dise 

iiiiviiOii^     iic<»ider.  ihrimgh    irritation    conveyed  from    the  adrenals,  i 

..»v » iiu*. V  ^\uum.-  ^11  the  symptoms,  just  as  in  chorea  and  many  of  thee 

:ii^ M.^    .    i^Hival<^^  hysteria  and  other  functional  nervous  disorders  we 

u.,     ».u*oie   u»   tiiid  vlefinite  lesions.     Fourth.  In  a  certain  proportion 

.     .     »v^    'wi  -^»  i>cr  vvnt.)  the  adrenals  are  affected  by  some  other  lesi 

\,  I    ii,.  ^v     4   'uImvuK^cus,  or  else  they  remain  normal  (in  12  per  cent.)  ; 

^     ..  ujo* ius.lv'   fivivoN  and  ganglia  are  alone  diseased." — H.] 

■  ws.     ol!i».v.i»j^  \s  ,1  description  of  the  appearances  of  the  skin  and  of 

4    ,»'^*  ii»'o»'M> .  S>  Or.  Kdward  Headlam  (rreenhow,  who  has  devoted  i 

..,  \    o    a.x  auvoase  and  has  analyzed  a  larger  number  of  cases  t 

.,      ux..    v» lev ^vU  S>  any  other  writer:^ 

'  iiv    .^v*4^u:  vha»<e  of  color  consists  in  a  gradual  darkening  of  the  s 

•,.  .  'm:v,x  »£'  iho  KhIv  or  even  of  the  whole  body.     The  aspect  of  i 

...  ,    ..,.    ^»Nv\x  u>  the  patient  the  appearance  of  belonging  to  one  of 

...»   'u,i.:»iv.tut      Most  frequently  it  has  a  dusky,  smoky,  or  yell 

•  ..     .  .    K.^\   Mi   xomoiimos  it  is  of  an  olive  or  green-brown   color,  i 

.,.,  ,.    .j'.'iwivhos  in  parts  to  the  tint  of  negro  skin.     The  disco 

...:'•'  'u  x»\er  all  parts  of  the  body,  but  commences  earlier  ; 

^  s .  V.     .•   waio  ^»r  all  of  the  exp(»sed  parts — the  face,  neck,  dors 

.    .  .*    »-.^v;'^     .^»ul  on  those  parts  which  are  naturally  the  seat 

».* '    '»x^  i^vnenil  surface — the  axilhe,  abdomen,  groins,  gen 

:  ,  .■  s   '^  i-i  OAjvoially  the  areolas.     The  deep  discoloration  of  tli 

.    .,^*     i':  <.v»;».  be  regarded  as  one  of  the  most  deci.sive  extei 

V     '  V.  .i  V  .e,VK\*M\  and  the  appearance  of  small,  well-defined  bl 

y     »»»..<  *<.'\x  or  tVeeklos,  on  already  discolored  portions  of  skir 

^^^.^    ^v   ^*.';S%*t  no  loss  certain.     Although  sometimes  universal. 

.     .    *•    v  *\\\)ucntly  only  distinctly  oi>vious  on  certain  parts 

.    ^        \^    *      *   »^o  lallor  cases,  however,  it  probably  affects  in  s( 

I  V  <v    V  i>,^^^eous  surface,  for  on   microscopical  examination 

\    vv  *  xk>  nS  bv  contrast  with  the  dark  spots  appeared  norma 

■  s     vx*v*v-".-*  .^'  .l»>»«nVrr;>  Plti/sin'nns,  vol.  viii.,  1S93. 
,^,N-.  vt  U\imx>*  on  .Vddi.son's  I)isea.>e,"  The  LanceJ,  1875;  also,  a  m( 
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bave  found  deposited  also  in  them,  though  in  comparatively  small  quantity, 
the  pigment  which  imparts  the  abnormal  color  to  the  skin.     The  transitions 
from  the  darker  to  the  paler  shades  of  the  discoloration  of  different  parts 
of  the  body  are  never  abrupt ;  the  darkest  parts  are  never  sharply-defined 
patches,  but  merge  insensibly  into  the  lighter  or  apparently  normal  portions 
of  the  surface.     There  is,  however,  one  marked  exception  to  this  rule.     When 
the  skin  has  suffered  any  superficial  abrasion  or  injury,  or  when  the  patient 
has  been  blistered  at  some  recent  period,  the  injured  parts  not  only  become 
BBuch  darker  than  the  surrounding  portions  of  the  surface,  but  they  present 
defined  margins  coinciding  with  the  extent  of  the  cutaneous  injury.     The 
cicatrices  of  deeper  injuries,  on  the  contrary,  usually  remain  pale,  and  are 
sarrounded  by  a  distinct  border  of  more  or  less  dark  pigment,  contrasting 
stTODgiy  with  the  ivory-like  hue  of  the  cicatricial  tissue.     It  does  not,  how- 
erer,  require  actual  abrasion  of  the  skin  to  excite  a  greater  deposit  of  pig- 
ment in  certain  parts ;  slight  local  irritation  of  the  surface  appears  in  not  a 
few  cases  to  bave  produced  the  same  effect.     I  have  myself  seen  dark  streaks 
on  the  skin  corresponding  with  the  lines  of  pressure  exerted  on  particular 
parts  by  petticoat-strings  and  garters,  and  the  same  circumstance  has  been 
noted  by  others.     In  a  case  recorded  by  Mr.  Nicholson  in  1872  it  is  stated 
that  the  patient,  a  baker's  lad,  presented  on  his  shoulders  dark  stripes  cor- 
responding to  the  bands  by  which  the  basket  he  carried  was  slung  at  bis  back. 
The  discoloration  in  Addison's  disease  is  not  entirely  restricted  to  the  skin, 
being  also  frequently  found  upon  the  mucous  membrane  of  the  lips,  cheeks, 
and  gums,  and  also  upon  the  tongue.     On  the  lips  it  takes  the  form  of  an 
irregular  bluish-black  streak,  running  lengthwise,  near  the  junction  of  the 
mucous  membrane  and  outer  skin.     It  is  seen  on  the  gums  and  buccal  mucous 
membrane  in  the  form  of  irregular  stains  and  patches,  mostly  of  a  brownish 
color,  with  ill-defined  margins.     In  two  of  my  own  cases  the  stains  on  the 
baccal  mucous  membrane  have  certainly  corresponded  with  seats  of  irritation 
produced  by  the  pressure  of  ragged,  protruding  teeth ;  but  in  other  cases  I 
Mve  been  unable  to  verify  any  such  cause.     The  discoloration  of  the  tongue 
appears  usually  in   sharply-defined  stains  of  a  purplish-black  or  sometimes 
inky  hue ;  and  in  my  cases  these  stains  have  always  been  situated  near  the 
margins  of  the  organ.     On  the  other  hand,  the  conjunctivas  have  always 
reinained  normal,  and  the  contrast  between  their  pearly  whiteness  and  the 
dusky  hue  of  the  discolored  skin  is  very  striking,  and  involuntarily  recalls 
the  similar  contrast  in  the  mulatto  or  negro  countenance. 

**W^e  see,  therefore,  that  the  discoloration  of  the  skin  in  Addison's  disease 
usually  begins,  and  eventually  becomes  deepest,  on  those  parts  which  are  nat- 
urally the  most  liable  to  become  pigmented  either  by  exposure  to  sun  and  air 
or  by  the  excitement  of  certain  physiological  processes ;  and  to  these  must 
be  added  such  parts  as  may  accidentally  be  subjected  to  the  excit<?ment  of 
Wal  irritation.  In  other  words,  this  peculiar  change  of  color  is,  like  many 
other  pathological  processes,  merely  an  exaggerated,  and  therefore  a  morbid, 
development  of  a  natural  physiological  process." 
Greenhow  describes  the  constitutional  symptoms  as  follows  :  "  Gradual  pro- 
greffiive  asthenia,  often  originating  without  any  apparent  cause  and  seldom 
ditingfrom  any  definite  period  ;  great  languor  and  indisposition  for  exertion, 
with,  in  advanced  cases,  breathlessness  and  palpitation,  frequent  sighing  or 
yiming,  and  generally  faintness  on  making  any  muscular  effort,  sometimes 
wen  on  being  raised  up  in  bed.  There  are  almost  invariably  great  weakness 
flf  the  heart's  action  and  remarkable  feebleness  of  pulse;  loss  of  appetite; 
initability  of  stomach,  with  nausea ;  and  toward  the  close  of  the  illness  at 
lost  occasional,  and  often  persistent,  vomiting.  The  mind  is  generally  clear 
to  the  last,  bat  so  great  is  the  prostration  in  the  latest  stages  of  the  disease 
21 
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that  the  patient  often  lies  in  a  drowsy,  apparently  semi-comatose  state,  from 
which,  however,  he  can  be  roused  by  questions,  and  to  these  he  generallj 
gives  pertinent,  though  slow  and  reluctant,  answers.  There  are  in  many  cases 
pains  in  the  loins,  hypochondria,  or  epigastrium,  and,  more  rarely,  dimness  of 
sight,  vertigo,  and,  near  death,  a  tendency  to  incoherence  or  delirium.  Death 
takes  place  from  asthenia,  and  often  rather  suddenly."  .  .  .  .  "  There  is,  in 
uncomplicated  cases,  comparatively  little  or  no  emaciation.  The  skin  is  soft 
and  cool.     The  tongue  is  usually  clean  and  moist  until  the  last  day  of  life." 

The  occa.sional  occurrence  of  convulsions  is  mentioned  by  Greenhow,  and 
also  by  Jaccoud.  The  convulsions  are  oft^ner  partial  than  general.  Pje- 
Smith  and  others  have  observed  cases  which  terminated  with  severe  cere- 
bral symptoms — namely,  delirium,  coma,  etc.  In  a  case  reported  by  Noth- 
nagel  the  coma  was  associated  with  acetonuria.  Attacks  of  syncope  are  not 
rare,  and  may  end  fatally. 

All  writers  dwell  upon  the  frequency  and  prominence  of  gastric  symptoms— 
namely,  anorexia,  nausea  with  more  or  less  vomiting,  eructations,  cardialgii, 
etc.'  In  the  early  stage  of  the  disease  the  bowels  are  generally  constipated, 
but  at  a  later  period  diarrhoea  is  not  infrequent. 

As  regards  the  urine,  Thudicum  found  diminution  of  uric  acid  and  of  color- 
ing matter.  Roscnstern  ascertained  that  the  excretion  of  urea  is  diminished, 
and  that  there  is  an  increase  of  indican. 

The  course  of  this  disease  is  progressive,  but  its  progress  is  not  always 
continuous.  Greenhow's  observations  show,  in  certain  cases,  paroxysms  of 
progress,  exacerbations,  and  remissions.  During  a  remission  the  discolora- 
tion of  the  skin  is  lessened,  and  there  may  be  more  or  less  general  improve- 
ment. Exceptionally,  the  disease  runs  a  rapid  course.  In  these  cases  broniing 
of  the  skin  usually  precedes  for  some  time  the  constitutional  symptoms.  In 
the  vast  majority  of  cases  the  progress  is  slow,  the  duration,  however,  being 
indefinite,  extending  sometimes  over  several  months  and  sometimes  over  many 
years,  the  average  duration  being  a  year,  or,  according  to  Wilks,  a  year  and 
a  half. 

The  DIAGNOSIS  is  to  be  based  on  the  characteristic  bronzing  of  the  skin 
together  with  the  associated  symptoms.  A  discoloration  of  the  skin  bearing 
more  or  less  resemblance  to  that  of  Addison's  disease  may  be  referable  to 
pityriasis,  chloasma,  protracted  jaundice,  cancerous  and  tuberculous  disease, 
particularly  when  seated  in  the  abdomen,  the  internal  use  of  the  nitrate  of 
silver,  the  permanent  staining  which  follows  some  syphilitic  eruptions,  and 
that  caused  by  exposure,  dirt,  and  the  irritation  of  vermin,  the  latter  described 
by  Voght  and  by  Greenhow  under  the  name  "  vagabonds*  disease."  The 
a.ssociated  syniptonus  representing  the  constitutional  affection  corroborate  the 
diagnosis  as  based  on  the  appearances  of  the  skin.  It  is  to  be  borne  in  mind 
that  the  bronzing  of  the  skin  may  precede  as  well  as  follow  the  constitutional 
symptoms.  Some  delay  under  these  circumstances  may  be  requisite  for  a 
positive  diagnosis.  On  the  other  hand,  there  is  no  doubt  as  to  the  occasional 
occurrence  of  eases  of  Addison's  disease,  as  proved  by  the  constitutional 
symptoms  and  by  the  characteristic  changes  in  the  suprarenal  capsules, 
without  any  pigmentation  of  the  skin.  In  these  cases  generally  the  dura- 
tion of  the  disease  has  been  l)rief  or  it  has  been  associated  with  grave  com- 

'  Merkel,  aiithor  of  the  article  on  this  disease  in  Zinnj<sen's  Cyclopcedia^  in  a  foot-note 
mentions  "jw  a  euriosity,"  that  in  the  Phil.  Mai.  and  Surg.  Importer,  June,  1871,  an 
attempt  is  made  to  "refer  tlie  entire  mniplex  set  of  svinptoms  to  degeneration  of  the 
ghinda  of  the  stomaeh."  If  tlie  attempt  to  eonneet  the  disease  with  glandular  organs  80 
vjist  and  imiwrtant  as  those  whieli  secrete  the  jL^astric  jni(^  be  worth v  of  being  men- 
tioned only  lis  a  enriosity,  how  aUurd  would  it  havt-  seeme<l  to  the  author  of  that  arti- 
ele  to  refer  the  <lisea.se  to  or^^ans  comparatively  so  in>iirnificant  as  the  suprarenal  capsulet 
had  he  written  his  article  prior  to  Addison's  rcscanhes! 
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plications.  Brown  patches  in  the  mouth  have  been  observed  without  bronzing 
of  the  skin.  It  is  not  very  comprehensible  that,  associated  with  pyrexia,  the 
diseaae  should  be  mistaken  for  typhoid  fever.  The  author  of  the  article  in 
Ziemsten's  Qfclopmdia^  however,  states  that  this  mistake  was  made  in  a  case 
under  his  observation.  Litten,  and  more  recently  Krocker,  describe  pigmenta- 
tion of  the  skin  as  a  sequence  of  ty[fhoid  fever. 

Addison*s  disease  resembles  the  other  grave  diseases  of  the  haematopoietic 
gygteni  in  the  obscurity  of  its  causation.  It  occurs  after  adult  age,  in  early 
or  middle  life,  but  very  rarely  in  childhood  and  in  advanced  age.  In  a  large 
majority  of  cases  patients  are  of  the  male  sex,  and  a  majority  of  these  belong 
to  the  so-called  working  class.  The  character  of  the  anatomical  changes,  and 
the  not  infrequent  association  with  phthisis,  justify  the  conclusion  that  a 
tuberculous  diathesis  may  favor  the  development  of  the  disease. 

Writers  agree  that  the  prognosis  in  the  present  state  of  knowledge  is  fatal, 
hot  the  duration  of  the  disease  sometimes  extends  over  many  years.  It  may 
remain  non-progressive  for  an  indefinite  period,  and  in  some  cases  notable 
improvement  takes  place.  These  are  important  facts  to  be  considered  with 
reference  to  the  prognosis  and  as  affording  encouragement  in  the  treatment. 

In  the  absence  of  any  remedies  known  to  have  a  special  curative  efficacy, 
gjmptomatic  indications  are  to  be  fulfilled,  and  treatment,  medicinal  and 
hygienic,  is  to  be  pursued  with  reference  to  the  same  objects  as  in  treating  the 
other  diseases  of  the  haematopoietic  system.  In  a  case  which  came  under  my 
ohserration  the  treatment  by  general  faradization  and  galvanization  of  the 
sympathetic  nerve  in  the  hands  of  Dr.  A.  D.  Rockwell  was  accompanied  by 
marked  improvement  as  regards  the  muscular  strength  and  endurance ;  the 
Kxnal  desire  and  capability,  which  had  been  lost,  returned,  and  the  bronzing 
beeame  perceptibly  less.  This  improvement  continued  for  two  years,  when 
the  patient  suddenly,  without  any  apparent  cause,  failed,  and  died  within 
twenty-four  hours.* 

'Vide  Mid,  and  Surg,  Electricity,  by  Drs.  Beard  and  Rockwell,  2d  ed.,  p.  675.     For 

cxhawtive  articles  in  relation  to  this  disease  the  reader  is  referred,  in  addition  to  the 

Wfb  bj  Greenhow,  to  which  reference  has  been  already  made,  to  Jaccoud,  article 

'firoQZ^  maladie,"  in  Nouveau  Diet,  de  Med.  el  de  Chirurg.  pratiquej  tome  xi.,  1866 ; 

and  to  TraiU  dc  pcUhologie  interne,  tome  ii.,  cinqui^me  edition,  1877 ;  to  Averbeck,  Die 

Jddi§(m*$ehe  Krankheit.,  Erlangen,  1869 ;  to  article  by  Pepper,  in  Am.  Joum.  of  Med, 

Sekneet,  April,  1877 ;  to  Osier,  in  System  of  Medicine  by  American  AtUhoi's,  vol.  iii.:  and 

io  F.  P.  Henry,  in  the  Reference  Handbook  of  the  Medical  ScienceSy  vol.  i. 
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DISEASES  AFFECTING  THE  DIGESTIVE  OR  CHYLOPOIETIC  SYSTEM. 


CHAPTER    I. 

DISEASES    OF   THE   TONSILS,  THE   PHARYNX,  THE    (ESOPH- 
AGUS,  AND  THE   PAROTID  GLANDS. 

Introductory  Bemarks. — Tonsillitis. — Pharyngitis. — Diseases  of  the  (EsophagUB. — Plftr»- 

tiditis. — Mumps. 

THE  important  organs  composing  the  digestive  system  are  the  mouth,  with 
the  parotid,  submaxillary,  and  sublingual  glands,  the  fauces,  the  pharynx 
and  oesophagus,  the  stomach  and  duodenum,  the  small  and  the  large  intestine^ 
with  the  mesenteric  glands,  and  the  solid  abdominal  viscera — namely,  the 
liver,  pancreas,  and  spleen.  Affections  of  the  two  outlets  of  the  alimentarj 
canal — namely,  the  mouth,  fauces,  pharynx,  and  oesophagus,  with  the  appended 
glands,  and  the  rectum  and  anus — properly  belong  to  the  department  of  sur- 
gery, being  either  open  to  view  or  accessible  by  manual  exploration,  and  often 
requiring  surgical  operations.  These  affections,  for  the  most  part,  will  not  be 
considered  in  this  work.  This  section  will  therefore  be  devoted  mainly  to  the 
diseases  affecting  the  hollow  viscera  and  the  solid  organs  within  the  abdomen. 
The  affections  of  the  digestive  system,  as  of  other  anatomical  systems,  con- 
sist oT—Jlrsty  inflammation  ;  secrynd,  structural  lesions ;  and  third,  functional 
disorders.  The  diseases  of  the  different  divisions  of  the  alimentary  canal 
will  be  considered  in  their  natural  order,  beginning  with  the  affections  of  the 
upper  part  of  this  canal.  The  diseases  of  the  mouth  and  of  the  tongue,  sack 
as  the  different  varieties  of  stomatitis  or  of  glossitis,  belong  to  surgery.  Cer- 
tain affections  of  the  mouth,  prevailing  especially  in  early  life,  are  considered 
in  treatises  devoted  to  diseases  of  children. 

Tonsillitis. 

The  most  important  varieties  of  tonsillitis  are  acute  simple  tonsillitis  (often 
designated  as  catarrhal),  follicular  tonsillitis,  and  parenchymatous  or  suppu- 
rative tonsillitis,  commonly  known  as  quinsy.  When  the  inflammation  iuTolreft 
especially  the  lacunas  or  crypts  of  the  tonsils,  the  disease  is  csilled  lacunar  or 
follicular  tonsillitis.  Pseudo-membranous  tonsillitis  is  usually  present  in  tni« 
croup  and  in  diphtheria,  and  is  considered  in  connection  with  these  diseases. 

AcHfe  Simple  Tonsillitis  is  characterized,  anatomically,  by  redness  with  mod- 
erate swelling  of  the  tonsils  and  an  inflammatory  exudation  from  the  mucous 
membrane,  compo.sed  of  mucus  mingled  with  epithelial  cells,  pus-cells,  and 
serum.  This  simple  tonsillitis  is  present  in  most  cases  of  acute  pharyngitis, 
or  ordinary  sore  throat.  The  tonsillitis  contributes  its  share  to  the  constttu* 
tional  disturbance,  pain,  and  other  symptoms  which  will  be  described  under 
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Acute  Pharyngitis ;  but  the  affection  of  the  tonsils  is  not  usually  so  severe 
as  to  require  a  separate  consideration. 

Acute  FoUlcttlar  or  Lacunar  Tonaillitu  is  of  considerable  clinical  importance. 
In  this  affection  the  inflammation  involves  not  only  the  mucous  membrane 
c«>vering  the  surface  of  the  gland,  but  especially  that  lining  the  crypts.  The 
ton.sils  present  little  white  patches  composed  of  epithelial  cells,  pus-cells, 
mucus,  and  a  large  number  of  bacteria.  These  white  deposits  extend  into 
the  lacunar  depressions.  It  is  important  to  distinguish  these  white  patches 
froui  a  diphtheritic  exudation  with  which  they  are  sometimes  confounded. 
In  distinction  from  the  latter  the  white  masses  in  follicular  tonsillitis  form 
a  pultaeeous  deposit,  not  a  membra n if orm  layer  like  the  deposit  of  fibrin ; 
they  cannot  be  removed  in  strips  like  the  latter;  they  are  more  easily 
removed,  are  more  prominent,  are  more  abruptly  defined,  and  disappear 
sp«>ntaneously  more  quickly,  than  patches  of  fibrin.  On  close  inspection  the 
secretion  will  be  seen  to  dip  into  the  follicular  depressions.  The  follicular 
deposit  occurs  without  any  abrasion  of  the  mucous  surface,  but  it  is  common 
for  patients  to  consider  the  patches  as  ulcers. 

•Acute  follicular  tonsillitis  is  often  attended  by  severe  constitutional  disturb- 
ance. The  symptoms  at  the  onset  may  be  as  severe  as  in  diphtheria.  Chilly 
een:?ations,  or  even  a  chill,  may  mark  the  beginning  of  the  affection.  The 
temperature  rapidly  rises,  and  within  twenty-four  or  forty-eight  hours  may 
reach  104°  or  105°.  There  are  often  headache,  anorexia,  insomnia,  and  other 
symptoms  which  usually  attend  marked  pyrexia.  The  patient  complains  of 
dryness  and  soreness  of  the  throat,  and  there  may  be  considerable  pain  on 
swallowing.  Usually  within  three  to  five  days  the  fever  and  other  symptoms 
subside  and  recovery  is  rapid.  During,  and  sometimes  for  a  considerable  time 
aflter,  the  attack  there  maybe  marked  prostration. 

The  prognosis  is  always  favorable.  The  severity  of  the  constitutional 
symptoms  in  many  cases,  together  with  the  anatomical  appearances,  has 
often  led  to  the  diagnosis  of  diphtheria  from  which,  as  already  stated,  it  is 
important  that  follicular  tonsillitis  should  be  carefully  discriminated. 

I\ireHchyinatous  Tonsiilitis,  or  inflammation  of  the  substance  of  the  tonsil, 
ma  J  terminate  in  resolution,  but  usually  it  goes  on  to  suppuration,  consti- 
tuting the  disease  called  suppurative  tonsillitis  or  quinsy.  The  tonsil  of  one 
side  only  or  both  tonsils  may  be  affected.  The  toosil  becomes  much  enlarged 
and  the  seat  of  an  abscess.  The  abscess  may  open  at  one  or  at  several  points 
on  the  surface  of  the  tonsil.  The  inflammation  usually  extends  to  surrounding 
parts,  the  soft  palate  and  uvula  especially  becoming  hyperc'cmic  and  much 
swollen.     The  submaxillary  gland  is  not  infrequently  enlarged. 

Suppurative  tonsillitis  may  attack  a  previously  healthy  tonsil,  but  it  is 
particularly  liable  to  occur  in  those  whose  tonsils  are  affected  by  chronic 
inflammation.  The  causation  involves  a  predisposition  to  the  affection,  and 
persons  predisposed  are  likely  to  experience  repeated  attacks.  The  immediate 
csose  of  the  suppuration  doubtless  is  to  be  found  in  micro-organisms  which 
mvade  the  substance  of  the  tonsil. 

Suppurative  tonsillitis  is  a  very  distressing  affection,  in  consequence  of  the 
psin  and  diflSculty  in  deglutition.  There  is  elevation  of  temperature,  which 
aaj  be  considerable.  Increased  frequency  of  pulse,  loss  of  appetite,  head- 
ache, sleeplessness,  pain  in  the  limbs,  are  other  symptoms  which  mark  the 
febrile  disturbance.  Pain  is  a  prominent  symptom,  this  being  most  marked 
opon  attempting  to  swallow.  Sometimes  pain  is  referred  to  the  ear.  The 
throat  is  at  first  dry ;  and  subsequently  there  is  a  secretion  of  viscid  mucus 
and  of  saliva,  often  in  abundance.  The  voice  is  husky,  and  articulation  may 
be  difficult  oralmost  impossible.  Difficulty  of  breathing  occurs  when  both  ton- 
sils are  greatly  swollen.     A  rare  complication  is  c?dema  of  the  glottis,  which 
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may  cause  death.  The  symptoms  increase  in  severity  until  the  abscess  bunts 
or  is  opened,  and  then  there  is  a  notable  and  usually  rapid  abatement  of  the 
local  and  constitutional  disturbances.  A  very  exceptional  occurrence  is  saf- 
focation  produced  by  escape  of  the  pus  into  the  larynx  when  the  abscess 
ruptures  during  sleep.  Fatal  hemorrhage  has  been  known  to  take  place  from 
ulceration  of  the  abscess  into  the  internal  carotid  or  internal  maxillary  artery. 
These  unfortunate  terminations,  however,  are  very  rare,  and  the  prognosis  is 
to  be  considered  as  favorable. 

It  is  not  rare  for  little  yellowish-white  concretions  to  form  in  the  crypts  of 
the  tonsils.  These  concretions  consist  of  desiccated  epithelial  and  pus-cells 
and  low  vegetable  organisms.  When  crushed,  these  whitish  pellets  emit  a 
very  offensive  odor.  These  concretions,  which  may  contain  lime  salts,  aie 
sometimes  mistaken  for  tubercles. 

In  acute  simple  tonsillitis  the  measures  of  treatment  are  those  which  will 
be  mentioned  in  connection  with  Simple  Pharyngitis. 

In  the  follicular  variety  a  solution  of  alum,  borax,  or  the  chlorate  of  potassa 
may  be  used  as  a  topical  application  by  means  of  a  cameFs-hair  pencil  brush. 
Gargles  do  not  bring  the  solution  in  contact  with  the  affected  parts.  In  cases 
with  marked  pyrexia  the  tincture  of  aconite  in  small,  frequently  repeated 
doses  should  be  given,  until  an  impression  is  made  on  the  pulse. 

The  treatment  of  parenchymatous  tonsillitis,  or  quinsy,  consists  of  poultices 
or  the  water-dressing  to  the  neck,  che  inhalation  of  warm  vapor,  and  anodynes 
to  lessen  discomfort.  Milk  is  the  form  of  nourishment  best  taken.  Wheo 
fluctuation  is  perceived,  the  abscesses  may  be  opened  and  the  patient  will  be 
relieved  sooner  than  if  they  had  been  left  to  break. 

Pharjmgitii^. 

A  variety  of  forms  of  pharyngitis  are  distinguished,  many  of  which  can 
receive  only  passing  mention  within  the  limits  of  this  work. 

In  Acute  Simple  Pharyngitis  the  mucous  membrane  is  congested,  swollen,  and 
coated  with  more  or  less  of  a  niuco-purulent  secretion.  The  inflammation 
usually  extends  to  the  tonsils  and  soft  palate,  and  it  may  also  involve  the 
nasal  passages.  This  variety  of  pharyngitis  is  one  of  the  forms  of  "  a  cold  " 
or  ordinary  sore  throat.  There  is  usually  more  or  less  pain,  especially  in  the 
act  of  swallowing.  There  is  at  first  a  sensation  of  dryness.  The  secretion 
of  mucus  at  a  later  stage  provokes  efforts  at  hawking  and  expuition.  If  the 
inflammation  extend  low  in  the  pharynx,  coughing  is  excited.  The  cough  is 
of  a  peculiar  character,  easily  recognized  and  distinguished  as  a  throat-cough, 
the  forcible  current  of  expired  air  being  brought  to  bear  on  the  pharynx. 
The  limitation  of  the  inflammation  to  the  pharynx  or  its  non-extension  into 
the  larynx  is  shown  by  the  absence  of  huskiness  or  hoarseness  of  the  voice. 
Febrile  disturbance,  except  sometimes  in  children,  is  slight.  The  extent  and 
intensity  of  the  inflammation  are  to  be  ascertained  by  inspection  of  the  throat 
The  involvement  of  the  vault  of  the  pharynx,  the  posterior  nares,  and  the 
posterior  surface  of  the  palate  and  the  lower  part  of  the  pharynx  can  be 
ascertained  by  the  use  of  the  laryngoscope  and  of  the  rhinoscope. 

Acute  simple  pharyngitis  sometimes  occurs  as  an  rpidemic  affection,  in 
which  case  the  disease  is  to  be  regarded  as  a  form  of  fever  rather  than  simply 
as  a  local  inflammation.  I  have  analyzed  a  series  of  twenty-three  cases  which 
occurred  during  such  an  opidt-mic  in  the  western  part  of  New  York  State  in 
1857.*  From  this  analysis  the  conclusion  was  reached  that  the  diseAse  was 
an  epidemic  fever  characterized  by  mild  ery thematic  inflammation  of  the 
pharynx  and  fauces  as  the  only  constant  local  complication.  The  febrile 
*  Buffalo  Mtdiml  Journal,  vol.  xii.  p.  718. 


PHARYNGITIS,  327 

movement  was  in  a  marked  degree  out  of  proportion  to  the  local  affection. 
Its  duration  was  from  three  to  five  days.  The  epidemic  prevailed  extensively 
for  about  two  months,  both  sexes  and  different  ages  being  affected  without 
notable  discrimination.  No  proof  of  contagion  existed.  The  affection  was 
not  scarlatina,  but  it  resembled  influenza,  save  that  the  pharyngeal  and  not 
the  bronchial  mucous  membrane  was  the  seat  of  inflammation.  It  is  perhaps 
proper  to  regard  the  epidemic  disease  as  a  form  of  influenza. 

Acute  pharyngitis  is  a  common  complication  in  many  acute  infectious  dis- 
eases, especially  in  the  exanthematous  fevers.  Reference  will  be  made  here- 
after to  ExanthematouM  Pharyn^'tis  in  connection  with  scarlatina,  measles,  and 
smallpox. 

The  pharyngitis  is  designated  as  erysipelatous  when  it  complicates  erysip- 
elas, particularly  facial  erysipelas.  Usually,  the  inflammation  is  of  the  acute 
simple  variety,  but  it  may  be  gangrenous  or  suppurative,  and  in  the  latter 
case  the  prognosis  is  grave.  It  is  claimed  that  erysipelas  may  attack  the 
pharynx  primarily. 

Gan^etioys  Pharyngitis  may  occur  also  in  connection  with  diphtheria,  and 
rarely  as  a  complication  of  scarlet  fever,  smallpox,  typhoid  fever,  or  other 
acute  infectious  disease.  The  symptoms  assume  a  typhoid  character  and  the 
termination  is  usually  fatal. 

Id  Phlegmonous  Pharyngitis  there  is  an  accumulation  of  pus  in  the  sub- 
mucous and  deeper  tissues  of  the  pharynx,  constituting  a  retro-pharyngegl 
abscess.  This  affection  may  occur  traumatically,  as  by  the  penetration  of  a 
sharp  piece  of  bone.  More  frequently  it  is  secondary  to  caries  of  the  cerv- 
ical vertebrae. 

Ps^udo-memhranons  or  Fibrinous  Pharyngitis  constitutes  a  part  of  the 
lesions  in  croup  and  in  diphtheria,  with  which  diseases  it  is  considered. 

Subacute  Simple  Pharyngitis  is  a  very  <?ommon  affection,  and  is  generally 
treated  without  the  advice  of  a  physician.  The  lesions  and  symptoms  are 
similar  to  those  in  acute  simple  pharyngitis,  but  they  are  less  intense. 

Chronic  Pharyngitis  is  an  extremely  common  affection  in  this  country.  It 
is  commonly  known  as  ^^  the  catarrh."  It  may  follow  repeated  attacks  of 
acute  pharyngitis,  but  it  is  generally  a  subacute  affection  at  the  beginning, 
and  is  developed  imperceptibly.  It  is  customary  to  distinguish  two  forms  of 
chronic  pharyngitis — namely,  simple  chronic  pharyngitis,  and  chronic  follicu- 
lar or  granular  pharyngitis.  In  ttimple  chronic  pharyngitis  the  mucous  mem- 
brane is  inflamed  without  especial  involvement  of  the  lymphatic  follicles  of 
the  pharynx.  The  membrane  is  more  or  less  reddened  and  thickened.  Fre- 
quently small,  dilated  veins  can  be  seen  mapping  out  irregularly  the  surface 
of  the  pharynx.  Viscid  mucus  adheres  to  the  surface  of  the  inflamed  mucous 
membrane.  In  follicular  or  granular  pharyngitis  the  follicles  of  the  pharynx 
are  enlarged  in  consequence  of  hyperplasia  of  their  lymphoid  cells.  These 
enlarged  follicles  form  little  nodules  studding  the  surface  of  the  pharynx. 
They  are  surrounded  by  congested  and  inflamed  mucous  membrane.  In  both 
forms  of  pharyngitis — between  which,  in  fact,  no  sharp  line  of  distinction 
can  be  drawn — the  inflammation  may  extend  to  adjacent  mucous  membranes. 
When  the  inflammation  extends  to  the  Eustachian  tubes  or  their  openings, 
deafness  is  produced  in  greater  or  less  degree.  When  chronic  pharynpritis 
has  existed  for  a  long  time,  portions  of  the  mucous  membrane  are  likely  to 
become  atrophied. 

Chronic  pharyngitis  in  some  persons  occasions  but  little  inconvenience.  It 
is  often  found  when  the  patient  makes  no  complaint  of  any  trouble  in  the 
throat.  In  other  cases  it  occasions  more  or  less  annoyance.  An  uncomfort- 
able sensation  is  felt  in  the  throat.  The  presence  of  adhesive  mucus  excites 
efforts  of  hawking  and  coughing.     The  proximity  of  the  inflammation  to  the 
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larynx  may  give  rise  to  a  ilrv,  hacking  cough.     The  voice  bevMiiuv?  ho 
after  coririidt^raMe  use  in  speukiug  or  reudiiig.  and  the  use  of  the  voice  is  f<> 
lowed  by  u  sense  of  fiiligue  in  the  voeul  urganik 

The  affection  is  mneh  mure  fre(|uent  in  men  thnn  in  women.     It  oecvin 
most  frequently  after  puberty  and  in  middle  life*     The  form  «if  the  dLMMj 
which  is  sonietimei*  eulled  cien/^rmtni  sorr.  thrrmt  xa  usually  of  the  foUicttli 
variety.     This  form  of  the  disease  *»ccurs  iu  those  who  are  undrr  the  \ 
9ity  of  using  the  voice  a  great  deal  in  public  speaking,  but  it  iif  probjibM 
in  these  eases  the  excessive  use  uf  the  voice  is  not  the  only  enuse,  for  chvm 
pharyngitis  in  general  (tecurs  most  frequently  in  persons  of  sedentary  haViid 
who  suffer  fn>m  the  wear  and  tear  of  continued  application  without  physic 
and  mental  relaxation.     The  number  of  persons   is  very  large  in  tbi«  eou 
try  who  overtask  the  powers  of  the  systtem  by  steady  labor  in  the  office,  i 
countiug-house,  or  the  workshop,  continued  without  iuiermis^ion  for  tua 
years.     It  is  especially  among  those  who  in  this  way  violate  the  laws 
health  that  chrLoiic  pharyngitis  prevails*     It  seldom  occura  amung  thf  »o 
bibonng-elasses,  and  it  is  much  more  freijuent  in  eitiet*  than  iu  the  e< 
< pruning  in  persons  of  sedenUiry  habits^  it  is  usually  accompanied  by  sy 
toms  diMuiting  impairment  of  the  gcueml  health.     The  patients  eomplawij 
debility  and  a  want  of  their  uecuKtomed  energy  ;  they  are  generally  dej 
in  spirits  ,  and  they  often  fancy  the  existence  of  some  serious  disease,* 
ei^illy  puhuotuiry  enns*uuiptii>n.     Dyspeptic  ailments  fre<|uently  coexist. 

The  diagnosis  nf  chronic  pharyngitis  is  readily  established  by  inspect^ 
of  the  throat.  The  use  of  the  pharyngeal  mirror  is  of  service  in  detennq 
ing  the  extent  of  the  lesion. 

The  prognosi.^  of  chronic  pharyngitis  is  favorable  so  far  ns  life  U 
cerned^  but  it  is  not  favorable  as  regards  the  return  of  the  mucoqs  membrn 
to  its  healthy  state.  The  tendency  of  the  disease  is  to  long  continuanc 
There  is  no  tendency  of  chronic  pharyngitis  to  eventuate  in  laryn^  ' 
bronchitis^  nor  i.s  there  any  tendency  to  the  development  i»f   tuber 

The  annoyance  from  chronic  pharyngitis  is  oftcu  much  enhanced  by  patw 
concentrating  their  attention  upon  it,     They  sometimes  fall  into  the  habit  i 
constant  hemming  or  *^  clearing  the  throat/'  whleh  is  not  only  fatiguing 
themselves,  but  extremely  disagreeable  to  others. 

Tithe rt'tthfua   Phnr^wjitU  is  characterized  by  the  growth  <»f  tubercles 
the  formation  of  tuberculuus   ulcers  in  the  pharnygeHl   tnucous  membratj 
Although  simple  pharnygitis  is  not  uncommon  in  chronic  pulmimary  tul 
culosis,  a  genuine  tuberculous  pharyngitis  is  infreipient.     Sometimes  tub 
clew  can  lie  seen  during  life  in  the  fltior  or  sides  or  neighborhood  of  the  uleen 
but  at  other  times  there  is  nothing  distinctive  in  the  gross  appenranee  of 
ulcers,  althcmgh  microscopically  their  tuberculous  nature  is  evident.     Tul 
culous   ulcers  form   most  frccjucntly  at  the  sides  of  the  larynx  and  on 
palatine  folds  ;  and   from   these  siLuatiorrs  they  may  extend  to  the  soft  paU 
and  to  the  posterior  wall  of  the  pharynx.     Portions  of  the  mueoiis  mc^ 
briiUe,  partieiilarly  that  of  the  uvula,  often  become  irregularly  thickeniMi  %i 
of  It  grayish  color.     In  tuberculous  pharyngitis  there  is  u.sually  marked  p* 
upon  deglutition.     The  lymphatic  glands  of  the  neck  are   usually  swoUo 

The  diagnosis  is  to  be  based  upon  the  recognition  of  ttiberculous  dige« 
elsewhere,  particularly  in  the  lungs,  and  by  the  iletection  of  tubercle  bacil 
in  the  secretion  from  the  ulcers. 

Tuberculous  pharyngitis  sometimes  runs  an  acute  course^  and  at  othfl 
titties  it  is  chronic. 

Sifphilitw  Phnrffi^^itit  may  occur  during  any  stage  of  syphilis,  e^^^' 
genital  or  acquired.     The  manifestations  of  syphilis  begin  more  ' 
upon  the  tonsils  and  palate  than  upon  the  pharynx.     Initial  sy|>hiiHie 
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have  been  seen  upon  the  tonsils,  the  palate,  the  pharynx,  and  the  epiglottis. 
An  erythematic  inflammation  of  the  tonsils  and  palate,  extending,  to  the  phar- 
ynx, is  among  the  earliest  and  most  frequent  manifestations  of  secondary 
syphilis.  The  inflamed  regions  are  usually  symmetrically  situated.  Mucous 
patches  are  common.  These  are  due  to  thickening  and  opacity  of  patches 
of  epithelium,  together  with  infiltration  of  the  subjacent  tissue  with  lymphoid 
cells.  A  secretion,  sometimes  purulent,  takes  place  from  these  patches.  The 
mucous  patches  are  usually  of  short  duration,  especially  under  appropriate 
treatment.  Syphilitic  ulcers  may  form  in  the  secondary,  but  they  are  most 
conmion  in  the  tertiary,  stage  of  syphilis.  Tertiary  ulcers  may  be  due  to 
the  softening  and  destruction  of  gummata,  or  they  may  result  from  suppu- 
ration. Syphilitic  ulcers  occur  most  frequently  on  the  soft  palate  and  palatine 
folds,  but  they  may  extend  to  the  pharynx. or  may  involve  the  latter  primarily. 
These  ulcers  are  irregular  in  shape,  with  undermined  edges  and  surrounded 
by  a  lone  of  congestion.  A  sequel  of  syphilitic  ulceration  is  the  formation 
of  cicatrices,  the  recognition  of  which  may  aid  in  the  diagnosis  of  pre-exist- 
ing syphilis.  In  rare  instances  these  cicatrices  by  their  extent  and  contrac- 
tion occasion  serious  distortions  and  stenoses  of  the  pharynx. 

The  symptoms  of  syphilitic  pharyngitis  do  not  differ  materially  from  those 
.  of  simple  and  ulcerative  pharyngitis  due  to  other  causes,  except  that  pain  is 
rarely  a  marked  symptom,  and  frequently  there  is  little  or  no  increased  sen- 
sibility of  the  throat. 

The  diagnosis  is  made  by  means  of  a  syphilitic  history,  by  the  appearances 
of  the  inflammation  and  ulceration  already  described,  and  especially  by  the 
readiness  with  which  the  lesions  usually  respond  to  antisyphilitic  treatment. 

The  prognosis  is  good.  Destructive  ulcerations  with  extensive  involvement 
of  the  bones  are  much  less  frequent  now  than  in  former  times. 

Thrush^  a  disease  belonging  more  appropriately  to  the  affections  of  the 
mouth,  will  receive  only  brief  consideration  here.  Thrush  is  characterized 
anatomically  by  the  appearance  of  white  or  brownish-white,  curdy  patches 
upon  the  affected  mucous  membrane.  These  patches  are  composed  essen- 
tially of  the  mycelium  and  spores  of  a  fungus  which  is  usually  called  Qui- 
ium  albicans,  but  the  exact  systematic  classification  of  the  fungus  has  not 
been  determined.  The  mucous  membrane  beneath  these  parasitic  patches  is 
usually  congested,  but  not  ulcerated. 

Thrush  is  observed  most  frequently  in  the  mouth  and  on  the  palate,  but 
it  may  involve  the  pharynx,  and  it  is  not  infrequent  in  the  oesophagus.  It 
has  even  been  seen  in  the  stomach. 

Thrush  is  a  symptomatic  affection.  It  occurs  most  commonly  in  nursing 
infants,  especially  in  those  fed  by  bottle  in  hospitals  and  asylums  where  suf- 
ficient attention  is  not  given  to  cleanliness  of  the  mouth  and  of  the  nursing- 
bottle.  Thrush,  may,  however,  occur  in  adults,  and  is  then  observed  in  con- 
ditions of  great  prostration  of  the  vital  forces,  as  in  old  people,  and  toward 
the  termination  of  such  exhausting  diseases  as  carcinoma,  tuberculosis,  dia- 
betes, dysentery,  and  typhoid  fever. 

As  regards  the  treatment  of  thrush,  the  borate  of  sodium  is  an  efficient 
remedy.  This  remedy  is  best  applied  dissolved  in  glycerin.  Applications  by 
means  of  a  camel's-hair  pencil  brush  may  be  made  three  or  four  times  daily. 
In  addition  to  these  applications  the  indications  for  treatment  are  to  be  derivod 
from  the  pathological  conditions  with  which  this  local  affection  is  associated. 
Acute  simple  pharyngitis,  occurring  as  a  sporadic  disease  or  as  the  anatom- 
ical characteristic  of  an  epidemic  fever,  is  usually  a  mild  affection,  having  no 
tendency  to  end  fatally.  (Edema  of  the  jilottis  is  an  accident  which  may 
occur,  but  it  is  extremely  infrequent.  I  have  met  with  one  example  of  its 
occurrence  in  a  case  of  sporadic  pharyngitis.     The  therapeutical  measures 
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indicated  are  mild  purgatives,  followed  by  anodyne  remedies,  qainine,  and  the 
chlorate  of  potassa.  Gargles  of  the  chlorate  or  the  nitrate  of  potassa  are 
usually  prescribed,  but  the  liquid  can  in  this  way  be  brought  into  contact  with 
the  inflamed  membrane  to  only  a  limited  extent.  A  mucilaginous  liquid  or 
glycerin  taken  in  small  quantity  and  swallowed  will  allay  the  dryness  and 
irritation  of  the  throat.  Small  pieces  of  gum  allowed  to  dissolve  in  the 
mouth  have  the  same  effect.  The  chlorate  of  potassa,  taken  in  the  form  of 
troches,  is  more  efficient  than  in  solution  and  used  as  a  gargle.  Caustic  or 
stimulating  applications  to  the  inflamed  membrane  are  not  called  for.  A 
sinapism  externally,  liniments  containing  chloroform,  aconite,  and  laudanan, 
and  the  water-dressing  give  relief. 

The  treatment  of  chronic  pharyngitis,  to  be  effective,  must  have  reference  to 
the  system.  Topical  applications  alone  are  rarely  efficacious.  A  fair  trial  of 
them,  however,  should  be  made.  The  nitrate  of  silver  in  strong  solution  (20  or 
30  grs.  to  the  ounce)  in  some  cases,  especially  those  of  the  granular  variety,  ii 
highly  useful.  [In  this  variety  the  best  results  are  obtained  by  sepazate 
cauterization  of  each  granule  or  follicle.  For  this  purpose  nitrate  of  silver, 
chromic  acid,  sulphate  of  copper,  or,  best  of  all,  the  galvano-cantery,  may  be 
employed.  The  application  of  the  latter  is  attended  with  little  or  no  pain, 
but  the  inflammation  which  it  excites  is  more  destructive  to  the  granulations 
than  that  caused  by  chemical  substances.  After  using  the  cautery  the 
patient  should  be  directed  to  suck  pieces  of  ice  in  order  to  keep  the  inflam- 
matory reaction  within  moderate  bounds.  The  galvano-cautery  is  also  most 
eflective  in  reducing  the  bulk  of  hypertrophied  tonsils.  For  this  purpose 
the  application  is  a  momentary  one,  and  should  not  be  repeated  more  than 
once  a  week. — H.]  Local  applications  are  made  by  means  of  a  probang,  mop, 
or  large  camcl's-hair  pencil  brush.  A  solution  of  tannin  is  oft«n  of  eerviee. 
The  chloride,  iodide,  or  sulphite  of  zinc  and  iodoform  are  recommended. 
Inhalations  are  not  appropriate;  they  carry  the  medicated  application  too 
far.  On  the  other  hand,  gargles  are  of  little  use ;  they  do  not  carry  the 
application  far  enough.  Projecting  a  spray  of  medicated  solution  into 
the  throat  is  an  efficient  mode.  Applications  to  the  posterior  nares  may 
be  made  by  means  of  the  nasal  douche ;  if  made  by  injecting  from  the 
fauces,  there  is  danger  of  the  fluid  passing  into  the  Eustachian  tubes 
and  causing  otitis  media.  The  constitutional  remedies  which  exert  a 
curative  influence  in  certain  cases  are  the  iodide  of  potassium,  the 
bromides,  the  chlorate  of  potassa,  and  the  hydrochlorate  of  ammonia. 
Alteration  of  the  habits  of  life  is  first  in  importance.  Relaxation,  recreation, 
and  out-of-door  life  arc  far  more  efficacious  than  medicines,  and  the  latter  are 
of  little  use  without  the  former.  When  circumstances  permit,  relinquish- 
ment of  business  for  a  time  for  travel  or  rural  occupations  is  of  signal  ben- 
efit. Tonic  remedies  may  often  be  advantageously  conjoined  with  proper 
hygienic  management.  Tonics,  to  be  efficacious,  should  be  continued  for  a 
long  period,  and  the  form  of  tonic  changed  from  time  to  time.  The  diet 
should  be  nutriti(jus.  The  object  of  treatment,  in  short,  is  to  restore  the 
general  health. 

For  syphilitic  pharyngitis  local  and  general  antisyphilitic  measures  of  treat- 
ment are  indicated.  (For  these  the  reader  is  referred  to  works  which  treat  of 
syphilis.) 

Diseases  of  the  (Esophagus. 

Inflammation  of  the  (esophagus  Oesophagitis),  acute,  subacute,  or  cbronic. 
is  extremely  rare.  As  an  idiopathic,  non-traumatic  affection  it  may  be  said 
almost  never  to  occur.     It  may  be  produced  by  the   ingestion  of  corrosive 
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poisons,  by  the  irritation  of  foreign  bodies,  and  by  an  extension  of  inflamma- 
tion from  adjacent  parts.  In  some  parts  of  this  country,  especially  in  the 
gonthern  States,  inflammation  and  stricture  are  fre(}uently  caused  by  drink- 
ing accidentally  a  caastic  preparation  used  for  washing  and  scouring  purposes 
known  as  "  concentn^t^d  lye."^  In  cases  of  diphtheria  the  diphtheritic  afl^ec- 
tion  sometimes  extends  into  the  oesophagus,  and  ribbon-like  pseudo-mem- 
hnnts  may  be  expelled.  The  eruption  of  smallpox  occasionally  occurs  in 
this  sitnatioo. 

The  diagnostic  symptoms  of  inflammation  are  pain  and  soreness  localized 
Id  this  situation,  and  especially  manifest  in  acts  of  deglutition.  The  passage 
of  an  oesophageal  sound  occasions  pain,  and  on  its  withdrawal  mucus  or  pus 
Bu J  be  adherent  to  it.  The  latter  are  evidence  of  oesophagitis  only  when 
earcinoma  of  the  cardiac  orifice  of  the  stomach  is  excluded  by  the  absence 
df  obstruction. 

The  rational  indications  for  treatment  are  the  nourishment  of  the  patient 
by  a  bland  liquid  diet,  of  which  milk  should  be  the  basis,  and,  if  this  occasion 
puD,  rectal  alimentation  may  be  substituted  therefor. 

Stenosis,  caused  by  morbid  growths,  cicatrized  ulcers,  etc.,  is  ascertained 
by  exploration  with  the  sound,  in  conjunction  with  the  evidence  of  obstruction 
to  the  ingestion  of  food.  Primary  carcinoma  occurs  in  the  oesophagus.  The 
consideration  of  these  affections  belongs  to  surgery.  In  this  category  belong 
Mgn  bodies,  the  presence  of  vegetable  and  animal  parasites,  dilatations,  and 
iiTertieula.     Rupture  of  the  oesophagus  is  an  occasional  accident.' 

Obstruction  may  depend  on  compression  by  an  aneurism  or  a  tumor  of 
fome  kind.  The  obstructing  cause  in  these  cases  is  generally  apparent.  The 
fact  of  obstruction  in  a  person  over  forty  years  of  age  should  always  suggest 
exploration  for  the  signs  of  an  aneurismal  tumor.  Rupture  of  aneurisms 
aometimes  takes  place  into  the  oesophagus.  Ulcers  having  the  characteristics 
of  gastric  ulcer  may  occur  in  the  lower  end  of  the  oesophagus.* 

Perforation  from  the  presence  of  a  foreign  body  may  establish  a  communi- 
cmtion  with  the  pericardial  or  the  pleural  cavity,  and  it  may  cause  subcuta- 
neous emphysema  of  the  neck  and  the  escape  of  swallowed  fluids  into  the 
Areolar  tissue.  Cases  have  been  reported  of  softening  and  perforation  of 
the  lower  portion  of  the  oesophagus  by  the  gastric  juice. 

Paralysis  of  the  muscular  coat,  in  connection  with  that  of  the  pharyngeal 
nuscles,  may  occur  after  diphtheria,  in  connection  with  bulbar  paralysis,  and 
in  some  cases  of  general  paralysis  and  of  cerebro-spinal  multiple  sclerosis. 
Spa^m  of  the  oesophagus  (oesophagi. smus)  of  transient  duration  is  one  of 
:lie  hysterical  manifestations.  Irrespective  of  that  connection  it  may  cause 
ihetmction  for  hours  and  days.  In  a  case  reported  by  Dr.  J.  J.  Henna,  which 
[  saw  in  consultation,  complete  obstruction  from  spasm  had  existed  for  eight 
UtSj  and  was  instantly  and  permanently  removed  by  a  single  introduction  of 
t  «ound.^ 

(For  a  full  account  of  the  diseases  of  the  oesophagus  the  reader  is  referred 
o  Cohen's  treatise  on  the  Diseases  of  the  Throaty  and  to  his  articles  in  Pep-, 
ler's  Sy9fem  of  Mediciiie^  by  American  Authors,  vol.  ii.) 

*  Vide  article  by  Henry  F.  Campbell,  M.  D.,  in  Trans,  American  Surgical  Society,  vol. 
,1883. 

*  Vide  cause  reported  by  Prof.  Fitz,  Am.  Joum.  of  Med.  Sciences,  Jan.,  1877. 

'  Vide  Qaincke,  "  Ulcus  (Esophagi  ex  Digestione,"  Deutsches  ArchivfUr  klinische  Medi- 
•.  1879,  Bd.  24,  S.  72. 

*  Vide  JNVtr  York  Hospital  Gazette,  Oct.  18,  1879. 
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Parotiditis— Mumps. 

The  affection  commonly  known  as  mumps  may  be  appropriately  noticed  in 
this  connection  as  seated  in  an  organ  accessory  to  the  buccal  cavity.    The 
disease  is  infectious  and  contagious.     It  therefore  involves  a  special  cause 
which,  reasoning  from  analogy,  is  a  parasitic  organism.    The  existence  of  this 
cojifatj^imn  vivu7u  has  not  as  yet  been  demonstrated.     Mumps  often  prevail  as 
an  epidemic.     The  most  marked  local  affection  in  this  di.sease  is  inflammatory 
swelling  of  the  parotid  gland  and  surrounding  connective  tissue.     As  the  dis- 
ease rarely  terminates  fatally,  little  is  positively  known   of  the  anatomical 
changes  in  the  gland.     The  interstitial  tissue  of  the  gland  is  believed  to  be 
infiltrated  with  serum  and  to  contain  a  few  emigrant  white  blood-corpuscles. 
The  epithelium  of  the  acini  and  ducts  of  the  gland  may  be  supposed  to  swell 
up  and  undergo  parenchymatous  degeneration.     An  inflammatory  o^ema  of 
the  connective  tissue  about  the  gland  exists  in  most  cases.     More  serious 
structural  changes  than  those  described  are  not  supposed  to  exist,  as  the 
restitution  of  the  gland  and  of  the  surrounding  tissues  to  their  normal  condi- 
tion occurs  with  such  ease  and  rapidity.    Virchow  teaches  that  the  inflamma- 
tion has  its  point  of  departure  in  the  ducts,  and  is  propagated  from  simple 
inflammation   of   the  buccal  mucous  membrane  (stomatitis).    According  to 
this  view,  the  infectious  agent  gains  access  to  the  gland  from  the  mouth  by 
Steno's  duct.     A  similar  coincident  inflammation  of  the  submaxillary  and 
sublingual  glands  is  not  infrequent.     Cases  have  been  described  in  which 
these  glands  were  involved  and  the  parotid  escaped.     Erythematous  inflam- 
mation of  the  mouth  and  pharynx  is  frequently  present  in  cases  of  epidemic 
parotiditis. 

The  period  of  incubation  varies  from  ten  to  eighteen  days.  The  disease  is 
frequently  ushered  in  by  a  slight  chill  or  by  chilly  sensations,  and  in  its  prog- 
ress it  may  be  accompanied  with  moderate  febrile  movement,  diminished  appe- 
tite, pain  in  the  head,  and  general  malaise.  A  certain  degree  of  febrile  dis- 
turbance usually  precedes  for  a  short  time  the  enlargement  of  the  parotid 
gland,  and  generally  subsides  before  the  swelling  fully  disappears.  The  swell- 
ing usually  begins  in  one  gland,  but  with  few  exceptions  both  glands  become 
involved,  although  the  one  first  affected  suffers  more.  The  amount  of  swell- 
ing in  the  site  of  the  parotid  gland  varies  in  diflferent  cases.  If  considerable 
or  great,  it  causes  a  notable  change  in  the  physiognomy.  The  skin  gener- 
ally is  not  discolored,  but  there  may  be  an  inflammatory  blush.  The  mucous 
menibranos  of  the  mouth,  pharynx,  and  conjunctiva  are  often  moderately 
inflamed.  Psiin  upon  moving  the  jaws  and  difhculty  in  swallowing  are  experi- 
enced. The  disease  continues  for  from  four  or  five  days  to  two  weeks.  The 
swelling,  pain,  and  soreness  gradually  subside  and  disappear.  The  inflamma- 
tion has  no  tendency  to  supj)uration  or  to  continue  in  a  chronic  form.  An 
abundant  perspiration  sometimes  takes  place  at  the  time  of  convalescence. 

In  males,  after  the  age  of  puberty,  one,  rarely  both,  of  the  testicles  may 
become  inflamed.  This  orchitis  is  usually  called  metastatic.  When  it 
appears  the  swelling  in  the  parotid  sometimes  subsides.  This  so-called 
metastatic  orchitis  is  not  very  fre(|uent.  It  seems  to  be  more  frequent  in 
some  ejncleniics  than  in  otluTs.  Most  of  the  statistics  bearing  on  its  fre- 
quency have  been  derived  from  military  practice.  The  largest  compilation 
from  this  source  has  boon  niado  l>y  (Jranicr.^     In  495  cases  of  parotiditis 

^  Lyon  mci}.,  No.  26,  1879. 

In  r.averan's  oolloction  of  432  cases  in  sol*!!^^.  orcJiitis  occurred  150  times.  In  32 
caNe>  ot'  nrcliitis  ol>sorved  l>y  Laiirons  unit  of  lix  of  ]>aroti(Utis),  one  testicle  alone  was 
aticitcil  in  20  cases,  and  IkuIi  testicles  in'O  ca^es.  In  10  of  these  cases  Laurens  observed 
distinct  atro[)liy  within  two  months. 
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i^oldiers,  orchitis  occurred  in  115;  that  is,  in  24  per  cent,  of  the  cases, 
rophy  of  the  affected  testicle  often  follows  this  inflammation.  According 
Granier,  atrophy  occurs  in  44  per  cent,  of  the  cases  of  orchitis,  and  in  lOi 
r  cent,  of  the  cases  of  parotiditis.  The  shorter  the  duration  of  the  orchi- 
thc  less  probability  is  there  of  atrophy  of  the  testicle.  In  females  a 
pilar  inflammatory  swelling  of  the  mammary  gland  and  of  the  ovary  has 
eo  observed  as  an  exceptional  occurrence.  When  parts  other  than  the 
^rotid  are  involved,  this  is  not,  strictly  speaking,  from  a  metastasis,  but 
om  the  operation  of  the  same  internal  morbid  condition  which  occasions 
le  inflammation  of  the  parotid. 

In  very  rare  instances  epidemic  parotiditis  is  of  an  unusually  severe  cha- 
ict^r.  The  fever  and  constitutional  disturbance  may  be  exceptionally  higK 
iaDiacal  delirium  and  other  severe  cerebral  symptoms  have  been  observed. 
X\i%  patient  has  been  known  to  sink  into  a  typhoid  state.  Convulsions  some- 
times occur  in  children  ;  but  facial  spasm  is  less  infrequent.  The  gland  has 
beeD  known  to  suppurate  in  this  disease.  These  occurrences,  however,  are  so 
rare  as  to  be  regarded  more  as  curiosities  than  of  practical  importance. 

The  communicability  of  this  disease  is  generally  admitted,  but  it  has  been 
denied  by  some  writers  of  high  authority  ;  for  example,  by  Valleix.  Persons 
between  twenty  and  thirty  years  of  age  are  most  susceptible  to  the  con- 
togiam,  but  it  occurs  not  infrequently  under  puberty.  Males  are  more  sus- 
ceptible than  females.  It  is  one  of  the  diseases  which  afi'ect  the  same  person 
but  oDce. 

The  prognosis  is  generally  favorable,  the  complications  and  accidents  which 
hiYe  been  mentioned  being  exceptional.  Except  that  it  occasions  considerable 
dijcomfort,  the  disease  in  most  cases  is  trivial.  In  the  way  of  treatment  it 
diimsonly  soothing  embrocations  and  the  application  of  flannel,  cotton  bat- 
tlDg.  or  wool  to  the  neck,  with  some  anodyne  remedy  if  the  pain  be  con- 
sidenble.  Bloodletting,  purgation,  or  other  of  the  so-called  antiphlogistic 
■euares  are  not  indicated.  [The  infusion  of  jaborandi  is  recommended  on 
the  groand  that  it  is  excreted  by  the  salivary  glands,  the  function  of  which 
it  increases,  and  so  hastens  the  elimination  of  the  micro-organisms  which  are 
belicTed  to  be  the  cause  of  the  disease. — H.l  The  popular  apprehension  of 
dinger  from  "  taking  cold  "  in  this  disease  is  based  on  the  idea  that  if  the 
alledioD  of  the  parotid  be  arrested  a  metastasis  is  likely  to  take  place. 
There  is  little  ground  for  this  idea,  but  a  patient  probably  passes  through 
the  disease  more  comfortably  by  avoiding  exertion  and  exposure. 

Parotiditut  occurs  as  an  occasional  complication  of  typhus  and  typhoid 
ieTer,py8emia,  and  pneumonic  fever.  Under  these  circumstances  it  is  a  widely 
liferent  afiection  from  mumps.  Suppuration  takes  place  in  the  great  majority 
rfciaes,  the  abscesses  evacuating  either  externally  or  into  the  meatus  audi- 
torius.  and  frequently  there  is  considerable  sloughing  of  the  areolar  tissue. 
As  t  complication  of  fever  it  is  attended  with  much  suflcring  and  danger. 

Acote  suppurative  inflammation  of  the  connective  tissue  around  the  sub- 
Buillarj  gland  is  called  by  German  writers  miglua  lAuhvici.  There  is  pres- 
et b  the  suprahyoid  region  difl*use  cellulitis,  combined  often  with  gangrene 
Slid  sloughing  of  the  tissues.  The  inflammation  may  extend  to  surrounding 
parts.  The  affection  is  a  grave  one.  The  most  favorable  termination  is  in 
•hicesg.  Death  occurs  from  oedema  glottidis,  secondary  pneumonia,  or  sep- 
bccmia.    The  treatment  is  mainly  surgical. 
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CHAPTEK    II. 

INFLAMMATORY  DISEASES  OF  THE  STOMACH  AND  OP  THB 

DUODENUM. 

Acate  Gastritis.— Subacute  Gastritis.— Chronic  Gastritis.— Phlegmonous  Gastritis.— 
Chronic  Interstitial  Gastritis. — Cxastro-duodeuitis. — Ehiodenltis. 

Acute  Gkustritis. 

THE  term  acute  has  been  applied  to  inflammation  of  the  stomach  by  differ^ 
ent  authors  with  a  widely  difl^erent  scope  of  signification.  In  the  cases 
of  gastritis  to  which  heretofore,  by  many  authors,  the  term  acute  has  been 
restricted,  the  disease  is  attended  with  extreme  danger  to  life,  ending  fatallj 
as  a  rule.  In  these  cases  almost  invariably  the  disease  is  caused  by  tozieid 
agents — namely,  the  corrosive  or  acrid  poisons.  Acute  gastritis  was  con- 
sidered as  thus  restricted  in  the  previous  editions  of  this  work.  On  the 
other  hand,  some  authors  include  under  the  name  acute  gastritis  or  acute 
gastric  catarrh  gastric  inflammation  of  every  grade  of  intensity,  and  also  cer- 
tain aflfections  generally  regarded  as  functional.  It  is  in  accordance  with  the 
application  of  the  term  acute  to  other  diseases  to  extend  its  scope,  as  applied 
to  gastritis,  so  as  to  embrace  all  cases  in  which  the  inflammation  has  con- 
siderable severity,  obliging  patient^s  generally  to  keep  the  bed.  Acute  gas- 
tritis will  be  considered  in  this  sense  in  the  present  edition  of  this  work. 
Cases  in  which  the  intensity  of  the  inflammation  is  not  sufficient  to  entitle  it 
to  be  called  an  acute  disease  will  be  included  under  the  heading  Subacute 
Gastritis.  Cases  of  chronic  gastritis  are  those  in  which  subacute  inflamma- 
tion is  more  or  less  persistent. 

Adopting  the  more  comprehensive  scope  of  the  term  acute  gastritis,  the 
disease,  exclusive  of  toxical  cases,  is  not  of  very  frequent  occurrence — a  fact 
which  would  not  a  priori  be  supposed,  considering  the  quantity  of  ingesta 
received  into  the  stomach  daily,  the  various  stimulating  and  irritating  sub- 
stances which  often  enter  into  these,  the  great  functional  activity  of  the 
organ,  the  amount  of  blood  which  it  claims  during  digestion,  and  the  ex- 
tensive glandular  apparatus  which  it  contains. 

Anatomical  Characters. — More  knowledge  and  caution  are  requisite  in 
determining  the  existence  of  inflammation  of  the  stomach  than  of  any  other 
organ.  The  stomach  often  presents  after  death  various  appearances  simulat- 
ing disease,  but  which  are  independent  of  any  morbid  process.  These  decep- 
tive appearances  are  dependent  chiefly  upon  two  factors — namely,  the  vary- 
ing amount  of  blood  in  the  organ  within  physiological  limits,  and  the  rapid 
post-mortem  softening  of  the  mucous  membrane  in  consequence  chiefly  of 
self-digestion.  These  changes,  which  are  most  intense  in  the  fundus  of  the 
stomach,  will  be  mentioned  sub.soqueutly  under  the  head  of  Softening  of  the 
Stomach. 

It  is  very  difficult  to  discriminate  the  milder  grades  of  gastric  inflam- 
mation from  post-mortem  changes.  Flence,  the  ob.servations  of  Beaumont 
upon  Alexis  St.  Martin,  who  had  a  fistulous  opening  into  his  stomach,  are 
of  special  value,  and  are  usually  cited  as  descriptive  of  the  mild  forms  of 
acute  inflammation  of  the  stomach.  These  morbid  appearances  were  noticed 
after  indiscretion  in  eating  or  follow  in  «r  the  abuse  of  ardent  spirits,  and  were 
accompanied  with  corresponding  local  and  constitutional  symptoms.  They 
rapidly  disappeared  under  proper  medication  and  attention  to  diet.     Beau- 
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^ont  noticed  during  these  attacks  of  mild  gastric  inflammation  a  livid,  ery- 
^ematous  redness  distributed  in  irregular,  8mall  patches.      Sometimes  the 
^QCOQs  membrane  was  pale.    Ecchymoses  and  oozing  of  grumous  blood  from 
^^n  red  spots  of  the  gastric  mucous  membrane  were  also  observed.     The 
secretion  of  gastric  juice  was  deficient,  and  was  replaced  by  a  considerable 
quaoiity  of  ropy,  alkaline  mucus  which  became  yellowish  or  muco-purulent 
vbea  the  inflammation  was  unusually  severe.     Slightly  elevated  discolored 
^ts  resembling  deposits  of  false  membrane  and  called  aphthous  by  Beau- 
mont, were  also  described. 

In  cases  of  more  severe  gastritis  the  mucous  membrane  usually  presents 
irregalarly  scattered  spots  of  congestion.  Occasionally  the  redness  is  more 
diffttsed,  and  it  may  happen  that  the  inner  surface  of  the  stomach  presents 
t  pale  rather  than  a  congested  appearance.  Ecchymoses,  especially  upon  the 
nunmiti  of  the  gastric  rugae,  may  be  present  in  large  number.  The  mucous 
Bembrane  is  thickened,  softened,  and  more  opaque  than  normal.  Its  surface 
b  coated  with  a  thick  layer  of  tenacious  mucus  or  muco-pus.  The  swell- 
ing may  extend  to  the  submucous  tissue.  The  changes  are  most  marked 
asoallj  in  the  pyloric  portion  of  the  stomach,  and  are  more  distinctive  of 
ioJUmmation  when  in  this  situation  than  when  in  the  fundus.  Hemorrhagic 
erwions,  which  consist  of  round  or  oval  superficial  abrasions  of  the  mucous 
Bembrane  upon  a  hemorrhagic  base,  are  not  infrecjuent.^  Upon  microscopical 
tiamination  hyperacmia  of  the  capillaries  of  the  mucous  membrane,  partic- 
ilarly  of  those  about  the  summits  of  the  gastric  tubules,  and  extravasations 
of  Wood,  are  detected.  The  intertubular  tissue  is  thickened  by  the  presence 
«f  ttrom  and  of  extra vasated  red  and  white  corpuscles.  The  accumulation 
of  white  corpuscles  or  pus-cells  is  most  evident  about  the  muscularis  mucosa;. 
Tbj  may  also  be  present  in  the  submucous  tissue.  The  epithelial  cells  of  the 
IMtric  tubules  may  either  remain  unchanged  or  they  may  undergo  cloudy 
swelling;  that  is,  become  enlarged  by  the  accumulation  of  albuminous  gran- 
iks.  In  some  cases  this  may  be  followed  by  fatty  degeneration.  Somc- 
hta  the  tubules  appear  to  be  filled  with  a  granular  matter  containing 
ndei,  but  without  distinct  cell-boundaries.  This  parenchymatous  degenera- 
tioD  in  the  glands  of  the  stomach  often  occurs  in  fevers,  particularly  in  infec- 
tioag  diseases,  and  sometimes  in  phosphorus-poisoning,  without  evidence  of 
inlammation,  but  with  symptoms  of  disturbed  digestion  during  life.*  The 
ejlindrical  epithelial  cells  lining  the  inner  surface  of  the  stomach  and  the 
■oaths  of  the  gastric  tubules  become  swollen  with  a  secretion  of  mucus  which 
tseapes  from  their  free  ends.  These  cells  are  found  in  the  mucus  coating  the 
■aeons  membrane,  but  to  what  extent  they  des(juamate  during  life  is  a  mat- 
lirof  uncertainty.  The  solitary  follicles  of  the  stomach  (or  lenticular  glands,  as 
ikey  are  also  called),  when  present,  are  often  swollen.  They  sometimes  seem 
tobemcreased  in  number  in  inflammatory  conditions  of  the  stomach.  Wilson 
Fox  describes  the  development  of  follicular  ulcers  from  these  structures. 
It  b  not  intended  to  describe  here  the  manifold  morbid  appearances  belong- 

'Brinton  describes  a  special  and  severe  form  of  gastritis  characterized  by  the  jirea- 
•Kof  a  large  number  of  hemorrhagic  enwions.  The  contents  of  the  stomach  are  8taine<l 
nh  blood.  He  calls  the  affection  hemorrhagic  erosion  of  the  stomach  or  ulcerative 
gMOitis.  Hemorrhagic  erosions,  however,  are  frequently  found  in  the  stomach  under 
apMTarietv  of  conditions,  and  it  is  not  probable  that  thev  (Ktssess  much  pathological 
■^lificance.  ' 
*Yircbow,  in  conformity  with  his  views  of  inflammation,  describe:^  this  parenchy- 
msdiange  as  inflammatory,  and  designates  the  prtn^'ss  in  this  situation  as  glandular 
^  or  ^rtstradenitis ;  but  Torn il  and  Ranvier  justly  remark  that  the  inflammatory 
ofthk  lesion  is  very  doubtful.  Ebstein  finds,  in  cases  of  poisoning  by  [»hosphorus 
^v  bj  ikohol,  the  parenchymatous  degeneration  most  marked  in  the  chief,  or  adelo- 
*      cells  of  the  gastric  tubules  (  Virchoufs  Archiv,  1872,  Bd.  55,  S.  469). 
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ing  to  toxic  gastritis ;  that  is,  gastritis  produced  by  swallowing  irritant  pob- 
ons.  These  are  in  some  cases  characteristic  of  the  action  of  special  poi«»ns, 
and  are  described  in  works  on  special  pathological  anatomy  and  on  forcDsic 
medicine.  The  corrosive  poisons,  such  as  strong  mineral  acids  and  alkalies, 
cause  necrosis  and  sloughing  of  the  mucous  membrane  to  a  greater  or  leas 
extent,  and  may  produce  such  destruction  of  the  coats  of  the  stomach  as  to 
lead  to  perforation  of  its  wall  during  life,  with  the  escape  of  its  contents  into 
the  peritoneal  cavity.  Some  of  these  poisons  cause  the  formation  of  a  diph- 
theritic exudation  in  the  gastric  mucous  membrane.  They  may  be  accom- 
panied by  characteristic  changes  in  the  color  of  the  mucous  membrane  and  of 
the  contents  of  the  stomach.  When  corrosive  poisons  are  swallowed,  more  or 
less  inflammation,  and  perhaps  sphacelation,  may  be  present  in  the  mouth, 
pharynx,  and  oesophagus,  but  these  signs  are  sometimes  wanting.  The  inflam-  j 
mation  in  cases  of  acute  gastritis  may  extend  into  the  duodenum. 

Clinical  History. — Acut«  gastritis  gives  rise  to  pain  more  or  less  intense, 
referred  to  the  epigastrium,  together  with  a  painful  sense  of  constriction. 
The  pressure  of  the  diaphragm  upon  the  stomach  in  inspiration  sometimes 
increases  the  pain,  so  that  the  breathing  may  be  costal  and  the  number  of 
respirations  per  minute  is  increased.     Nausea  and  vomiting  are  prominent 
symptoms.     In  some  cases  the  stomach  is  intolerant  of  water  or  the  blandest 
liquids,  even  in  very  small  quantities.     The  vomited  matter  is  muco-serouB, 
of  a  greenish  color,  the  presence  of  bile  being  evident  from  the  bitter  taste, 
and  not  infrequently  it  is  sanguinolent.     The  acts  of  vomiting  occasion  suf- 
fering.    The  thirst  is  frequently,  but  not  always,  intense.     The  desire  for 
cold  water  is  sometimes  so  irresistible  that  the  patient  is  not  deterred  from 
drinking  it  by  the  painful  acts  of  vomiting  which  it  provokes.     Tenderness 
on  pressure  over  the  epigastrium  is  often  marked.     The  pulse  is  more  or  less 
frequent  and  small.     The  temperature  of  the  skin  is  moderately,  and  some- 
times considerably,  raised.     The  thermometer,  however,  as  a  rule,  shows  but 
a  moderate  fever-heat,  rarely  exceeding  101°  or  102°  F.    The  bowels  are  con- 
stipated except  in  cases  of  poisoning.     Dysphagia  and  aphonia  are  occasional 
symptoms.    The  tongue  presents  no  special  morbid  appearances.    The  buccal 
fluids  are  diminished  and  frequently  have  an  acid  reaction.     The  patient  suf- 
fers from  cephalalgia.     The  mind  is  depressed  and  the  expression  is  anxious 
and  haggard.     Tf  life  be  not  speedily  destroyed  and  the  disease  run  on  to  a 
fatal  termination,  vomiting  of  black,  grumous,  coffee-ground  matter  may  occur, 
especially  in  cases  of  toxical  gastritis.     Toward  the  close  of  life  the  contents 
of  the  stomach  are  ejected  by  acts  of  regurgitation  rather  than   by  vomiting. 
The  prostration  in  fatal  eases  becomes  extreme.    Hiccough  occurs.    The  pulse 
beeoinea  very  frecpient  and  thready.    Coldness  of  the  surface  is  marked.    The 
mode  of  dying  is  by  asthenia.     If  the  disease  end  in  recovery,  improvement 
in   all  the  synqitonis  takes  place  slowly  ;  convalescence  is  gradual,  and  the 
inflammation  may  persist  in  a  chronic  form.     In  cases  of  gastritis  produced  by 
the  corrosive  poisons,  if  perforation  of  the  stomach  occur,  the  symptoms  of 
peritonitis  are  added.    Jaundice  occurs  in  some  cases,  showing  that  the  inflam- 
mation extends  into  the  duodenum.     The  foregoing  sketch  of  the  symptom- 
atology applies  to  cases  of  marked  severity.      In  less  severe  cases  the  symp- 
toms are  essentially  the  same,  but    with  less  intensity. 

pATHOLcxnrAL  Charactkr. — The  stomach,  aside  from  its  office  as  a 
receptacle  of  the  ingesta,  is  a  glandular  organ,  furnishing  daily  a  large  quan- 
tity of  an  im])ortant  secretion — the  gastric  juice.  Tn  its  reluctance,  so  to 
speak,  to  take  on  acute  inflammation  from  the  internal  and  inappreciable 
causes  which  give  rise  to  the  so-called  spontaneous  inflammations  in  other 
situations,  it  resembles  other  glands,  such  as  the  liver,  pancreas,  and  kidneys. 
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When  acute  inflammation  is  developed  in  this  situation  it  does  not  differ  in 
pathological  character  from  acute  inflammation  seated  elsewhere  in  a  mucous 
structure.  The  gravity  of  the  disease  depends  on  the  physiological  relations 
of  the  stomach.  Acute  gastritis  produced  traumatically ,  hy  the  action  of 
caustic  or  irritant  poisons  is  developed  like  inflammation  from  the  action  of 
the  same  local  causes  in  other  situations. 

Causation. — Exclusive  of  the  acrid  or  corrosive  poisons,  the  most  frequent 
cause  in  this  country  is  spirit-drinking.  I  have  known  the  disease  to  directly 
follow  a  dehauch,  and  to  prove  rapidly  fatal.  A  person  with  chronic  gastritis 
induced  and  kept  up  hy  habitual  spirit-drinking  is  liable  to  the  acute  affection 
afYer  an  unusually  excessive  indulgence.  Exposure. to  cold  may  act  as  an 
auxiliary  cause.  In  a  case  under  my  observation^  the  patient  being  an  habit- 
ual drinker,  the  disease  followed  sleeping  in  a  cold  cellar.  Over-repletion  of 
the  stomach  with  stimulating  and  indigestible  food  may  sometimes  give  rise 
to  acute  gastritis.  This  so-called  crapulous  gastritis  is  generally  subacute. 
It  is  a  traditional  error  to  consider  as  exciting  causes  drinking  cold  water 
when  the  body  is  perspiring,  intense  mental  emotions,  and  contusions  of  the 
abdomen. 

Diagnosis. — The  symptoms  of  acute  gastritis  are  strongly  diagnostic. 
There  is  greater  probability  of  the  disease  being  incorrectly  supposed  to  exist 
than  of  its  being  mistaken,  when  existing,  for  other  diseases.  Vomiting, 
however  frequent  and  persistent,  is  never  alone  sufficient  evidence  of  gastritis. 
I  have  known  a  case  of  chronic  meningitis  with  persistent  vomiting  to  be 
treated  for  acute  gastritis,  the  error  not  being  discovered  prior  to  the  autopsy. 
Peritonitis,  if  accompanied  with  vomiting,  may  assume  an  appearance  of 
gastritis,  but  the  diffusion  of  tenderness  over  the  abdomen,  the  tympanitic 
distension,  and  the  rigidity  of  the  abdominal  muscles  generally  suffice  for 
this  differential  diagnosis.  Gastritis  has  been  mistaken  for  pneumonitis,  but 
physical  exploration  of  the  chest  should  enable  the  physician  to  detect  or 
exclude  the  latter  affection. 

Gastralgia  was  formerly  confounded  with  gastritis.  The  paroxysmal  recur- 
rence of  pain  or  its  occurrence  in  marked  exacerbations,  the  absence  of  febrile 
movement,  of  vomiting,  as  a  rule,  and  of  tenderness  on  pressure,  and  the 
ability  to  take  food,  sometimes  with  relief  of  the  pain,  sufficiently  characterize 
the  affection  as  neuralgic. 

With  a  view  to  appropriate  antidotal  treatment,  and  also  in  a  medico-legal 
point  of  view  in  certain  cases,  it  is  desirable  to  determine  from  the  symptoms 
whether  acute  gastritis  be  attributable  to  poison.  This  is  always  to  be  sus- 
pected in  severe  cases  if  other  causes  be  not  evident.  Burning  in  the  throat 
\s  complained  of  if  a  caustic  or  corrosive  poison  have  been  taken,  and  the 
local  action  of  the  poison  may  be  seen  in  the  mouth  and  fauces.  The  mat- 
ters vomited  are  likely  to  contain  blood.  Diarrhoea  is  likely  to  occur.  If 
caused  by  a  poison  the  disease  is  developed  suddenly,  and  inquiry  is  to  be 
made  to  ascertain  if  the  sudden  development  were  not  immediately  preceded 
by  a  meal  or  the  ingestion  of  something  in  the  way  of  food  or  drink. 

Prognosis. — Cases  of  acute  gastritis,  in  the  restricted  sense  in  which  the 
term  acute  was  formerly  used,  were,  in  the  great  majority  of  cases,  fatal.  In 
the  more  comprehensive  scope  of  the  term  the  disease  ends  in  recovery,  as  a 
rule,  if  toxical  cases  be  excluded.  Death  sometimes  takes  place  within  a  few 
hours,  patients  falling  quickly  into  a  condition  of  colla]>se.  These  cases, 
however,  are  exceptional.  The  mode  of  dying  is  by  slow  asthenia. 
22 
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When  tb**  dirtt^niie  is  diit*  to  die  action  of  a  cr^rrctsivf  jioiston   th©  il»n|ffr 
will  tlL*|n«nd,  otbtT  things  being  cijual,  on  the  lunounl  of  bn'Hl  tnjurv. 

Trkatmknt.^ — The   indications    f«r   bloodletting  are   not   present  in  ihii 
disease.      Bearing  in  uiind  that   the  danger  is  from  at^thenia  and  that  lilfpjs 
sometimes  quickly  destroyed,  the  ubi^traetion  of  hlood  is  not  admiss^ihle,    Tlir 
firiit  and  mo?it  iuijiortant  object  in  the  treatment  i*?  to  secure  for  the  inflttttcd 
organ  absolute  rest.     With  reference  to  this  rd»ject  the  less  of  anything  iutn>- 
diiced  into  the  organ  the  better.     To  allay  intense  thirst  small  pieces  of  i<* 
may  be  swallowed,  or  iced  water  taken  olVen  in  a  very  small  quainity  it  » 
time.     The  physician  should  resig<t  the  temptation  to  try  in    succesfiion  ihf 
ho8t  of  remedies  to  allay  vomiting,  all  of  which  will  be  likely  to  Hg^tate 
this  di.4i resting  symptom.     It  ig  dt^irable  to  administer  opiates  in  ortlcrtn 
quiet  the  stomach  and  render  the  system  more  tolerant  uf  the  diseuM      \ 
»aU  of  morphia  placed  dry  upon  the  tongue  may  be  tried,  and  if  ruiuir.n^ 
be  provoked  by  thii*  motle  of  administration  it  should  be  administered  b 
dcruiically   or  .some  i'orm   of  opiat^j   given    per   enema.      Fomentations  or 
blister  may  be  applied  over  the  epigastrium.     Cathartics  are  inadmi^hibl 
The  bowels  may  be  moved  by  stimulating  enemas.     Mercury^  either  in  )« 
or  small  doses,  is   not   indicated.     The   importunities  of  the    patient   for  »n 
emetic  are  to  be  resisted.     There  may  be  a  feeling  as  if  the  stomach  W( 
distended  or  as  if  there  was  an  accumulation  aggravating  the  distress.     Tl 
feeling  arises  from  the  inflamed  state  of  the  membrane,  as  t^ne.smus  is  iin 
dent  to  inflammation  of  the  rectum,  and  it  may  be  called  gastric  leuesmus. 

Alimentation  is  not  less  important  than  in  other  diseases,  and  in  proporiiim 
ag  the  ?*ynjptonis  denote  danger  in  the  direction  of  asthenia  supporting  meav 
ures  of  treatment  are  itidicated.    The  stomach  will  not  tolerate  alcoholics  and 
food;  moreover,  their  introduction  into  the  stomach  conflicts  with  the  m^^-^t 
important  object  of  treatment — namely,  absolute  rest  of  the  inflamed 
The  recturn  is  to  be  substituted  for  the  stotnach  as  regards  the  recepti 
ingesta.     This   is  a   disease    in    which   rectal    alimentation    is   of   itivaluabii? 
service.     Alimentary  support   may  be  adequately  provided  thereby  during  a 
period  as  long  as  may  be  required  ;   that  is,  until   the  acute  sympti>ms  have 
subsided  and  the  stomach  will  tolerate  bland  nourishment.      Fnjra   three 
four  ounces  of  defibrinated  blood,   Leube's  pancreatic  meat  emulsion  or 
**  meat  solution/"  ur  milk  with  the  addition  of  egg  (the  election  of  any 
these  articles  being  made  after  experimental  trials,  and  perhaps  the  differ( 
articles  employed  in  alternation),  may  be  injected  every  four  or  six   hou 
If  alef»holic  support  be   indicated,  spirit   may  be  added   to   the   rectal  fffoii 
according  t-o  the  urgency  of  the  indication,  or  the  hitter  may   he  adi 
r^*rcd  hyi^oderniically.     The  addition  of  a  little  laudanum  to  encb  inj 
i»  generally  advisable.     Thirst  may  be  relieved  by   the  injection  of  \i4i 
from  time  to  time  and  frequent  sponging  of  the  body.     The  danger  fi 
the  disease  is  much  lessened  and  the  dumtton  shortened  by  pursuing  tl 
course.' 

Milk    with    the  additiuii   td'  lime-water  will   be  likely   at   first    to   be 
borne  by  the  stomach,  given  in  small  quantities  at  short  intervals.     Otl 

*  The  iiancrentfc  meat  emulsion  is  prepared  ns  fnllows  i  Ta  o  uuncMs  of  finelv  arm| 
meat  add  1}  innu.V8  <»riinely  c|top|K*<i  (mncrcjis  :uid  :J  »«:.  '  uat?T*    The  ml 

tore  hIkioM  have  the  cniiMiHieutv  of  thick  '^iorip.      Leiii  u   in  prLquirvil 

mldi-"-    t-.|--i^i.,.; ..I    .-.I,    .,,., 1. ...;.,  ,,    ,,,     ,„.  ,i,i«   of   n   lVj»l    _ 

d i;: '  1 1 , "  vnii  W  I »,  I  ,enl*e,  S>uafm. 

U„u  ,  _  ,     „.         :j     The  U>^^^^^>  nl.n,,l*1  IhI* 

iboroiijErhly  washed  out  bv  n  iarKt*  enema  t>oth  V»eU)re  iieginning  n?etal 
afterward  Imni  time  lo  time.     Laudanum  a4lde<l  to  the  iiijeettt»iia  priMu 
tion,  anrl  prol»ably  their  ubeorpiitm. 
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)Tiu»  <^^  ^*^  ^^^  ^  ^  gradually  added.  Afl^r  the  inflammation  has  ceatied 
^^gtoznach  is  left  in  an  atonic  condition,  and  remedies  of  a  tonic  character 
^jgin^icated  during  convalescence.  If  the  acute  end  in  the  chronic  form  of 
•^^iii.xnation,  the  treatment  due  to  chronic  gastritis  is  to  be  employed. 

)^cixt«  gastritis  caused  by  the  acrid  or  corrosive  poisons  is  to  be  treated 
iftet  t.be  plan  just  stated,  with  the  addition  of  measures  having. reference  to 
(be  evacuation  and  neutralization  of  the  poisonous  substance.     Emetics  are 
to  be  promptly  given,  and  if  they  fail  to  act  efficiently  the  stomach-pump  is 
to  be  resorted  to,  provided  the  poison  be  one  which  can  be  ejected.     Arsenic, 
corrosive   sublimate,   alcohol,    antimony,   cantharides,   copper,   phosphorus, 
together  with  a  great  number  of  vegetable  irritants,  such  as  capsicum,  gam- 
boge, eroton  oil,  etc.,  may  be  expelled  from  the  stomach ;  but  if  any  of  the 
corrosive  acids  have  been  taken,  reliance  must  be  placed  on  the  prompt 
idmioistration  of  antidotes.    Antidotes  are  also  to  be  given  after  the  employ- 
Beot  of  emetics  or  the  stomach-pump  to  effect  the  removal  of  acrid  poisons. 
(For  details  respecting  the  management  of  cases  of  poisoning  the  reader  is 
referred  to  works  which  treat  of  toxicology.*)    I  shall  simply  subjoin,  for  the 
convenience  of  the  practitioner,  an  enumeration  of  the  antidotes  for  the  more 
importaDt  of  the  poisons  which  act  locally  upon  the  stomach. 

sinenical  Prt-parations :  The  hydrated  sesquioxide  of  iron  is  the  special 
uddote.  It  should  be  recently  prepared  and  given  in  large  quantity.  If 
this  preparation  be  not  immediately  available,  the  sesquioxide  or  common  red 
oxide  of  iron  (crocus  martis)  may  be  given  in  its  stead.  Bouchardat  advises 
toeombine  magnesia  with  the  preparation  of  iron,  in  order  to  promote  the 
pamge  of  the  iron  from  the  stomach  into  the  intestines. 

Currotire  Sublimate  and  other  SaJts  of  Merciiry :  The  most  reliable 
utidote  is  albumen,  and  the  white  of  eggs  is  the  best  and  most  available 
miele. 

S(Jt»  of  Chpper :  Albumen  is  an  antidote.     Iron  reduced  by  hydrogen  and 
tke  hydrated  persulphate  of  iron  are  said  by  Bouchardat  to  be  antidotal  both 
to  the  salts  of  mercury  and  of  copper. 
Tartar  Emetic:  Substances  containing  tannin  in  abundance  and  magnesia. 
Kitrate  o/  Silver :  Chloride  of  sodium. 

Mineral  Aci(h :  Magnesia  or  chalk  mixed  with  water  or  milk ;  the  alka- 
lioe  carbonates  or  soap. 

ihfdic  Acul :  Magnesia,  chalk.  Whiting  or  plaster  scraped  from  the  wall 
rfiD  apartment  may  be  given,  mixed  with  water.     Alkalies  are  not  to  be 

Xmmonia :  Vinegar  or  any  of  the  vegetable  acids. 
PUaua  atid  Swlti :  The  same. 

Subacute  Ga43triti8. 

Subacute  gastritis,  not  becoming  chronic,  but  of  transient  duration,  occurs 
lot  iofreriuently.  It  is  not  easy  to  say  with  positiveness  how  frequently  it 
«wrs.  because  practically  it  is  difficult  to  draw  the  line  of  demarcation  be- 
tieen  slight  inflammation  and  merely  functional  disturbance  in  this  situation, 
hbteate  gastritis  doubtless  enters  into  certain  cases  of  the  afi'ection  which 
•ill  be  noticed  in  connection  with  functional  disorder  of  the  stomach  under 
Ae  Dame  of  Acute  Dyspepsia.  Subacute  inflammation  of  the  stomach  is 
■wh  more  frequent  in  infants  and  young  children  than  in  the  after  periods 
rflife.  As  here  considered,  reference  will  be  had  chiefly  to  the  affection 
•wring  at  a  time  subsequent  to  the  period  of  inf\incy. 

*  r«yfor  OR  Poi$on*  may  be  consulted  for  this  purpose ;  also,  article  "  Poisons "  in 
I^'ttw%  Medical  Dictionary, 
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Tbe  Jegree  of  inflammation  in  difFerent  cases  of  subacute  gastritis  viHp*, 
being  either  slitrht  or  moderate  as  evidenced  bj  the  local  and  gi^neral  wymjv^ 
touis.  TliL'  local  and  general  symptoms  are  marked  Bccordin*?  if*  tb<"  dr^n* 
of  the  infljuijiiiution.     Tlie  ingestion  of  food  is  followed  by  nri  >  rdi^- 

tre.ss  rtfV-Tred  tn  the  epigastrium,  and  by  symptoiui?  deiiolinu  mn— 

namely,  fiatulenee,  eructation*,  etc.  Thirst  is  a  Hytnplom  u&unil}  mow  in 
Ics?*  promint'fit,  Tenderne&s  over  tbe  epigastrium  *and  ti  furred  or  coalcl 
tongue  are  other  symptoniH.  The  urine  i»  higb*eolored  and  loaded  with  »b 
urates.  In  t*ome  ca,^eB  there  is  constipation,  and  in  other  easeif  diarrha'ajbv 
latt-er  being  due  to  intestinal  i^dig^^Htion,  Fain  in  the  bead  in  a  freijuent  and 
sometimes  a  prominent  symptom.  There  may  be  flight  pyrexia,  but  it  i# 
fref|ijently  or  generally  wanting,  except  after  I  lie  ingestion  of  fiM>d  or  Klini- 
ubnts.  When  transient  febrile  movement  is  not  thui*  pnidnced,  the  piil- 
usually  feeble  and  the  extremities  are  cold.  There  is  more  or  lc>ii*  gti ' 
debility,  but  the  sense  n?  weukiiens  exceeds  the  actual  reduction  of  str<^ 
The  spirits  are  depressed^  and  the  suffering  may  lie  eousiderable  tVnm  iini 
without  any  definite  location  of  piiin  or  distress. 

This  is  a  sketch  of  a  class  nf  canes  which  the  practitioner  meets  with 
(|iieritiy,  and  which,  together  with  cases  of  the  afF<'ction  to  be  eonf»idcrtM  in 
another  chapter  under  the  name  of  Acute  Dyspepsia,  is  properly  known  ajt 
a  '''  Iniious  attack." 

If  the  gastric  inflammation  be  greater^  approximating  in  intensity  tu  lunU' 
gastritis,  the  local  and  general  symptoms  are  more  marked,  There  18 
lug  from  gastric  distress,  and  sometimes  from  a  dulL  obtuse  pain  in  the  it 
of  the  stonjach.  The  epigastric  tenderness  ig  often  considerable.  Anorel 
lA  compk'tt?,  with  hmthing  of  food  and  nausea.  Vomiting  is  oft^u  a  pr 
iiient  svuiptum.  Mucus  is  vomited  in  abundance,  and  if  the  effurt^  of  vo| 
iting  be  prohuiged  bile  is  rejected.  The  patient  experiences  a  tempor 
sense  of  relief  af\er  v«»m iting.  The  feeling  is  as  if  the  stmnach  were  <lj 
tended,  and  acts  of  vonuting  are  provoked  and  aided  by  voluntaryj 
with  the  idea  that  if  the  contents  of  the  stomach  were  effect nally  disc 
the  relief  would  be  permanent.  This  feeling  ari.ses  from  the  inflaroc 
ditiMU  of  the  membrane,  and  is  analogous  to  tbe  sensation  cfumccted  wjj 
tenesmus  in  dysentery.  It  may  be  called  gastric  tenesmus.  Thirst  ia  gen^ 
ally  urgent  and  cold  drinks  are  craved.  The  tongue  is  coated  at  first,  butj 
tbe  course  of  the  affection  it  may  become  dean  and  reddened.  Either 
stipatiou  or  diarrhoea  may  exist.  There  is  more  or  less  febrile  moveine 
with  evening  exacerbations,  as  shown  by  the  pulse  and  axilhiry  t^jutpemtm' 
the  latter,  however,  rarely  exceeds  llHP  F,  Chilly  eensatiorft*  and  rigors  i 
common,  continuing  for  a  few  seconds  and  recurring  irregularly.  Cepball 
gia  is  generally  marked,  and  in  some  cases  is  accompanied  by  a  sense  of  t^ 
sion  or  a  feeling  as  if  the  head  would  break.  There  is  often  a  sense  of  pr 
tration,  with  depression  of  spirits  and  sometimes  a  notable  degree  of  nn^ii 
apathy.  In  cases  of  maximum  severity  subacute  gastritis  so  eloseJj  appi 
imates  Uj  ticuie  gastritis  that  there  h  scarcely  a  well-marked  line  of  flivi;<<l 
between  the  two  forms  of  the  disease. 

In  cases  of  gastritiH  with  cuntiiderable  pyrexia  the  disease  is  sometiwi 
called  *' gastric   fever/'     This   name  implies  that   the  disease  i»  primarily 
esaentially  a  fever,  whereajj  the  fever  ia  purely  symptumatic  and  $econdary| 
the  gastric  inflammation. 

Subacute  gastritis,  if  the  inflammation  be  slight  or  mt*deralt%  is  nsually 
nhort  duration,  coovalescence  taking  place  in  a  few  days.     If  the  inflamn 
Cion  have  considerable  intensity  the  durntiofi  cif  the  disease  is  from  a  week 
three  weeks.     If  the  inflammatiou   persitit   much  beyond  the  latter  «brc  ill 
to  be  ct»n  side  red  as  chnuiic. 
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Sul>a«at4;  gastritis  in  some  cases  is  evidently  of   dietetic  origin.      It  is 
jiometimes  attributable  to  the  decomposition  of  ingested  aliment,  owing  to  a 
Aeftciencj  of  gastric  juice  or  to  the  (luautity  of  food  ingested  being  out  of 
proportion  to  the  digestive  capability  of  the  stomach,  and  to  the  ingestion  of 
food  either  difficult  of  digestion  or  in  which  putrefaction  had  begun  prior  to 
U»  ingestion.     Persons  who  are  habitually  addicted  to  over-indulgence  in  eat- 
mg,  or  to  highly  seasoned  dishes  and  the  free  use  of  condiments,  are  doubt- 
less more  liable  to  this  affection  than  others  as  a  consequence  of  a  gluttonous 
meal  or  when  from  any  cause  gastric  digestion  is  arrested.     The  affection 
sometimes  follows  a  prolonged  debauch.     The  habitual  free  use  of  spirits 
begets  a  liability  to  it.     It  occurs  especially  among  drunkards.     It  may  be 
cauiied  by  any  of  the  acrid  or  irritant  poisons,  not  taken  in  sufficient  quantity 
to  produce  acute  gastritis.     The  so-called  uraemic  gastritis  is  caused  by  the 
irritant  effects  of  the  carbonate  of  ammonia,  formed  by  the  decomposition  of 
area,  upon  the  gastric  mucous  membrane  ;  and  it  is  not  improbable,  as  some 
autbore  have  maintained  (Garrod,  Charcot),  that  in  some  cases  of  gout,  uric 
acid  is  eliminated  by  the  stomach,  and  by  a  similar  irritant  effect  causes  gas- 
tritis.   In  a  certain  proportion  of  cases  the  causes,  both  remote  and  prox- 
imate, are  not  apparent. 

^n  affection  to  which  subacute  gastritis  is  closely  affiliated  is  that  to  be 
considered  under  the  name  of  Acute  Dyspepsia.  Gastric  inflammation  doubtless 
enters  into  certain  cases  of  the  latter  affection,  but  the  functional  disturbance 
id  disproportionately  great  as  compared  with  the  amount  of  inflammation, 
and  is  not  to  be  accounted  for  by  the  latter ;  hence  the  propriety  of  con- 
fidering  it  as  a  functional  affection  of  the  stomach.  The  differential  diagnosis 
of  these  affections  is  not,  practically,  of  great  importance.  The  symptoms 
of  gastritis  are  present  in  certain  cases  of  remittent  fever,  and  perhaps  they 
proceed  actually  from  subacute  inflammation  of  the  stomach  in  these  cases. 
The  symptomatic  phenomena  of  remittent  fever,  however,  are  sufficiently 
distinctive  to  render  its  discrimination  from  simple  gastritis  easy.  Cases  of 
ephemeral  fever,  or  febricula,  arc  to  be  discriminated  by  the  want  of  propor- 
tioo  between  the  febrile  phenomena  and  the  gastric  symptoms.  Cases  of 
eoDtinued  fever,  typhus,  and  typhoid  very  rarely  present  symptoms  of  gas- 
tritis with  sufficient  prominence  for  the  differential  diagnosis  to  be  a  matter 
of  question.  In  general,  the  diagnosis  of  subacute  gastritis  is  not  difficult. 
In  the  TREATMENT  of  Subacute  gastritis  rest  of  the  inflamed  organ  is  of 
^iry  importance.  If  the  inflammation  be  but  slight  or  moderate,  it  will 
nffice  to  place  the  patient  on  a  diet  reduced  in'  quantity,  consisting  of  milk 
with  lime-water-  and  farinaceous  articles.  In  cases  of  greater  severity  com- 
plete abstinence  for  two,  three,  or  four  days  may  be  advisable.  The  vomiting 
ladloathing  for  food  will  be  likely  to  secure  this  end  without  any  injunctions 
« the  part  of  the  physician.  In  the  mean  time,  if  the  symptoms  denote 
exhtastion  the  patient  may  be  supported  by  rectal  alimentation.  The 
iWnction  of  blood  either  locally  or  by  venesection  is  never  indicated. 
Benefit  may  be  derived  from  sinapisms  or  a  blister  over  the  epigastrium. 
Emetics  and  purgatives  are  contraindicated.  The  sensations  of  the  patient 
■IT  lead  to  a  desire  for  both,  especially  the  former,  but  they  do  not  effect 
uydeiiirable  object,  and  their  local  action  upon  the  inflamed  organ  will  do 
WB.  If  the  bowels  be  constipated  simple  enemas  may  be  employed.  Mer- 
wnis  not  indicated,  any  more  than  in  cases  of  inflammation  affecting  the 
•Moiis  membrane  or  other  portions  of  the  digestive  system.  On  the  other 
httd, remedies  to  soothe  the  inflamed  membrane  and  to  allay  vomiting  are 
wlieated — namely,  bismuth,  hydrocyanic  acid,  hyoscyanius,  and  especially 
the  salts  of  morphia.  Small  pieces  of  ice  may  be  swallowed,  or  iced  water 
fiTen  in  a  .small  quantity  at  a  time  and  often  repeated,  if  found  to  be  grate- 
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fill  tu  the  patietit     Carbonated  water  is  not  only  tak(*n   with  cumiMn    mn 
appc'iirs  to  be  usefuK 

It  \^  iirijjortimt  not  to  continue  the  ubsthieiice  from  food  or  a  ^jresil  reiluc- 
tioii  of  dit_*t  too  long.     As  i*fmn  a^  tiutntion:^  articles  of  food  lire  well  Uib 
ruled  by  the  stomach  they  are  admissible.     The  iuiprovement  of  diet  i 
he  made  gradually  and  tentatively.      During  ennvjde.sr»ence  the  nntier 
are  utiefiil  as  tonie?;,  and  jiPter  the  inflainmation  h«s  erased  other  t«»ni^ 
he  a[iproprirtte.     Patients  who  are  spirit*<lrinker:*  should  be  told  of  tl 
neetion  of  the  disease  with  their  habits. 

Chronic  Gastritis. 

Chronic  paMritis  Is  not  infreiitient,  although  it  is  not  as  common  an*  _ 
tinn  as  was  i^upposed  some  years  ago.     Chronic  functional  disorderi*  wcroi 
nierly  considered  as  inflammatory.    It  is  nut  always  easy  to  discriminate  cIitJ' 
iually  between  chronic  iuflammation  and  the  funetiorial  afrtctionM  eniV        ' 
under  the  name  of  dyspepsia.     The  diflen^ntial   puints  involved  in  \\\ 
crimination  will   suffice  for  the  clinical  history  ami  diagnosis  of  the  ati 
The  affection  oceuri*  oftener  in   middle  and  advanced  life  than  in   el 
and  young  persons,     It  occurs  in  men  oftener  than   in  wom^n. 

The  ANATO^ncAL  cHANUEs  in  chronic  gastritis  are  most  lVe«{ueut]j 
eiit  an<l  inoi^t  marked  in  the  pyloric  region  of  the  stomach.  This 
ization  applies  also  to  the  unijority  of  morbid  processes  in  the  nt' 
The  color  of  the  mucous  membrane  varies  in  different  ca««?««.  It  ai^ 
red,  brown,  ash-gray^  slate-eolored,  or  whitish.  A  bluish-red  color,  eitl 
diffuse  or  in  spota,  is  usually  present  in  the  chronic  inflammation  attcndi 
m>c3n  prolonged  passive  congestion  of  the  stomach,  such  as  ucervmjiaii' 
cirrhosijfi  of  the  liver^  emphysema  of  the  lungs,  and  heart  dise^iise.  Keel 
moses  and  hemorrhagic  erosions  are  frequently  present.  The  mucous  mn 
brane,  as  a  rule,  is  more  or  less  pigmented,  and  this  gives  rise  tii  hroi 
ashy^  and  slate  colors.  The  pigment  generally  appears  as  little  dots  scatt^f 
over  the  mucous  membrane.  The  same  pigmentation  often  coexists  in  ill 
intestinal  tract.  It  is  rao^t  frefjucnt  where  there  is  mechanienl  coDgesti<i0' 
of  the  stomach  in  consei|iienec  of  j>ortal  obstruction.  It  it*  referred  to  al- 
terations in  the  haemoglobin  of  extravasated  rt?d  blood-corpuscles,  and  U 
therefiire  regarded  as  a  sign  of  pn*ceding  eungestion  and  hemorrhage.  TIjc 
pigment  exists  in  the  form  of  dark  granules,  either  free  or  in  cells^  in 
intertubular  tissue,  and  sometimes  in  cells  within  the  tubules.  The  inij 
surface  of  the  stomach  is  eoat^ed  with  a  thick  layer  of  viscid  mucus  or  mti 
pus.  The  consistence  of  the  mucous  membrane  is  8ometimi*s  pecnlia 
firm  and  tough  ;  at  other  times  the  membrane  is  more  or  less  si>fteti^ 
The  thickness  of  the  mucous  membrane  varies  in  different  ca5*es  and  in 
ferent  parts  of  the  stomach  in  the  same  case.  Chrunic  inflammation  lea 
both  to  thickening  and  t^o  thinning  of  the  mucous  membrane.  The  latter  rcj 
is  often,  although  not  invariably,  consecutive  to  the  former.  The  mueo 
membrane  is  usually  thickened,  but  not  infrefiuently  it  is  alroi^.hied  in 
tain  places,  and  exceptionally  the  whole  membrane  may  he  abnormalI| 
Both  in  healthy  and  diseased  stomachs  the  mucous  membrane  of  the 
region  not  infrequently  presents  little  rounded  elevations  jjcparatod  bv  slifi 
furrows.  This  condition^  compared  sometimes  to  granulations  tipon  wour 
is  called  mummtllation  av  Tthii  ftHfttielonuf  of  Louis.  When  present  in  heall 
(and  often  in  diseased)  stomachs  it  is  due  to  oontrartion  of  the  muscula 
mueosfe  (  Briicke's  muscle).  In  chronic  gastritis,  however,  it  may  also  he 
referable  to  irregular  thickening  r»f  the  mucnus  membrane       The  furrowa 
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may  correspond  to  atrophic  spots.     Exceptionally,  polypoid  growths,  due  to 
localix^  increase  of  connective  tissue  and  enlargement  and  proliferation  of 
the  gastric  tubules,  are  present,  even  in  considerable  number  (gastritis  poly- 
posa).      Little  cysts  about  a  millimetre  in  diameter  are  frequently  observed 
in  the  mucous  membrane.     They  are  the  result  of  distension  of  parts  of  the 
gtatric  tubules  with  a  clear  mucoid  secretion.     Sometimes  the  cysts  attain  a 
much  larger  size.     The  submucous  tissue  is  frequently  thicker  and  denser 
than  normal.     There  may  also  be  some  hypertrophy  of  the  muscular  coat. 
Tpon  microscopical  examination  the  interstitial  tissue  of  the  mucous  mem- 
brane is  usually  found  to  be  increased  in  amount.     The  gastric  tubules  may 
be  enlarged  in  consequence  of  swelling  and  parenchymatous  or  fatty  degene- 
ration of  their  epithelial  cells.     Usually  the  tubules  are  affected  in  groups, 
some  remaining  unchanged.     The  degenerative  change  may  lead  to  complete 
destruction  of  the  epithelial  cells.     The  tubes  are  then  partly  or  completely 
filled  with  albuminous  and  fatty  detritus.     Finally,  the  tubules  may  become 
atrophied,  and  in  some  places  even  obliterated.     According  to  W.  Fox,  fatty 
degeneration  may  occur  in  the  connective  tissue  as  well  as  in  the  glands. 
The  cystic  transformation  to  which  reference  has  been  made  is  attributable 
to  partial  occlusion  of  the  tubules  in  consequence  of  the  new  growth  of  inter- 
fftitial  tissue.     A  change  which  occasionally  occurs  is  proliferation  or  ade- 
nonatoas  growth  of  the  tubules.     In  the  neighborhood  of  the  pylorus  little 
Tillous  projections  of  vascularized  connective  tissue  are  often  met  with  in 
chronic  gastritis.     In  the  atrophied  portions  of  mucous  membrane  the  tub- 
ules are  shorter  and  narrower  than  normal.     Such  places  have  usually  a 
■mooth  surface  and  are  pigmented. 

Symptoms  denoting  indigestion  or  difficult  digestion  are  present  in  cases 
of  chronic  gastritis,  but  these  alone  are  not  diagnostic,  since  they  alike  exist 
in  cases  of  dyspepsia.  Pain  may  not  be  present,  and  if  present  it  is  not  dis- 
tinctiTe.  A  burning  sensation  or  a  feeling  of  heat  in  the  gastric  region  is 
MflMwhat  diagnostic.  Tenderness  over  the  epigastrium  is  somewhat  diag- 
nostic, provided  it  be  limited  to  that  region  and  constant ;  that  is,  not  pres- 
ent merely  during  the  process  of  digestion  or  when  the  stomach  is  distended. 
Thirst  is  diagnostic  if  habitual ;  that  is,  present  not  only  during  the  process 
of  digestion,  but  at  other  times.  The  appetite  is  much  oftener  impaired  in 
connection  with  chronic  gastritis  than  in  cases  of  dyspepsia,  the  appetite 
being  generally  preserved,  and  often  craving,  in  the  latter.  The  nutrition  is 
oftener  defective  in  cases  of  chronic  gastritis.  Dyspeptics  often  preserve  their 
weight  undiminished.  In  chronic  gastritis  stimulating  articles  of  food,  such 
ti  neat  and  condiments,  are  not  as  well  borne  as  bland  aliments,  the  reverse 
being  oftener  the  case  in  dyspepsia.  Alcoholic  and  other  stimulants  produce 
pitric  distress  in  cases  of  chronic  gastritis,  whereas  they  often  relieve  dis- 
trw  iocident  to  merely  functional  disorder.  Nausea  and  vomiting  are  more 
Eblj  to  occur  in  connection  with  chronic  gastritis,  excluding  cases  of  so-called 
ante  dyspepsia  and  certain  cases  of  functional  disorder  characterized  by  vom- 
idag.  In  ordinary  cases  of  dyspepsia  nausea  and  vomiting  are  not  common.  A 
difit  grade  of  febrile  movement  is  sometimes  observed  in  chronic  gastritis, 
ttdTery  rarely  in  a  purely  functional  disorder. 

The  DIAGNOSIS  is  to  be  based  on  the  combination  of  more  or  less  of  the 
ingoing  differential  points.  In  making  the  diagnosis  certain  structural 
afcctions  of  the  stomach  are  to  be  excluded — namely,  carcinoma  and  ulcer. 
The  diagnostic  symptoms  of  these  affections  will  be  considered  in  Chapter  III. 

Chronic  gastritis  may  follow  an  acute  or  subacute  inflammation  of  the  stom- 
ach deTeloped  spontaneously  or  produced  by  the  acrid  or  corrosive  poisons.    It 
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may  proet^ed  frum  exwa^aus  in  uating  or  *<pirit-driiikiiig,  and  on  iht*  athei 
il  \&  titated  that  lung  facing  nr  too  rigid  dieting  may  give  riiMi  to  it. 
dogs  destruyed  by  starvation  Andnil  found  the  stoniiii-h  iMflam«*d  mid  tdr 
atc'd ;  hut  .^iuiijur  cxperimentvS  omde  hy  Collard  6v  Martigny  wcrr  negative  i 
regards  a]>pearances  of  inflauamutiini  in  thin  organ.'     8tark,  mhn  fell  u  virtu 
to  experinjenlft  in  dietetics  in  18*19,  had  syuiptotng  of  gnsintia  develo|>ed  rl«r* 
ing  proluuged  ubstiuence.     Ari*cnxe  introduced  into  the  i^Vfttem  by  ob!s<ir|itioti 
from  an  external  wound  gives  rise  to  gastritis,  as  was  a^jeertained   by  Rrodie 
and  verified  by  the  observations  of  others.     Chronic  gastritis*  alsf»  f 
results  from  long-eontinued  venous  congestion  of  the  stomach  in  r<^ 
of  obstucles  to  the  eireulution  in  the  liver,  lungs,  and  heart.      Thi*.  il  i 
congei<tion  is  most  inteui&e,  eafei^^  punltwuy  when  the  obs^tacle  is  in  the*   ' 
£uiphyM*mii  of  the  lungs,  chronic  pleurisy^  valvular  lesions  uf  the  hear 
especially  cirrhosis  of  the  liver,  are  uften  aceompaniod  by  chronic  gji 
It  occurs  also  in  connection  with  gout  and  with  fmlmonary  phthisis.    (M 
gaatritis  occurs  in  certain  cases  of  renal  disease  involving  urmmia ;  the  v^, .., 
nation   being  that  already  given — ^namely,  that  the  carbonate  of  amiiioiui 
which  is  formed  from  the  decomposition  uf  the  urea  elimiQated  by  the  g4s»* 
trio  mucous  membraue  acts  as  a  local  irritant. 


The  first  point  in  the  TREATMENT  is  the  removal  of  dietetic  eaueed  which  mij 

have  originated,  or  which  may  tend  to  perpetuate,  the  affecLioa.  The 
is  to  be  placed  on  A  bland  and  easily-digested  diet,  consisting  of  milfc 
stale  bread,  sofi-boiled  rice,  and  other  farinaceous  articles — articles  dtg 
in  the  small  intestine.  3!eat  and  stimulants  are  to  be  interdictetl.  Fof 
short  time  it  muy  be  advisable  to  reduce  the  fjuantity  of  food  lielow 
amount  which  the  wants  of  the  system  rei:|uire.  Food  should  be  taken 
small  (|iiantities  and  at  shorter  intervals  than  in  health,  ^lodernt*^  coucit 
irritation  over  the  epigastrium  is  usefuL  The  remedies  to  be  administer 
are  few.  Bolicitations  for  emetics  and  cathartics  are  to  be  resisted.  Patied 
often  declare  that  they  are  *"  bilious ''  or  that  there  exists  ^^  foulneaa 
the  stomach/'  and  hence  that  they  need  evaeuant  medicines  \  but  in  pb 
of  medicines  which  from  their  irritant  action  will  tend  to  increase  or  pf| 
long  the  inflammation,  remedies  to  soothe  the  infiauied  membrane  are  iud 
cated — namely,  small  doses  of  morphia  or  codeia,  hyoMcvamu^,  hydrocyaii 
acid,  bismuth,  etc.  [The  medicinal  treatment  of  this  disciise  ha<i  ^ot 
chief  objects  the  assistance  of  the  enfeebled  digestion  and  the  supprcs 
diminution  of  fermentative  processes  in  the  stomach.  Both  uf  these 
tions  mtiy  be  fulfilled  by  the  administration  of  hydrochloric  acid,  which 
only  supplies  a  deficient  element  of  the  gastric  juice,  but  is  also  a  powerf 
antiseptic.  According  to  Ewald,  the  <piantities  of  hydrochloric  acid  uauati 
prescribed  are  much  too  small  to  obtain  the  best  eflccts  from  thb  drug. 
basics  this  opinion  upon  the  large  cpiantities  of  this  acid  which  are  preaeut: 
tho  gastric  juice  in  a  state  of  health — viz.  from  0.2  to  0.4  per  cent.  Vxfxa 
drops  of  dilute  acid  may  be  given  in  wat4?r  three  times  after  meals,  at  toti 
vaU  of  fifteen  minutes.  For  the  pi\itection  of  the  teeth  the  acid  ahi»uld 
well  diluted  and  taken  through  a  y;liiss  tube.  Pepsin  has  been  long  given  1 
a  routine  manner  in  all  cases  of  gastric  disease,  without  reference  to  its  pr 
ence  or  absence  in  the  stomach.  In  gastric  eaturrh  hydroehlorie  orid 
be  completely  absent  from  the  gustric  juice  and  pepsin  continue  present : 
fact,  it  is  always  present  except  in  cases  attended  with  excessive  secjrction 
mucus  and  in  atrophy  of  the  glandular  structure,  I'nder  the  latter  cireui 
stances  it  should  be  given  freely ^ — for  example,  in  doses  of  from  JO  to 
grains,  dissolved  in  water  acidulated  with  HCI,  fifteen  or  twenty  miuul 
*  Mageudiei  Journnl  rf<f  FhysiQloific^  tome  viii. 
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ifter  meals.     These  doses  of  pepsin  may  seem  large  in  view  of  the  fact  that 

pepsin  is  »  ferment,  and,  like  other  "  enzymes,''  exerts  its  specific  effect  when 

^seat  in  very  small  amount.     The  artificial  products  are,  however,  much 

weaker  than  the  pepsin  as  secreted  by  the  gastric  glands,  where  it  is  in  its 

Qtsceat  state ;  and,  besides,  a  certain  amount  of  that  prescribed  is  doubtless 

\ost  by  entering  into   unusual   combinations   and    by  being  propelled  pre- 

inaturely  into  the  duodenum. 

Probably  the  most  efficacious  therapeutic  measure  in  cases  of  chronic  gas- 
tric catarrh  is  the  systematic  washing  out  of  the  stomach,  or,  as  it  is  called, 
hva^.  The  organ  is  first  thoroughly  washed  out  with  warm  water  until 
the  fiuid  is  returned  free  from  particles  of  food  or  mucus ;  then  with  water 
to  which  some  antiseptic  substance  such  as  borax,  sodium  salicylate,  or 
oammon  salt  is  added.  Lavage  not  only  cleanses  the  stomach,  but  exerts  a 
tonic  effect  upon  the  glands  and  excites  them  to  a  more  healthy  action.  As 
an  auxiliary  to  lavage,  or,  in  case  it  cannot  be  employed,  as  a  substitute  for 
it,  benefit  may  be  derived  from  certain  antiseptic  drugs,  such  as  thymol, 
ereoMte,  carbolic  acid,  benzoic  acid,  and  salicylic  acid.  These  substances 
ihould  be  taken  shortly  before  meals,  so  that  the  food  may  enter  a  stomach 
that  has  been  rendered  more  or  less  aseptic. 

There  are  certain  drugs  which  are  believed  to  exert  a  direct  curative  effect 
upon  the  diseased  mucous  membrane,  but  they  are  of  inferior  utility  to  the 
abore-mentioned  measures.     The  chief  of  these  are  bismuth,  nitrate  of  silver, 
arsenic,  and  oxide  of  zinc.     It  is  too  much  to  expect  th&t  these  drugs,  and 
especially  the  nitrate  of  silver,  should  exert  any  good  effect  upon  a  mem- 
brauie  covered  with  a  tenacious  layer  of  mucus.     When  this  is  removed  by 
lavage  they  may  be  of  service.     When  the  gastritis  is  secondary  to  heart 
disease,  cirrhosis  of  liver,  emphysema,  or  other  disturbance  of  circulation, 
.  •  the  treatment  must  be  chiefly  addressed  to  the  primary  affection. — H.]    After 
the  inflammation  has  ceased  functional  debility  or  atony  remains.   Tonics  and 
improved  diet  are  then  required.      It  is  a  point  of  delicacy  to  determine 
when  to  make  this  change  in  the  treatment.     It  is  like  resorting  to  passive 
motion  in  cases  of  fracture  or  dislocation.     The  change  is  to  be  begun  ten  ta- 
mely, ;ind  to  be  continued  or  not  according  to  the  effect.     The  symptoms 
offanctional  disturbance  and  the  indications  for  treatment  which  may  be 
wesent  after  the  inflammation  ceases  will  be  considered  in  connection  with 
Dyspepsia.     (Vide  Chapter  IV.) 


Phlegmonous  Gastritis. 

By  phlegmonous  gastritis  is  understood  suppurative  inflammation  of  the 
nlUof  the  stomach.  This  disease  is  very  rare.  The  submucous  tissue  is 
primarily  involved,  but  the  inflammation  may  extend  to  the  other  coats  of 
tke  stomach.  Synonyms  for  this  disease  are  gastritis  submucosa  (Dittrich), 
npparative  liuitis  (Brinton),  and  int<jrstitial  suppurative  gastritis  (Auvray). 
The  affection  appears  either  as  a  circumscribed  collection  of  pus  in  the  walls 
of  the  stomach  or  as  a  diffuse  purulent  infiltration  of  the  ventricular  coats. 
The  former  condition,  which  is  the  more  frequent,  is  also  called  abscess  of 
tie  stomach,  which  may  be  single  or  multi|»le.  It  may  attain  the  size  of 
tkefiat.  The  purulent  collection  is  in  the  submucous  coat,  and  it  frequently 
iaTades  the  muscular  layer.  The  mucous  and  serous  layers  may  be  intact. 
There  is  usually,  however,  a  localized  peritonitis  over  the  seat  of  the  abscess. 
The  abscess  may  rupture  through  the  mucous  membrane  into  the  cavity  of 
the  stomach,  or  less  frequently  through  the  serous  coat  into  the  peritoneal 
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cav^ity.  Iii  rare  inatanees  recovery  miiy  t^ike  plaei!  after  tlic  enc^pe  «f  tW 
pus  into  the  cuvity  uf  the*  HtottiueU.  A  cicatrix  tlt<£n  rejiulUs,  and  t^*  mtt 
icn<l  to  atencjgis  of  the  stomach. 

Purulent  ieifilt ration  of  thi*  subtnueoag  coat  nsiiully  involves)  only  a  pArt 
of  the  stomach  ;  It  may,  however,  affect  its  whole  extent.     The  suppuratirr 
process  may  also  eJCtend  into  the  lower  part  of  the  cesophagus  and  into  xhv 
duodenum.    The  wall  of  the  offect-ed  portion  of  the  stomach  ii*  thick   '     *        ' 
it  may  be  j=iix  or  eight  times  thicker  than  normal.     The  mncons  mi 
usually  swollen  and  spongy  in  texture.      It  generally  prcscntiS  a    - 
little  round  openings,  through   which  pus  can  be  pressed  out 
lari^er  irregular  ulcers  are  present.     I'pon  cutting'  through  the  v, 
stomach  the  accumulation  of  puit  is  found  to  be  greatest  in  the   < 
coat,  whence  purulent  septa  often  extend  between  the  bundles  of  tit»r. -  i 
niusculiir  coat.     The  sub.serous  tissue  ulso  frei^uently  contaiuft  pu.«,      1 
while  thy  lux  submucous  and  subserous  tissueH  suffer  thi'  most,  nn 
examination  usually  shows  the  presence  of  large  numbers  of  puj^-ti :.. 
firmer  mucous  and  muscular  coats  of  the  **tomuch.     Purulent  tntilr ration  may 
be  accompanied  by  the  presence  of  eircum&cribed  abscesses.    The  n^uppuritivc 
inflammwtion  exceptionally  may  not  have  advanced  t^j  the  breaking  down  of 
tissue^  so  that  the  infiltmtion  with  pus-corpuscles  is  evident  only  upon  iDicro^ 
scopical  examination*     l^pon  microscopical  examinntion,  in  addition  lo  larrc 
c|uantities  of  pys-cells,  are  found   many  nncroeocci,  which,  at    le,^^t   iu 
cases,  are  streptococci.     (Circumscribed  intlammation  of  the  serou)^  C" 
of  the  stomuch   (perigastritis)  is  often  present,  and  not  infrocjncnily  thctit^j 
general  peritonitis.     Infectifius  thrombi  may  form  in  iho  vcim?  of  rhc  ^t^^mnf 
and  by  the  separation  of  emboli  may  lead  to  secondary  abscc- 
and  lungs.     Phlegmonous  gastritis  is  one  of  the  causes  of  sU|m  i 

phlebitis.     In  a  number  of  cases  there  hare  been  evidenct?s  of  m  previuuft 
chronic  gastritis.  wit!i  fibrous  ibicVening  of  the  submucosa. 

Eliologically,  phlegmonous  gastritis  may  be  divided  intti  two  viiri«ticd^ — m 
primary,  idiopathic :  and  a  secondary,  metastatic.     Metastatic  phlrgnifino 
gastritis,  which  is  usually  in  the  form  of  circumscribed  abscess,  is  si»conda 
to  severe  infectious  diseases,  such  as  pywmia  and  puerperal  fc-ver.     The 
mary  variety  has  been  observed  most  fretjucntly  in  drunkards.     Other  caul 
which  have  been  assigned,  the  efficiency  of  which  is  doubtful,  are  injiirieiil 
the  region  of  the  stomach,  errors  in  diet,  and  ulcer  of  the  stomach.      In  m|| 
cases  of  the  primary  variety  it  is  impossible  to  assign  an  efficient  cause.     Ma 
are  more  frecjuently  attacked  than   females.      It  has  usually  occurred  in 
middle  period  of  life. 

The  SY31PTOMS  of  the  metastatic  variety  are  usually  obscured  by  those  | 
the  primary  disease.  The  idiopathic  form  generally  runs  an  acute  couf 
terminating  in  from  one  to  three  weeks.  Its  progress,  however,  may 
chronic  and  insidious.  As  a  rule,  the  disease  begins  with  a  chill  and 
be  attended  by  repeated  chills.  The  temperature  is  elcvHtcd,  often  considd 
ably.  The  pulse  is  rapid  and  feeble.  The  patient  suffers  from  thirst 
utiorexin.  There  are  usually  severe  pain  and  tenderness  in  the  epigastrie 
region,  but  these  may  be  absent.  Vomiting  and  retching  are  prominent 
fiyniptoms.  The  stomach  is  generally  more  or  less  distended  with  gas  In 
some  cases  there  has  been  constipation^  and  in  others  diarrhwa.  ProKtmtion 
sets  in  early.  Brinton  observed  ict4*ru8  in  some  cases,  Toward  the  end  the 
patient  becomes  delirious.  Death  is  usually  preceded  by  a  state  of  o(dlap.4e. 
The  fatal  termination  is  sometimes  sudden.  These  symptoms  mux  be  ctim- 
plicated  by  I  host?  of  acut'C  peritonitis.  As  a  rule,  no  jms  has  been  deterind 
with  the  naked  eye  in  the  vomited  muteriab  Hometimes.  however,  when^ 
abscess  ha»  burst  into  the  stomach  a  large  <|uantity  of  pus  has  brtrn  votitti 
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cas^i^n^^'j  an  abscess  in  the  iiirall  of  the  stomach  is  of  sufficient  size  to  be 
^t  during  life  as  a  tumor.  The  duration  of  the  disease  is  usually  from  two 
)  ten    days,  but  it  may  be  longer. 

There  are  no  diagnostic  symptoms  of  phlegmonous  gastritis.     Its  recogni- 

uOB  daring  life  is  usually  impossible.     It  may,  however,  sometimes  be  sus- 

•nectcd  by  excluding  other  conditions,  especially  general  peritonitis.     In  some 

c^ses  its  presence  has  been  rendered  probable  by  the  detectfon  of  a  swelling 

conaected  with  the  stomachy  the  disappearance  of  which  was  followed  by  the 

tomiting  of  a  quantity  of  pus.     But  even  in  this  case  it  would  be  difficult  to 

eielade  the  rupture  of  an  abscess  which  had  taken  its  origin  outside  of  the 

stomach ;  for  instance,  a  circumscribed  collection  of  pus  in  the  peritoneal  cavity. 

Tbe  termination  of  phlegmonous  gastritis  is  usually  fatal.     There  is  reason, 

Itovever,  to  believe  that  abscess  of  the  stomach  may  end  in  recovery. 

The  TREATMENT  indicated  in  phlegmonous  gastritis  has  for  its  objects  com- 
plete rest  of  the  affected  organ  and  the  relief  of  pain.  The  first  of  these 
objects  is  secured  by  rectal  alimentation  and  opiates.  The  relief  of  pain  is 
efeeted  by  the  latter  in  conjunction  with  emollient  and  soothing  applications 
orertlie  epigastrium. 

IVmpous  and  diphtheritic  inflammations  of  the  stomach  have  been  de- 
I     leribed,  but  they  are  little  understood  and  are  without  clinical  interest,  being 
I     oMttended  by  distinctive  symptoms.     Pscudo-m^mbranous  gastritis  is  usually 
Kcondary  to  some  other  disease,  such  as  croup  and  diphtheria,  typhoid  fever, 
pjsmia,  or  puerperal  fever.    It  may  be  produced  by  swallowing  acrid  poisons. 

Chronic  Interstitial  Gastritis— Cirrhosis  of  the   Stomach— 
Hypertrophic  Stenosis  of  the  Pylorus. 

TTie  disease  known  under  these  names  is  characterized  by  thickening 
of  the  walls  of  the  stomach  in  consequence  of  new  growth  of  connective 
time.  The  affection  was  clearly  described  by  Brinton,  who  proposed  for 
it  the  names  plastic  linitis  and  cirrhosis  of  the  stomach.  It  has  also  been 
died  fibroid  degeneration  or  infiltration,  induration,  .sclerosis,  and  hyper- 
trophy of  the  stomach.  The  name  chronic  interstitial  gastritis  implies 
that  the  morbid  process  is  a  chronic  inflammation  of  the  interstitial  tis- 
ne  of  the  stomach,  analogous  to  that  of  the  liver  in  cirrho.sis.  The  affec- 
tioQ  i*  referred  to  by  most  German  writers  under  the  name  of  chronic 
oturhal  gastritis,  with  which,  although  often  associated,  it  should  not 
be  confounded.  The  disease,  although  rare,  has  been  observed  in  several 
typical  cases.  In  such  cases  the  stomach  is  small  and  increased  in  weight 
aod  density.  The  diminution  in  its  capacity  may  be  extreme.  Its  cavity 
my  not  be  larger  than  a  medium-sized  pear.  In  certain  instances  the 
<Ott»ch  has  been  described  as  normal  in  size  or  even  dilated.  The  thickness 
md  increased  density  of  the  ventricular  walls  may  be  such  that  upon  incision 
theorg&n  does  not  collapse.  The  stomach-wall  may  measure  an  inch  or  more 
ia  thickness.  The  organ  may  be  uniformly  affected  or  the  change  may  be 
jwatest  in  the  pyloric  region.  When  the  pyloric  region  is  alone  affected  the 
RBtinder  of  the  stomach  is  dilated  instead  of  contracted.  Upon  examining 
iNctioD  through  the  wall  of  the  stomach  the  coats  are  found  to  present 
tt  unnatural  uniformity.  Their  consistence  is  firm,  almost  cartilaginous. 
Ihft  new  growth  of  connective  tissue,  to  which  the  change  is  mainly  due, 
iaTolves  usually  all  of  the  coats  of  tho  stomach,  but  especially  the  submucous, 
whicli  appears  as  a  dense,  white  layer.  The  muscularis.  especially  the  trans- 
Tewe  layer,  is  frequently  much  hypertrophied,  and  presents  a  grayish,  trans- 
Iwent  appearance.     It  is  usually  invaded  by  the  new  growth  of  fibrous  tissue. 
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The  subserous  tissue  is  also  thickened  and  fibrous.  The  serous  coat  is  o#, 
peculiar  opaque,  pearly-white  color.  The  mucous  membrane  may  be  inti^ 
but  it  is  generally  involved  in  the  morbid  change.  Its  interstitial  tissu^^ 
thickened,  the  tubules  are  atrophied,  and  they  may  even  disappear  ovc^^ 
considerable  extent  of  the  stomach.^  In  some  cases  no  changes  in  the  ^i*^ 
trie  glands  have  been  noticed. 

The  thickenifig  is  sometimes  confined  to  the  neighborhood  of  the  pylc^^ 
This  condition  has  been  called  fibroid  degeneration  of  the  pylorus  (Hi^'j^' 
shon)  and  hypertrophic  stenosis  of  the  pylorus  (Lebert).     In  works  dev^o^' 
specially  to  diseases  of  the  stomach  it  appropriately  receives  separate  coogjdL 
eration.     The  thickening  here  also  is  due  to  formation  of  new  fibrous  tisgj^ 
and  to  hypertrophy  of  the  muscular  coat.     This  lesion  induces  stricture  of 
the  pylorus,  which  may  amount  almost  to  complete  closure  of  the  orifice. 
In  consequence  of  pyloric  obstruction,  the  stomach  becomes  dilated  aod  iti 
muscular  coat  is  hypertrophied.     In  a  case  of  hypertrophic  stenosis  of  the 
pylorus,  related  by  Nauwerk,'  the  stomach  occupied  two-thirds  of  the  abdom- 
inal cavity.     This  lesion  has  been  confounded  with  scirrhous  cancer  of  tke 
pylorus,  from  which  it  is  to  be  distinguished  only  by  microscopical  examini. 
tion.     In  some  cases  of  hard  cancer  of  the  stomach  the  cancerous  alveoli  are 
few  in  number  and  separated  by  a  large  quantity  of  fibrous  tissue. 

The  SYMPTOMS  of  cirrhotic  contraction  of  the  stomach  are  not  sufficienUj 
distinctive  to  admit  of  a  positive  diagnosis.  The  affection  is  a  grave  ODe,tiid 
usually  terminates  fatally.  Sometimes,  like  other  severe  affections  of  the 
stomach,  it  is  unattended  by  symptoms.  Usually  the  symptoms  at  first  are 
those  of  simple  chronic  gastritis,  such  as  indigestion,  loss  of  appetite,  vomiting, 
and  feeling  of  oppression  in  the  epigastrium  ;  but  these  symptoms  are  incoi- 
stant  and  possess  nothing  characteristic.  As  the  disease  progresses  a  more 
severe  affection  is  suspected,  usually  cancer  of  the  stomach.  The  patient 
loses  flesh  and  strength.  In  an  interesting  case  reported  by  Nothnagel  the 
patient  presented  all  of  the  essential  symptoms  of  pernicious  anaemia,  includ- 
ing hemorrhages  in  the  retina  and  elsewhere.  To  a  certain  degree  characte^ 
istic  of  cirrhotic  contraction  are  the  inability  to  take  more  than  a  small  qntn* 
tity  of  food  or  drink  at  a  time  and  the  sense  of  fulness  which  follows  the 
ingestion  of  this  small  quantity.  The  patient  thus  suffers  from  intnitioB, 
both  in  conse<|uence  of  the  small  capacity  of  the  stomach  and  from  the 
disturbance  of  its  digestive  functions.  Sometimes,  but  not  always,  a  haid 
mass  presenting  the  contracted  contours  of  the  stomach  can  be  felt  through 
the  abdominal  wall.  In  a  few  cases  the  vomiting  of  coffee-ground  material 
has  been  noted,  but  this  occurrence  is  exceptional.  Pain  is  not  uaaallj  * 
prominent  symptom.     Constipation  has  been  the  rule. 

In  a  case  under  my  observation,  in  which  the  walls  of  the  stomach  were 
found  to  be  from  half  an  inch  to  an  inch  in  thickness  everywhere  except  at 
the  pyloric  third,  the  patient  up  to  a  few  weeks  before  death  supposed  that 
he  was  simply  dyspeptic,  his  ailments  not  leading  him  to  seek  medical  advice. 
In  this  case  the  organ  iorraed  a  resisting,  movable  tumor  felt  through  the 
abdominal  walls,  and  the  disease  was  supposed  to  be  carcinoma. 

When  the  fibroid  metamoq)hosi8  is  confined  to  the  pylorus  the  symptoBi 
are  those  of  stenosis  of  the  pyloric  orifice,  combined  with  dilatation  of  tlw 
stomach.  Prominent  among  these  symptoms  are  vomiting  of  accumulated 
ingesta  and  obstinate  constipation.  The  symptoms  are  explicable  by  the 
obstacle  to  the  entrance  of  substances  from  the  stomach  into  the  intestine. 

*  In  a  case  rei)orted  by  Nothnagel,  and  examined  microscopically  bv  W,  Muller, 
glands  were  found  only  in  the  pvloric  region  {DeiUsckes  Archiv  f.  Idin,  Med,,  1879,  Bd. 
24,  S.  353). 

«  DenUfchea  Archiv/.  klin.  Mai,  1878,  Bd.  21,  S.  578. 
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The  symptoms  and  signs  of  dilatation  of  the  stomach  will  be  considered  here- 
after. Nauwerk,  in  the  report  of  the  case  of  hypertrophic  stenosis  to  which 
reference  has  been  made,  gives  an  interesting  example  of  the  length  of  time 
during  which  ingesta  may  remain  in  the  stomach.  lie  found  in  the  stomach, 
at  the  autopsy,  cherry-stones  which  had  been  swallowed  three  months  pre- 
Tiously,  and  which  had  remained,  although  the  stomach  had  been  washed  out 
and  the  patient  had  vomited  repeatedly.  Sometimes  the  thickened  pyloric 
part  of  the  stomach  can  be  felt  during  life  as  a  small,  hard,  movable  tumor. 

The  DIAGNOSIS  of  cirrhotic  contraction  of  the  stomach  and  of  hypertrophic 
stenosis  of  the  pyloric  valve  cannot  usually  be  made  with  any  degree  of  cer. 
tainty.  The  disease  is  most  likely  to  be  confounded  with  cancer  of  the  stom- 
ach. The  following  points  are  to  be  considered  in  attempting  to  reach  a  prob- 
able diagnosis:  Cirrhosis  of  the  stomach  is  often  of  much  longer  duration  than 
cancer ;  it  may  attack  persons  much  younger  than  those  usually  affected  with 
cancer ;  pain  in  the  region  of  the  stomach  and  vomiting  of  blood  are  less  fre- 
quent and  prominent  symptoms  in  cirrhosis  than  in  cancer ;  the  inability  to 
take  more  than  a  small  quantity  into  the  stomach  is  a  more  marked  symptom 
in  cirrhosis  than  in  cancer.  Upon  no  single  one  of  these  points,  however,  can 
much  positive  value  be  placed  in  a  differential  diagnosis ;  nor  is  too  much  weight 
to  be  placed  upon  the  detection  of  a  hard  tumor  simulating  the  contours  of 
the  stomach.  Such  an  occurrence  is  rare  and  would  not  suffice  to  exclude 
cancer.  It  has  been  proposed  to  determine  the  size  of  the  stomach  by  caus- 
ing the  evolution  of  carbonic  acid  gas  in  its  cavity,  according  to  the  method 
first  proposed  by  Frerichs  (vide  Dilatation  of  the  Stomach,  Chapter  III.),  but 
this  procedure  has  not  yet  been  employed  in  contraction  of  the  stomach,  and 
it  could  not  well  serve  as  a  basis  of  a  positive  diagnosis.  The  diagnosis  of  cir- 
rhosis of  the  stomach,  then,  may  in  certain  cases  be  rendered  probable  by  a 
combination  of  favorable  circumstances,  but  it  can  hardly  become  a  certainty. 

The  ETIOLOGY  of  chronic  interstitial  gastritis  is  obscure.  Most  writers 
concur  in  regarding  spirit-drinking  as  one  of  the  causes.  It  is  most  frequent 
in  men  and  after  forty  years  of  age.  It  has,  however,  been  met  with  in  tem- 
perate persons  of  either  sex  and  in  early  life.  It  is  often  preceded  and 
accompanied  by  the  symptoms  of  chronic  simple  gastritis,  but  that  there  is 
no  essential  connection  between  these  processes  is  proven  by  the  infrequency 
of  cirrhosis  of  the  stomach  compared  with  the  frequent  occurrence  of  simple 
chronic  gastritis.  The  prognosis  is  grave.  The  disease  usually  runs  a  chronic 
course  and  terminates  by  asthenia. 

The  TREATMENT  embraces  remedies  to  palliate  irritation  of  the  stomach, 
abstinence  from  spirits  and  other  stimulants,  careful  regulation  of  diet,  and, 
if  there  be  pyloric  obstruction,  the  means  indicated  in  cases  of  dilatation  of 
the  stomach. 

(Jastro-Duodenitis— Duodenitis. 

In  acute  gastritis  the  inflammation,  as  already  stated,  may  extend  into  the 
duodenum.  This  is  also  true  of  subacute  and  chronic  gastritis  ;  but  it  would 
appear  from  the  symptoms  that  subacute  duodenitis  may  occur  as  a  separate 
affection,  not  connected  on  the  one  hand  with  gastritis,  or  on  the  other  hand 
with  inflammation  of  the  lower  portion  of  the  small  intestine.  The  symp- 
toms are — obscure  pain,  uneasiness  or  distress  occurring  some  hours  after  the 
ingestion  of  food — that  is,  after  it  passes  from  the  stomach  into  the  duode- 
num— and  tenderness  below  the  epigastrium  and  over  the  site  of  the  affected 
organ.  Duodenitis,  occurring  either  separately  or  in  connection  with  gas- 
tritis and  enteritis,  is  interesting  and  important  as  standing  in  a  causative 
relation  to  jaundice.     The  jaundice  is  to  be  explained  by  obstruction  either 
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from  swelling  of  the  mucous  membrane  of  the  duodenum  at  the  opening  of 
the  ductus  choledochus  or  from  an  extension  of  the  inflammation  into  the 
duct.  A  plug  of  mucus  is  frequently  found  in  the  ductus  communis  near  its 
opening  into  the  duodenum.  The  treatment  is  the  same  as  that  of  subacute 
gastritis.  The  affection  will  again  be  referred  to  in  the  consideration  of 
Jaundice. 

It  is  a  curious  fact,  first  ascertained  by  Curling  and  confirmed  by  other 
observers,  that  a  sloughing  ulcer  sometimes  forms  at  the  upper  part  of  the 
duodenum  within  a  few  days  after  the  occurrence  of  a  severe  bum  of  the 
skin.  Perforation  may  occur  under  these  circumstances.  Ulceration  of  the 
duodenum,  however,  is  by  no  means  a  constant  effect  of  an  extensive  buni. 


CHAPTER  III. 
STRUCTURAL  DISEASES  OF  THE  STOMACH. 

Softening. — Gastric  Ulcer. — Carcinoma  of  tho  Stomach.— Dilatation  of  the  Stomach.— 
Degeneration  of  the  Gastric  Tuhes. — Waxy  Degeneration  of  the  Stomach. 

Softening  of  the  Stomach— Gkustromalacia. 

SOFTENING  of  the  mucous  tunic  of  the  stomach  has  been  already  men- 
tioned as  one  of  the  anatomical  characters  of  gastritis.  The  importance 
of  not  considering  mere  softening  as  an  evidence  of  inflammation  was  then 
dwelt  upon.  At  autopsies  softening  of  the  mucous  membrane  of  the  fundus 
is  very  often  found.  Softening  may,  however,  be  much  more  extensive.  Not 
only  may  it  involve  the  entire  inner  surface  of  the  stomach,  but  it  may  extend 
in  depth  so  as  to  affect  the  remaining  coats  of  the  stomach,  and  it  may  even 
lead  to  perforation  of  the  stomach  and  the  escape  of  its  contents.  Nor  does 
the  process  always  stop  there.  The  adjoining  organs  may  be  attacked  and 
undergo  a  similar  softening.  Thus  the  liver  may  be  partially  destroyed,  or 
the  diaphragm  may  be  perforated  and  the  contents  of  the  stomach  be  found 
in  one  of  the  pleural  cavities.  There  has  been  much  controversy  as  to  the 
nature  of  this  softening,  but  it  is  now  admitted  that  it  is  a  post-mortem  occur- 
rence due  to  self-digestion.  It  has  been  rendered  probable  by  the  experiments 
of  Pavy  that  the  stomach  is  protected  during  life  from  self-digestion  by  the 
alkalinity  of  the  blood  circulating  in  its  walls.  The  alkaline  blood,  which 
flows  in  an  especially  rich  network  of  capillaries  in  the  superficial  layers  of 
the  mucous  membrane,  neutralizes  the  acid  of  any  of  the  gastric  juice  which 
may  penetrate  the  mucous  membrane.  AVith  death  the  neutralizing  influence 
of  the  circulating  blood  ceases.  If  the  stomach  now  contain  a  suflicient  quan- 
tity (»f  gastric  juice,  and  if  the  temperature  be  suitable,  there  is  nothing  to 
prevent  the  digestion  of  this  organ  and  the  extension  of  the  digestive  process 
to  surrounding  parts.  Inasmuch  as  softening  of  the  stomach,  in  the  tra- 
ditional acceptation  of  this  term,  is  purely  a  post-mortem  process,  it  cannot 
claim  consideration  in  works  the  purpose  of  which  is  chiefly  clinical.  Fuller 
descriptions  of  this  process  arc  to  be  sought  in  books  on  pathological  anatomy 
and  on  physiology. 
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Gktstric  Ulcer. 

The  form  of  ulcer  to  be  here  considered  constitutes  one  of  the  most  fre- 
quent and  dangerous  of  the  diseases  of  the  stomach.  It  is  to  be  distinguished 
from  certain  ulcerations  which  sometimes  occur  in  connection  with  inflamma- 
tion of  the  stomach — namely,  the  so-called  catarrhal  ulcers,  follicular  ulcers, 
and  superficial  hemorrhagic  erosions.  To  these  conditions,  as  well  as  to  ulcer- 
ations produced  by  corrosive  poisons,  reference  has  already  been  niade. 
Genuine  tuberculous  ulcers  occur  in  the  stomach,  but  they  are  very  rare  and 
require  no  further  mention.  [The  last  remarks  are  also  applicable  to 
typhoid  ulceration  of  the  stomach. — H.] 

To  the  form  of  ulcer  now  under  consideration  various  designations  have 
been  applied,  such  as  simple  (in  distinction  from  cancerous),  chronic  (a  term 
not  always  applicable),  round,  perforating,  eroding,  and  digestive  (ulcus  ven- 
triculi  simplex,  chronicum,  rotundum,  perforans,  corrosivum,  ex  digestione). 
Simple  ulcer  of  the  stomach  presents  certain  anatomical  characters  which 
are  met  with  elsewhere  only  in  a  similar  form  of  ulcer  in  the  lower  part  of  the 
oesophagus  and  in  the  upper  part  of  the  small  intestine.^  The  most  marked  of 
these  peculiarities  is  that  in  its  early  stages  the  ulcer  presents  no  evidences  of 
inflammation  in  its  base  or  its  edges.  The  shape  of  the  ulcer  is  round  or  oval, 
and  sometimes,  but  rarely,  irregular  from  the  coalescence  of  two  or  more  ulcers. 
The  floor  of  the  ulcer  usually  lies  deeper  than  the  mucous  coat.  From  its 
tendency  to  extend  in  depth  the  ulcer  is  called  perforating.  The  floor  is  not 
infrequently  the  muscular  tunic ;  but  it  may  be  the  serous  coat,  or,  if  the  ulcer 
have  perforated  the  walls  of  the  stomach  and  adhesions  have  formed,  the  base 
of  the  ulcer  may  be  occupied  by  some  of  the  adjacent  viscera,  such  as  the 
pancreas  or  liver.  As  the  ulcer  extends  in  depth  each  successive  tunic  of 
the  stomach  is  invaded  in  less  extent  than  the  preceding.  The  ulcer  thus 
acquires  a  characteristic  funnel-shape,  the  large  opening  being  in  the  mucous 
membrane  and  the  apex  directed  toward  the  peritoneum.  The  successive 
layers  can  sometimes  be  recognized  as  strata  or  steps  in  the  wall  of  the  ulcer. 
This  funnel-shaped  appearance  is  not  always  present.  The  edges  are  some- 
times abrupt  instead  of  sloping.  If  the  ulcer  be  recent,  ita  edges  are  smooth 
and  clean-cut  like  those  of  a  hole  punched  out  of  the  mucous  membrane. 
They  may  be  infiltrated  with  blood,  but  they  are  not  swollen  by  inflammatory 
exudation.  The  base  may  be  smooth  or  soft  and  pulpy,  and  it  may  also  have 
a  hemorrhagic  aspect.  More  frequently,  old  ulcers  are  found  in  which  the 
edges  are  somewhat  thickened  and  indurated  by  the  growth  of  fibrous  tissue. 
The  floor  in  old  ulcers  is  usually  smooth,  pale,  and  hard.  Chronic  gastritis 
is  not  infrequently  present.  The  size  of  the  ulcer  varies  much  in  different 
cases.  The  average  size  is  perhaps  that  of  a  silver  dime  or  quarter  of  a  dol- 
lar. The  ulcer  may  be  very  minute.  In  two  cases  reported  by  Murchison 
pore-like  holes  from  one  to  two  lines  in  diameter  were  found,  which  had  pene- 
trated one  of  the  gastric  arteries  and  produced  fatal  hemorrhage.  A  sWilar 
case  has  been  reported  by  Reid.*  On  the  other  hand,  the  ulcer  may  be  as 
large  as  the  palm  of  the  hand,  and  may  extend  along  the  lesser  curvature 
from  the  pyloric  to  the  cardiac  orifice.*  As  a  rule,  only  a  single  ulcer  is 
found,  but  it  is  not  a  great  rarity  to  find  two  or  more  ulcers  (according  to 
Brinton,  in  21  per  cent,  of  the  cases).     Still   less  infrequent  is  it   to  meet 

'  Thi»  is  true,  unless  the  rare  variety  of  ulfer  dei>cril)e<l  by  Clarke  and  by  Klelw  as 
ulcus  corrodens  uteri — corrodinjf  ulcer  of  the  t-ervix  uteri — Ik?  inclu<lf<l  in  this  caie^'ory. 
(Consult  Klebs,  Handbuch  der  Patltolofji'schen  Awitomiey  Bd.  1,  S.  87*1) 

«  Buffalo  Medical  JonmaJ,  1840,  vol.  ii.  p.  641. 

•  Chrnreilhier  has  described  an  uU*er  6^  inches  long  and  '5J  wide ;  Law,  one  measur- 
ing 6  by  3  inches. 
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with  the  cicatrices  uf  old  ulcers,     Sometimes  ulcor8  are  found  ijpjKvsiif 
other  on  carrci^poiiding  \xdkvU  of  the  stoniaoh.     The  most   frefj  iierit  sieat 
gastric  ulcer  is  in  tht'  f»jloric  region  un  the  postc^rior  t<tirface  and  in  the  to 
mediate  neighborhnod  of  the  le.s^er  curvuture.'    Tlccrs  of  the  anterior  sudm 
are  much  rarer,  but  are  more  dangerous,  as  will  he  explained  presently, 
microscopic  examination  of  ulcer:*  t^till  progressing  shows  in  their  hniw 
ed^es  u  uranuhir  substance  whicli  h  the  result  of  molecular  <!' 
the  surrounding  tissue.     It  is  by  a  process  of  molecular   n*  ii| 

ulcer  extend:*.      In  rare  instances  granulation-tissue  may  be   pieaeiU  iti 
wall  of  the  ulcer.      In  the  ulcers  with  hard,  thickened  edges^  these  a^  Wi-ll  ( 
the  base  are  occupied  by  fibrous  tissue  eontniniug  fusiform  and   r«>uud  cclli 
the  blood-vessels  in  this  tissue  present  thickened  walls  and  diminished  cd 
ibre;  and  they  may  contain  thrombi.     Newly-fortiied  connective  tissue  i 
extend  for  some  distance  into  the  surrounding  mucous  membmoe  and  co 
press  the  tubules,  which  may  be   thereby   distorted  and  eveti   ohUtemted 
8imp!e  ulcer  may  be  complicated  by  cancer  of  the  stomach*     In  fiict 
wrihTs  believe  that  ulcer  may  even  predispose  to  the  develi>pment  of  < 
Uleer  of  the  stomach  not  infrequently  heals  by  eieatrixHtion  j  in  fat  > 
trices  are  found  otYener  than  open  ulcers.    The  resuhing  cicatrix  i»  n^^i 
wliitish  stellate  scar,  attended  with  puckering  \jf  the  adjacent  mn 
brane.     If  the  ulcer  be  large  and  dt'i-p.  cicatrization  may  cause  c^ 
and  even  extreme,  deformity  of  the  stomach.     Thus  the  stomach  may  be  %*.'i»' 
strieted  s>o  as  to  present  an  hour-glass  ^hape.     Stricture  of  the  pylorus,  with, 
consequent  dilatation  of  the  stomacli,  may  }je  caused  by  cieatrixation  of  { 
ulcer;  but  instead  of  eicatrizitig  the  ulcer  may  penetrate  all  of  th*^  contsj 
the  stomach.     When   the  ulcer  in  situated  on  the  [posterior  surface  of 
stomachy  as  is  usually  the  ease,  a  localized  peritonitis  over  the  seat  of 
ulcer  generally  leads  to  the  formation  of  adhesions  with  surrounding  tug 
so  that  when  perforation  is  eflected  the  floor  of  the  ulcer  is  fonued  by  i^i*i 
part  adjacent  to  the  stomach.     Sometimei*,  however,  the  development  and  tbc 
progress  of  the  ulcer  are  so  rapid  that  time  is  not  allowed  for  the  formation 
of  adhesions,  and  the  contents  of  the  stomach  escape  into  the   peritoneal 
cavity*     It  is  a  noteworthy  fact  that  ulcers  on  the  anterictr  surface,  althioigh 
the  least   frequent,  are  the  most  liable  to  perforate  without  protective  adhc- 
gions.     The  explanation  of  this  peculiar  danger  lies  in  the  active  movemeli 
of  thi»  part  of  the  stomach  and  its   unfavorable  relations  to  surroundil 
partrt.     The  pancreas  most  frequently  forms  the  floor  of  ulcers  situated 
the  posterior  surface,  but  the  stomach  may  also  become  agglutinated  to 
liver,  the  spleen,  the  diaphragmj  lymph-glands,  etc.     The  uleer  may  eontiil 
Uf  extend  into  the  surrounding  organs  which  form  its  base.     The  panel 
usually  offers  considerable   resistance  to  the  progress  of  the  ulcer,  but 
liver  is  not  infrequently  invaded.     The  funnel-shaped  appearance  i**  not  _ 
served  in  tlie  organs  secondarily  involved.     On  the  other  hand,  cavities 
considerable  size  may  be  fornuul  which  communicate  by  a  small  opening  wa 
the  stomach.     The  reactive  inflanimution   \u  organs  invaded  by  gastric  uk 
leads  to  the  formation  of  fibrous  tissue,  and  sometinjcs,  particularly  in 
liver,  to  abscesses.      Fistulous  communications  of  the  stouiach  with  adjac 
parts  may  be  formed.     Thus  the  ulcer  may  open  into  the  cohm,  the  duo 
num  or  some  f>ther  part  of  the  intestine,  the  pleural  cavity,  the  lungs, 
the  gall-bladder,      Gastro-cutnneous  fii!ttuh'e  may  Vie  pntduced,  but  they  i 
very  rare.     The  most  frequent  are  gastro-eolic  fistulfe.     If  the  ulrer  oj 

*  0(  793  uU^rs,  in  28S  the  ulcer  ocenpieil  the  lesser  curvainre ;  in  23o,  ihi?  \tmU'l 
wall ;  in  *J5,  ihe  pylorus ;  in  GO,  the  anlorior  wall ;  in  50,  the  cardhi ;  in  29,  the  fund 
in  27,  the  greater  curvature  lurtitle  by  Welch  on  "Gastric  Ulcer,"  in  /'r/iprr'* 
t^  Pi^aetietu  Metiicinr^  by  Atncrican  Au(hi*t%  voL  ii.). 
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to  the  peritoneal  cavity — and  this  accident  may  take  place  even  after  adhe- 
ons  arc  formed — peritonitis  ensues  if  immediate  death  do  not  follow.  Death 
imetimes  occurs  suddenly  from  perforation  of  the  stomach,  and  is  attributed 
)  paralysis  of  the  heart  from  shock.  The  peritonitis  following  perforation  is 
dually  general.  It  is  sometimes,  however,  localized,  in  consequence  either 
f  the  slow  escape  of  the  gaseous  and  fluid  contents  of  the  stomach  through 
i  small  opening  or  of  the  formation  of  previous  adhesions.  On  p.  57  ref- 
^nee  has  been  made  to  subphrenic  abscesses  containing  air  and  simulating 
poeamo-pyothorax.  The  external  opening  in  the  stomach  is  usually  round, 
lod  its  edges  are  sharp  and  well  defined  in  cases  of  perforation. 

The  hemorrhages  which  constitute  one  of  the  chief  dangers  to  life  in  gas- 
tric ulcer  may  proceed  from  capillaries  and  small  vessels  in  the  walls  or  base 
of  the  ulcer,  or  they  may  come  from  erosion  of  a  large  artery  or  vein.  In 
cases  of  profuse  fatal  hasmatemesis  an  eroded  artery  will  generally  be  found 
in  the  floor  of  the  ulcer.  The  ulcerated  artery  may  be  either  one  of  the 
trteries  of  the  stomach  or  an  adjacent  vessel,  as  the  splenic.  Gastric  ulcer 
has  been  known  to  perforate  the  portal  vein,  and  in  more  than  one  instance  a 
limple  or  a  suppurative  pylephlebitis  has  been  produced  by  this  disease.  In 
eevend  cases  small  aneurisms  have  been  found  in  the  floor  of  the  ulcer. 

l\k^  pathogenetic  of  simple  ulcer  of  the  stomach  has  been  a  subject  of  much 
experimentation  and  discussion.  The  absence  of  inflammation,  and  the  fact 
diat  this  variety  of  ulcer  is  met  with  only  in  the  lower  part  of  the  oesophagus, 
the  stomach,  and  the  upper  part  of  the  small  intestine,  early  suggested  the 
new  that  it  is  produced  by  the  solvent  action  of  the  gastric  juice ;  and  this  is 
the  opinion  now  generally  entertained.  Hence  the  names  peptic  ulcer,  diges- 
kire  ulcer,  and  ulcus  ex  digestione  are  sometimes  employed.  In  the  preceding 
irtiele  was  stated  Pavy's  view,  which  is  widely  accepted,  that  self-digestion 
of  the  stomach  is  prevented  during  life  by  the  constant  flow  of  alkaline  blood 
in  the  rich  capillary  network  of  the  gastric  mucous  membrane.  If  this  view 
be  adopted,  it  must  be  assumed  that  the  primary  cause  of  simple  gastric 
vker  is  to  be  found  in  some  local  disturbance  of  the  circulation  in  the  gastric 
■neons  membrane.  As  to  this  also  most  writers  are  agreed.  As  to  the 
Mtore,  however,  of  the  change  thus  interfering  with  the  circulation  there 
a  the  widest  diversity  of  opinion.  An  absolute  basis  of  fact  is  lacking  for 
aetrlj  all  the  theories  propounded  to  explain  the  diminished  resistance  of  the 
■aeoos  membrane  to  the  action  of  the  gastric  juice,  "l^he  anatomical  investi- 
gation of  the  ulcer  as  a  rule  furnishes  little  or  no  clue  to  its  primary  cause. 
The  following  conditions  have  been  assigned  as  causes  of  gastric  ulcer  by 
iaterfering  with  the  circulation  and  consequently  diminishing  the  alkalinity 
^  dreumseribed  portions  of  the  wall  of  the  stomach :  Embolism  and  throm- 
hoos  of  branches  of  the  gastric  arteries ;  thrombosis  of  the  corresponding 
▼bm;  diseases  of  the  coats  of  the  same  vessels,  especially  atheroma,  fatty 
Regeneration,  and  amyloid  degeneration  ;  spasm  of  the  arteries,  causing 
uraia  of  the  districts  they  supply ;  spasm  of  the  muscular  coat  of  the 
VODach,  compressing  the  veins  and  leading  to  hemorrhages ;  obstructions  in 
tie  portal  circulation,  inducing  chronic  congestion  and  hemorrhages  from  the 
mine  veins;  hemorrhages  into  the  wall  of  the  stomach  from  rupture  of 
ke  vessels  incident  to  injuries,  vomiting,  ingestion  of  corrosive  substances, 
vxeased  blood-pressure,  and  aneurismal  and  varicose  dilatations ;  inflamma- 
ry  infiltration  compressing  the  blood-vessels.  Disturbed  nervous  influence 
s  also  been  adduced  as  a  cause.^  Bbttchcr's  view,  that  gastric  ulcer  is  of 
In  support  of  this  view  have  been  cited  the  experiment  of  Frericlis,  who  found  an 
er  of  the  stomach  in  a  cat  after  division  of  the  Bulanchnie  nerves  and  of  the  cneliac 
«,  Mnd  the  experiments  of  Ebstein,  who  hy  injuries  to  tlie  brain  and  cord  in  animals 
jacetl  nioers  upon  a  hemorrhagic  base.  X  not  very  appropriate  comparison  has  also 
I  mjKie  between  gastric  ulcer  and  ulcer  of  the  cornea  after  section  of  the  trigeminus. 
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my*'*»Uf  *tT\'/\u  i\ut\  \iTtA\U'i't\  by  tIk*  action  iif  microcoooi.  ha*  met  with  no 
roiifirni:iti'fri.  I'*iri;illy.  irifTi*2i«if'<I  anility  of  tlie  jrastric  juice  ha?  been  thou*jht 
to  lie  ;iii  f'l«'ififnt  in  th<;  r'aii^ation  of  (ligestivc  ulcer.  It  would  lead  too  far 
to  athiiijit.  a  i'riti«'i.-m  of  tlif.-*;  diffmint  theoriei*.  The  emWic  origin  is 
natiirally  Mij^riri-Mi-d  l»y  \\\o  fiinni*!  shape  of  the  ulcer  corresponding  to  the 
wi-<l:.o'  niiapi'd  arfa  of  distrihiitioTi  of  branches  of  the  gastric  arteries,  bnt 
thi-4  ilifory  in  ahiio-^t  wliojjy  devoid  of  anatomical  support.  No  embolus  in  a 
y.\*\v\v  arlrry  ix  found  in  ulcer  (»f  the  stomach,  and  in  the  majority  of  cases 
tlii'i'i-  Ik  no  Hoiirfc  for  an  einholuH.*  (vastric  ulcer  is  by  no  meant*  a  frequent 
ocnirrrnfr  in  dihrane  attended  by  emb<dism  in  various  parts  of  the  body.  If 
II  tliroiiibuH  br  found  in  a  vessel  near  a  gastric  ulcer,  it  is  as  proper  to  con- 
hitlrr  it  tin*  eflert  as  the  cause  of  the  ulcer.  The  most  plausible  view,  and 
the  oiii*  wliifh  has  the  greatest  number  of  supporters,  is  that  a  considerable 
nunibf'r  of  iilrers  of  the  stoniarh  are  produced  by  hemorrhagic  infiltration  uf 
II  rireuniNrribfd  pnrtif»n  of  the  wall  of  the  stomach.  It  is  to  be  noted.  a« 
]ioin(iMl  oul  rspeciallv  by  Axel  Key,  that  the  hemorrhage  must  involve  more 
tliiin  I  111'  supf'riirial  layer  of  the  mucous  membrane — must  extend  probably 
to  the  deeper  and  less  vaseular  tissues.  Superficial  hemorrhages  are  followed 
by  snperlieial  erosions,  the  extension  of  which  in  depth  is  arrested  by  the 
great  vaseularity  of  the  mucous  membrane.  The  mode  of  production  of 
heuKtrrluigie  erosion  is  thus  similar  to  that  of  simple  ulcer.  The  causes  of 
the.He  deeper  heniitrrhages  are  doubtless  various,  and  they  include  many  of  the 
eaUNOs  \A*  uleer  wliieh  have  been  enumerated.  Perhaps  spasm  of  the  muscu- 
lar fibres  of  the  stoniaeh  attendant  upon  eardialgia  and  vomiting  should  be 
speoially  mentituied  ;  but.  while  etuisidering  hemorrhage  in  the  coats  of  the 
Moniaeh  as  a  probable,  and  perhaps  friHjuent.  cause  of  ulcer,  it  is  not  nece*- 
sarx  to  eon>itler  it  the  only  cause,  or  to  deny  the  efficacy  of  other  cau:ies 
\\lnrh  ha\e  boon  eiied.  the  iniporianee  of  which,  with  our  present  knowledge. 
i^  lo>s  oxitleni  li  is  interoMiusr  that  uleors  which  may  be  produced  in  vari- 
ou>  \\a\s  avtititMallx  in  the  stomachs  of  aninnls  readily  heal.  Anaemia,  how- 
ex  ev.  ha^  bivn  pn^xon  e\|vrimonially  to  K'  an  obstacle  to  the  pRX?es?  of 
iv^'jur  Ft>Mn  thi>  point  of  x  iow  the  pri»blem  is  t|uile  as  much  to  expiiin 
xxV.x  r.ltvv  of  the  stt  i^a^h  d»v>  r.ot  hoal  as  it  is  to  explain  how  it  is  produced. 
\\  .N  yv,^^.•^)'^^  tb:ii  \.^ri.Mis  »viis:it«tii>nal  conditions,  and  alsc»  diseases  of  the 
Mivs'.  x«*vsr;>  -.u  tbo  walls  of  the  uUvr.  impt-de  the  pnxvss  of  repair.  [Recent 
vi  X,  ;i:.  V.<>  Vi,4x <^  o.»  :i*.v^!^>:r;Ut\i  \\\^\  c::\>\t\c  Vi'.o^r  has  for  its  eti^il-'cical  basis  a 
.-.  ^^  v.*.  .  ::..  V.  Is  :«iir.  :ho  *vr.;po>-::i"^:i  *  1*  :V.o  cssiriC  juii>e  and  that  of  the 
:.../.  . -.  :  ^ '. > :  v *:  . .-.  u w  \ \\\ y- .  x  t  r ; > V. r.i i  v, i  . :"  ; h o  \:a\<t  fluid  an d  a  by f -c-raoid 
X . .. , , .  .  -  .  v.  »•  ^  •  -.  -.v « T  1 V  ;  I .  { >  0  . • .  V ;  i :  v. :  : ,■»  ■.:  s:  > .  ;  h  e  al Tc-ra li  <*ti  of  the  bi ^x^i  i* 
.v..-  V.  .:•:  V.  y  t:-,v;  Vk  .  isv,  >i  .;\ir  r..'.>  l-.nv.  ■.  ristTTfi  in  assix-iaiJon  wi:h  a 
^•. >.-..,■  ■ . .  . V  . '  . : v.* i "  *i : -. .^ ■ : ^  V v .* i z  > .-. ; >;  ^ ir^ uniSiAu eesL  whi ch  are 
.  \ .  •.•  V .  .  •■  •* .  . . ' V  ;..>;.*. ;  •.;  •.  V  s,  ss .-.  v:.  -.  v ;:  :>..*.:  :  r.  i  riinxn .:■ .  •!!  of  i  he  srastric 
,-..vv    K    .  .. .  :-.v.   ..    >..,'>.  N     ;\::    :  :r.j.:   >:   '>.t  i^  iis  jowers  of  resifxin^ 
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The  CLINICAL  HISTORY  embraces  as  the  most  prominent  symptoms  pain,  ten- 
derness on  pressure,  vomiting,  and  hemorrhage  from  the  stomach.  These  are 
the  important  symptoms  in  a  diagnostic  point  of  view.  Pain  is  rarely  want- 
ing. It  is  burning  or  gnawing  in  character,  coming  on  directly  or  soon  after 
the  ingestion  of  food,  and  continuing  until  the  contents  of  the  stomach  have 
either  passed  into  the  duodenum  or  been  ejected  by  vomiting.  The  quickness 
with  which  the  pain  follows  the  ingestion  of  food  is  a  diagnostic  point.  If  pain 
be  due  to  simple  indigestion  or  neuralgia,  it  generally  occurs  after  a  greater 
or  less  interval  from  the  time  of  taking  food.  It  is  situated  at  or  near  the 
epigastrium,  and  is  generally  confined  to  a  small  space.  A  similar  gnawing 
pain  in  the  back,  between  the  shoulders,  is  not  uncommon.  The  probable 
cause  of  the  pain  is  irritation  of  the  ulcerated  space  by  the  contact  of  the 
ingesta  and  the  gastric  juice.  The  pain  from  this  cause  is  especially  marked 
after  the  ingestion  of  stimulating  articles  of  food  or  drink,  and  when,  from 
indigestion,  the  contents  of  the  stomach  undergo  chemical  changes.  Pain 
may  be  caused  also  by  circumscribed  peritonitis  and  by  the  traction  of  adhe- 
sions which  have  resulted  from  peritoneal  inflammation.  The  latter  causes 
may  account  for  the  exceptional  occurrence  of  pain  irrespective  of  the  inges- 
tion of  food.  The  pain  caused  by  the  action  of  the  gastric  juice  is  felt 
directly  after  eating,  because  the  secretion  of  the  juice  is  excited  by  the  pres- 
ence of  food  in  the  stomach.  The  pain  is  sometimes  absent  for  several  con- 
secutive days.  It  is  affected  by  the  position  of  the  body,  being  in  some  cases 
increased  by  lying  on  the  back  and  relieved  by  bending  forward ;  in  other 
cases  the  reverse  is  observed.  The  explanation  is  afforded  by  the  situation 
of  the  ulcer  on  the  posterior  or  the  anterior  wall  of  the  stomach.  As  in  the 
majority  of  cases  the  ulcer  is  on  the  posterior  wall,  relief  is  oftener  obtained 
by  bending  forward  than  by  recumbency  on  the  back.  Tenderness  on  pres- 
sure over  the  epigastrium  is'almost  invariably  present,  confined,  like  the  pain, 
within  a  small  area,  and  varying  considerably  in  degree  in  different  cases. 
Vomiting  is  a  very  frequent  but  not  a  constant  symptom,  occurring  after  a 
period  from  the  time  of  taking  food  varying  in  different  cases,  the  act  of  vom- 
iting usually  not  violent  but  complete,  and  the  ejection  of  the  contents  of 
the  stomach  followed  by  notable  relief  of  pain  and  distress.  Mucus  may  be 
expelled  in  more  or  less  abundance  with  the  ingesta.  As  respectS  vomiting, 
much  will  depend  on  the  quantity  and  kind  of  food  ingested.  Indigestible 
and  stimulating  articles  are  more  likely  to  provoke  it,  as  well  as  to  increase 
pain,  than  those  which  are  bland  and  easy  of  digestion.  Hot  substances  are 
not  as  well  borne  as  cold.  Hemorrhage,  as  shown  by  the  vomiting  of  blood  in 
greater  or  less  quantity,  is  a  symptom  of  fre(iuent  occurrence.  The  vomiting 
of  blood  generally  occurs  after  a  meal.  The  hemorrhage  is  sometimes  so 
abundant  that  life  is  lost  from  this  cause.  Cases  have  been  reported  in  which 
life  was  lost  from  hemorrhage,  although  no  blood  was  vomited,  the  stomach 
being  found,  after  death,  filled  with  clots.  The  blood  vomited  is  dark  or 
grumous  from  the  change  of  hsemoglobin  to  ha^matin  by  the  action  of  the 
ga.stric  juice,  provided  the  vomiting  do  not  immediately  follow  the  hemor- 
rhage. If  vomiting  quickly  follow  a  profuse  hemorrhage,  the  blood  may 
retain  its  alkaline  reaction  and  its  arterial  color.  As  a  rule,  simple  inspection 
of  the  vomited  matter  suflices  to  determine  the  presence  or  the  absence  of 
bliKKi.  In  cases  of  doubt  resort  may  be  had  to  microscopic  or  spectroscopic 
examination.  Blood-corpuscles,  usually  much  shrivelled,  can  generally  be 
recognized  by  the  microscope.  Sometimes,  however,  they  are  so  disorganized 
by  the  action  of  the  gastric  juice  that  their  detection  by  this  instrument  is 
difficult  or  impossible.  In  this  case  the  spectroscope  will  usually  afford  the 
desired  information.     The  stools  also  should  be  examined  with  reference  to 
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th«  gross  and  mitToscopicai  appeitraiicos  of  blood,  mwt'  hon        '  may  UVe 

place  without  vomiting,  the  Mood  pus^in^i:  into  the  inteHiiti  s 

The  bowels  in  ca.se8  of  gustric  idccr  arc  ^euerully  eouKtipuU-d,  ;• 
easily  inKier^tood  in  the  cuses  in  whieh  vomiting  in  u  proniineut 
Auienorrha.'u  is  common.     Tht;re  is,  however,  little  fouudHtiun  for 
that   hemorrhttgo  fri»m  the  uk-er  oecun*  vieariounlj  in  the  place  of  i 
tion,  but  the  latter  cease?*  c^^r  i?  deficient,  ns  in  misas  of  antemia  prodae<?d  bv 
hemorrhiijres  elsewhere  or  from  other  causes. 

The  perfciniting  ulecr  occurs  oftene^t  in  young  gnrls^  and  partieularlv  in 
young  maid'Servants.  Statistics  tjhow  that  fcniales  are  more  liable  to  ulcer, 
the  proportion  being  2  males  to  3  females.  In  females  the  ulcer  most  fre- 
quently develops  between  twenty  and  thirty,  and  in  males  between  thirty 
and  forty^  year**  of  age.  Clinical  observation  fails  U)  ahow  any  de|K!ndt'n 
on  particular  habits  of  diet  or  other  causefj,  nor  has*  it  xkny  known  rebuioi 
abip  with  other  affectionf?.  It  ma}*  lie  ^stated,  however,  that  pen^unj*  of  fetbl 
or  impaired  constitution  arc  more  liable  to  it  than  the  robust. 

The  DIAGNOSIS  of  gastric  ulcer  may  be  made  witli  much  certainty*  pnindcd 
the  diagnostic  symptoms  be  prcf^cnt — namely,  pain  of  a  burning  or  giiawi] 
character  limited  to  a  circumscribed  *ij»acc  in  the  epigastrium,  with   tend 
negs,  also  circumscrilietl,  the  psiiu  felt  directly  after  the  ingestion  of  food,  a 
especially  after  certain   kinds  of  fond^  vomiting  occurring  during  the  proce 
of  stomai'h  dige*ition.  and   followed   by  relief,  and,  tinally,  ga^trorrhagia  of 
h.'^matemesLs.     Analogous  hymptoms,  it  is  true^  may  be  present  in  ea3*?s  af 
cancer  of  the  stomachy  but  there  are  points  of  contrast  involved  in  thiis  dif- 
ferential diagnosis  which  will   be  noticed  presently  in  considering   cane 
Moreover,  the  aksence  of  a  tumor  appreciable  through  the  abdominal  wal 
goes  far  toward  the  exclusion  of  cancer     Chrome  ga^stritii*  and  ulcer  ha 
Bjniptoms  to  some  exti.^nt  in  common ;  but  in  chronic  gastritis  pain  is  le 
prominent,  vomiting  does  nc»t  occur  so  fre<(Ut^ntly,  and  hemorrhage  is  want* 
ing.      In  eajses  of  gastralgia  the  pain  might  suggest  the  idea  of  ulcer;   but 
the  pain  in  gastralgia  is  not  aggravated,  and.  on  the  contrary,  is  often  relievt* 
by  the  ingestion  of  food ;  tenderness  over  the  cjiigastrium  is  not  presi*nt,  bul 
the  pain  is  often  relieved  by  pressure ;  vomiting  is  an  occasional  symj»toi 
only  ;  ha^matemesis  does  not  occur.     Attacks  of  gastralgia  and  gastric  ul 
are^  however,  sometimes  associated.     In  cases  of  merely  functional   disardi 
pain,  vomitings  and  h^matemesis  are  all  wanting.     Ila^matemesis^  it  is  tc» 
bonie  in  mind,  is  not  alone  evidence  of  ulcer.     It  occurs,  irresjKJctivc  of  dii 
ease  of  the  stomach,  in  certain  eases  of  cirrhosis  of  the  liver.     It  h  the  uni 
of  the  several   sytnptoma  ju.«t  named  that   renders  the  diagnosis  complct 
These  diagnostic  symptoms,  however,  are  not   united  in  all  ca!*e8  f»f  ga^trit 
ulcer.     Hemorrhage    is   nctt    invariably   present;    vomiting   is   not    alwayi? 
prominent  symptom,  and  may  be  wanting;  pabi  and  tenderne^*  arc  not  in 
all  rases  marked :    the  afTcction,  in  shorty  is  sometimes  latent,  more  or  !♦•*>$ 
difficulty  or  disturbance  of  digestion  only  being  manifested-     Ui>  ^ 

circumHtiinccs  a  positive  tliagnosis  cannot  be  made,     A  strong  sn>|  T 

the  existence  of  the  affection  may  in  some  cases  be  reasonably  eut«ruined 
when  the  gympton»s  do  not  warrant  a  positive  diagnosis. 

[The  affections  with  which   gastric   ulcer  is  mo^^t  apt  to  be  confounded  are 
ga&(tra1gia  nervosa  and  cancer.     The  pain  attending  the  former  bvars  no  eon 
stant  relation  to  the  ingestion  of  food — in  fact ,  as  above  wtated^  is  soinc!titti< 
relieved   by  eating   as    well  aii   by  pressure  upon  the  epigastrium — and 
usually  associated  with  other  neuroses,  such  as  cephalalgia,  intercostal  neur- 
algia, and  clavus. 

Cancer  usually  occurs  at  an  age  more  advanced  than  that  of  most  of  the 
aufferera  iVom   ulcer,  and  is  characterized  by  the  rapid  developtucQC  of  pro- 
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found  cachexia,  the  frequent  enlargement  of  the  left  supraclavicular  glands, 
the  occasional  presence  of  a  palpahle  tumor  in  the  epigastrium  or  its  imme- 
diate neighborhood,  the  absence  of  free  hydrochloric  acid  from  the  gastric 
juice,  and  the  abundant  presence  of  organic  acids  in  that  fluid.  HsDmatem- 
esis,  when  present  in  cases  of  cancer,  is  generally  small  in  amount  and  fre- 
quently recurrent.  The  blood  is  also  more  apt  to  be  altered  by  a  prolonged 
stay  in  the  dilated  stomach — coffee-ground  vomit. 

Ewald  gives  an  elaborate  table  in  which  the  chief  differential  diagnostic 
points  between  nervous  gastralgia,  ulcer,  and  carcinoma  are  given  with  con- 
siderable detail,  but  he  detracts  somewhat  from  it«  value  by  the  statement 
that  the  features  of  the  three  diseases  are  much  more  easily  defined  on 
paper  than  in  actual  practice — an  opinion  from  which  no  experienced 
physician  will  dissent. — H.] 

Gastric  ulcer  proves  fatal  in  different  modes.  One  of  these  is  by  perfora- 
tion, diffuse  peritonitis  being  induced  by  the  escape  of  the  contents  of  the 
stomach.  Perforation  into  the  general  peritoneal  cavity  occurs  in  about  6i 
per  cent,  of  all  cases  of  gastric  ulcer.  In  the  great  majority  of  cases  diffuse 
peritonitis  caused  by  perforation  of  the  stomach  proves  fatal.  Recovery, 
nowever,  is  within  the  range  of  possibility.  This  accident  would  take  place 
oflener  than  it  does  were  it  not  for  the  adhesion  of  the  stomach  to  the  adja- 
cent organs  as  a  result  of  circumscribed  peritonitis.  Perforation  is  most  likely 
to  occur  when  the  ulcer  is  situated  on  the  anterior  surface  of  the  stomach. 
The  perforation  generally  takes  place  after  the  ingestion  of  a  meal,  or  in  the 
act  of  straining  or  sneezing,  or  in  some  sudden  and  forcible  movement  of  the 
body.  In  some  cases  peritonitis,  following  perforation,  occurs  without  having 
been  preceded  by  any  symptoms  pointing  to  the  existence  of  ulceration  of  the 
stomach.  The  following  case  is  illustrative  of  the  statement  just  made :  A 
well-nourished  woman  of  about  thirty-five  years  of  age  had  complained  only 
of  indigestion,  when  suddenly  there  occurred  severe  abdominal  pain,  followed 
by  speedy  collapse  and  death.  Poisoning  was  suspected,  and  the  autopsy  was 
made  by  direction  of  the  coroner.  A  round,  funnel-shaped  ulcer  of  the  size  of 
a  quarter  of  a  dollar  was  found  on  the  anterior  wall  of  the  stomach.  Perfora- 
tion had  taken  place  and  given  rise  to  acute  peritonitis.  As  has  been  stated, 
peritoneal  adhesions  having  previously  taken  place,  perforation  may  open  a 
communication  with  the  transverse  colon.  The  evidence  of  this  is  stercora- 
ceous  vomiting. 

Another  mode  in  which  it  proves  fatal  is  by  hemorrhage.  Life  may  be 
slowly  destroyed  by  the  continued  escape  of  blood  or  by  repeated  attacks  of 
hemorrhage,  or  the  loss  of  blood  may  be  so  rapid  as  to  destroy  life  quickly. 
Death  from  hemorrhage  occurs  in  from  3  to  5  per  cent,  of  all  cases  of  gastric 
ulcer. 

Another  mode  in  which  it  proves  fatal  is  by  inanition.  Death  takes  place 
by  slow  asthenia  when  the  stomach  is  so  intolerant  of  ingesta  that  aliment 
sufficient  for  the  support  of  life  is  not  retained.  In  other  words,  patients  are 
gradually  starved  to  death,  provided  life  be  not  cut  off  by  some  other  disease 
which  the  system  may  be  rendered  unable  to  resist  in  consequence  of  the 
debility  incident  to  the  stomach  affection. 

The  duration  is  very  variable.  Death  sometimes  t^kes  place  from  perfora- 
tion or  hemorrhage  within  a  few  weeks,  or  even  a  few  days,  after  the  time 
when  the  symptoms  first  denoted  gastric  trouble ;  or,  as  already  stated,  per- 
foration and  hemorrhage  may  occur  when  previous  symptoms  denoting  triis- 
tric  ulcer  were  wanting.  But  if  these  accidents  do  not  prove  the  immediate 
cause,  of  death,  life  is  usually  prolonged  for  many  months,  and  it  may  be  for 
many  years.  Brinton  states  that  he  has  notes  of  one  case  in  which  probably 
a  continuous  open  ulcer  existed  for  thirty-five  years,  and  of  two  cases  in  which 
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the  duration  was  thirty  years,  together  with  three  or  four  of  twenty,  four  or 
five  of  fifteen,  and  several  of  ten,  seven,  five,  and  four  years'  duration.  It 
is  not  uncommon  for  the  symptoms  from  time  to  time  to  subside  or  to  dis- 
appear, and  subsequently  to  return.  These  remissions  are  probably  due  to 
healing  of  the  ulcer,  which  afterward  again  opens;  in  other  words,  relapses 
are  liable  to  occur. 

Gastric  ulcer,  although  a  serious  affection,  is  by  no  means  incurable.  The 
mortality  is  estimated  by  Welch  as  about  15  per  cent.  In  conse(|uence  of  the 
various  disturbances  resulting  from  cicatricial  contraction  of  an  ulcer,  gastric 
symptoms  may  remain  after  the  ulcer  has  healed  in  the  anatomical  sense. 

The  TREATMENT  of  gastric  ulcer  embraces  the  following  objects:  /Yr«/,  and 
most  important,  securing  for  the  stomach  absolute  rest;  and  second,  the  arrest 
of  hemorrhage  and  the  palliation  of  pain.  Rest  of  the  stomach  is  secured 
most  effectually  by  resorting  to  rectal  alimentation.  This  is  advisable  when- 
ever symptoms  render  the  diagnosis  of  gastric  ulcer  probable.  It  is  now 
well  established  that  not  only  life,  but  complete  satisfaction  of  the  sense  of 
hunger  and  fair  nutrition,  may  be  maintained  indefinitely  by  the  introduction 
of  food  into  the  rectum.  Indeed,  an  increase  of  weight  under  an  exclusively 
rectal  diet  has  been  observed.  I  can  bear  testimony  to  the  prompt  success 
of  this  method  of  treatment.  The  kinds  of  food  to  be  employed  and  the 
practical  rules  to  be  observed  are  the  same  as  in  the  treatment  of  acute  gas- 
tritis. (Vide  p.  338.)  AVhen  the  stomach  tolerates  food — that  is,  when  pain 
and  vomiting  are  no  longer  caused  by  ingesta  per  os — the  diet  should  con- 
sist for  a  time  of  milk,  [which  may  continue  the  sole  article  of  diet  for  one, 
two,  or  more  weeks.  It  should  be  administered  warm  and  mingled  with 
lime-water  in  the  proportion  of  J  ounce  of  the  latter  to  4  or  6  ounces  of  the 
former,  or,  if  the  gastric  secretions  are  very  acid,  a  little  bicarbonate  of 
sodium  may  be  added.  It  is  preferable,  however,  to  increase  the  proportion 
of  lime-water,  as  the  evolution  of  gas  which  follows  the  administration  of 
the  bicarbonate  may  distend  the  stomach  to  an  injurious  extent.  In  some 
cases  the  milk  is  better  digested  when  boiled.  If  milk  is  found  to  coagulate 
in  hard  curds  which  are  vomited,  or  utherwise  to  disagree  with  the  patient,  a 
trial  may  be  made  of  buttermilk,  which  is  an  excellent  substitute.  The 
formation  of  hard  indigestible  curd  in  a  hyperacid  stomach  may  sometimes 
bo  prevented  by  adding  to  the  milk  a  little  flour  previously  well  boiled  with 
milk  or  water,  or  a  .small  quantity  of  oat-nieal  or  corn-meal  gruel;  or,  finally, 
the  milk  may  be  peptonized.  Raw  or  soft-boiled  eggs,  beef-,  mutton-,  or 
chicken-broth,  and  good  preparations  of  beef-peptone  are  excellent  articles 
of  diet  in  tliese  cases.  The  approaches  are  thus  made  to  a  solid  diet  which 
is  not  resumed  until  several  weeks  after  the  beginning  of  treatment.  Even 
then  the  greatest  care  must  be  taken  for  months  afterward  to  exclude  indi- 
gestible articles  of  diet. — H.]  Considering  the  frequency  of  relapses,  care  to 
adjust  the  diet  to  the  digestive  power  is  advisable  for  a  considerable  period. 

llemorrliago  is  to  be  arrested  by  small  pieces  of  ice  swallowed,  and  by  the 
application  of  cold  to  tlie  epiirastriuni  if  the  loss  of  blood  be  considerable. 
Tiio  fluid  extract  of  erirot  may  be  given  per  ctunna.  Pain  may  require  the 
use  of  opiates,  the  i'onn  scK'ctecl  being  that  which  is  found  on  trial  to  be  the 
least  objectionabk*.  [Opium  not  only  relieves  pain,  but  obtunds  the  sense 
of  hunger,  (juiets  the  muscular  layer  of  the  stomach,  and  so  prevents  or 
diminishes  vomiting. — II.]  ( )|)ia(es  may  be  administered  either  by  the  rectum 
or  hypoderniically.  Pain  and  vomitinLr  eea<e  generally  to  be  prominent  symp- 
toms if  complete  rest  of  the  stouKU'h  be  secured  by  rectal  alimentation,  so 
tiiat  the  laudanum   ad<lcd   to   the  nutritive  injections  suffices. 

It  is  doubtful  whether  any  reUH-dies  exert  a  direct  effect  to  promote  cica- 
trization.    The  nitrate  of  silver  and  other  remedies  have  been  given  with 
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B «  expectation  that  they  will  exert  a  topical  effect  upon  the  ulcer.  Clin- 
^1  ob^rvation  appears  not  to  furnish  evidence  of  their  utility  in  this  way. 
i^^trization  is  promoted  indirectly  by  remedies  which  arrest  the  peristaltic 
tCivements  of  the  stomach  and  quiet  the  irritability  of  the  organ  ;  in  other 
«3Td:i,  remedies  which  have  reference  to  the  first  object  of  treatment — 
^mely,  securing  rest. 

Carcinoma  of  the  Stomach. 

Most  of  the  tumors  met  with  in  other  parts  of  the  body  may  also  occur  in 
1:1  €  wall  of  the  stomach— fibroma,  lipoma,  sarcoma,  myoma,  gumma,  tubercle, 
^^pilloma,  adenoma,  and  carcinoma.  Of  these,  only  carcinoma  possesses  clin- 
c^\  importance. 

Next  to  the  uterus,  the  stomach  is  the  most  frequent  seat  of  primary 
•a-Tcinoma.'      Secondary  cancer  has  also  been  met  with  in  this  organ,  but 
^t.  i»  rare.     The  forms  of  carcinoma  of  the  stomach  are  scirrhous  (fibrous), 
inediillary  (encephaloid),  colloid  (alveolar),  and  cylindrical-celled  epithelioma. 
O^  these,  colloid  is  by  far  the  least  frequent.     As  the  distinction  between 
^inbous  and  medullary  cancer  is  based  upon  the  difference  in  consistence, 
the  fonner  being  hard  and  the  latter  soft,  and  as  all  degrees  of  combina- 
tion and  of  transition  exist  between  the  two,  statistics  as  to  the  frequency 
of  the  one  or  of  the  other  are  only  of  limited  value.     Combinations  of  hard 
mdof  soft  cancer  and  tumors  of  medium  consistence  are  more  frequent  than 
either  the  very  hard  or  the  very  soft  varieties.    Cylindrical-celled  epithelioma 
ig  a  common  form  of  gastric  carcinoma — according  to  some  authors,  the  most 
eommon.    The  most  frequent  seat  of  cancer  is  the  pyloric  region.     The  pos- 
terior surface  and  the  lesser  curvature  are  more  frequently  affected  than  the 
©pposite  regions.     The  cardia  is  affected  in  about  8  per  cent,  of  all  cases.'^ 
Scirrhous  cancer  is  characterized  by  the  large  amount  of  fibrous  stroma  and 
comparatively  small  development  of  cancerous  alveoli.    In  the  great  majority 
of  cases  it  is  situated  near  the  pylorus,  where  it  sometimes  appears  as  a  par- 
tiil  or  complete  ring  constricting  the  pyloric  orifice.     Scirrhus  may  appear 
dtber  infiltrated  or  in  the  form  of  distinct  nodules.     In  medullary  cancer  the 
ipaces  filled  with  cancer-cells  predominate  over  the  stroma,  which  is  usually 
richly  infiltrated  with  round  cells.     This  variety  grows  more  rapidly  and  is 
lore  likely  to  be  attended  by  metastases  than  the  preceding.    It  forms  a  soft 
tUDor,  readily  ulcerating,  and  sometimes  presenting  fungous  or  villous  excres- 
cences upon  its  surface  (so-called  villous  cancer).     Colloid  cancer  is  rare. 
It  may  be  combined  in  a  nodular  form  with  one  of  the  other  varieties,  or  it 
BIT  appear  as  a  diffuse  thickening  of  the  walls  of  the  stomach,  involving 
ipparently  its  deeper  coats.     In  the  latter  case  the  peritoneum,  as  a  rule,  is 
extensively  affected  by  the  same  process.     This  species  of  cancer  is  readily 
iwogniied  by  the  clear,  gelatinous  substance  found  in  its  large  alveoli.     In 
eyiiodrical-celled  epithelioma  the  alveolar  structure  conforms  more  closely 
f    tiiD  in  the  other  varieties  of  cancer  to  the  type  of  the  normal  gastric  tub- 
«les.    The  cells  contained  in  the  alveoli,  more  particularly  those  which  line 
ike  walls  of  the  alveoli,  are  cylindrical  in  shape.     In  consistence  this  variety 
/isiembles  medullary  cancer. 

The  opinion  was  formerly  held  that  cancer  of  the  stomach  develops  pri- 
jBirily  in  the  submucous  tissue  and  invades  secondarily  the  other  coats  of 

'  Of  31,482  primary  cases  of  cancers  collected  by  Welch,  the  stomach  was  the  seat  of 
tbe cancer  in  21.4  per  cent.,  and  the  uterus,  in  29.5  per  cent.  {Peppers  Systein  of  Prac- 
^eol  Medirinf^  hy  American  AuthorXy  vol.  ii.  p.  533). 

»  Welch's  analysis  of  1300  cases  of  cancer  of  the  stomach  gives— pyloric  region,  60.8 
jer  cent.;  leaser 'curvature,  11.4;  cardia,  8;  posterior  wall,  5.2;  the  whole  or  greater 
mrt  of  stomach,  4.7 ;  multiple  tumors,  3.5 ;  greater  curvature,  2.6 ;  anterior  wall,  2.3 ; 
od  fandvB,  1.5  per  cent. 
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the  stomach.     Since  Waldeyer's  view  as  to  the  epithelial  origin  of  can^v» 
cells  has  been  so  widely  accepted,  it  has  been  the  teaching  of  many  wri|^ 
that  carcinoma  develops  primarily  in  the  mucous  membrane.     The  pfOces, 
as  described  by  Waldeyer,  is  briefly  as  follows:  A  group  of  tubules  (f|^ 
ten  to  twenty)  enlarge,  lengthen,  and  give  off  offshoots.      They  are  gjjgj 
with  cells  resembling  usually  the  adelomorphous  variety,  but  more  granolir 
and  more  deeply  staining.     The  growth  of  the  tubules  with  their  brancIuW 
offshoots  is  downward  through  the  muscularis  mucosae.     When  the  lax  sub- 
mucosa  is  reached  the  progress  is  more  rapid.     Groups  of  cancer-cells  nov 
push  their  way  in  all  directions,  chiefly  in  the  lymphatic  vessels  and  spaces. 
Cancerous  masses  penetrate  between  the  bundles  of  smooth  muscular  tissue, 
and  often  extend  to  the  subserous  and  serous  coats.     The  growth  may  be  so 
much  more  extensive  in  the  submucous  coat  that  the  tumor  appears  to  ori|t> 
inate  there,  but  according  to  Waldeyer  careful  microscopical  examination 
will  always  disclose  some  band  of  connection  with  the  tubules  of  the  muoons 
membrane.     The  growth,  however,  may  from  the  first  involve  chiefly  the 
mucous  coat,  and  in  any  case  this  is,  as  a  rule,  sooner  or  later  extensiTelj 
invaded. 

It  has  already  been  mentioned  that  cancer  of  the  stomach  may  appear  in 
a  diffuse  or  in  a  nodular  form,  also  as  a  ring,  especially  about  the  pjlonuL 
Ulceration  is  a  frequent  occurrence.  This  is  the  rule  with  medullary  and 
cylindrical  epithelial,  and  is  not  infrequent  with  scirrhous  cancer.  There  ii 
less  tendency  to  ulceration  in  colloid  cancer  than  in  the  other  varieties. 
Ulceration  is  not  always  to  be  regarded  as  an  unfavorable  occurrence.  The 
soft  cancers  especially  may  be  much  reduced  in  size  by  this  destructive  pro- 
cess. This  reduction  may  relieve  an  existing  stenosis  of  the  pyloric  or  cardiao 
orifice.  The  shape  of  the  ulcer,  particularly  when  the  cancer  is  medullary, 
has  been  often  compared  to  that  of  a  crater — a  peripheral  wall  of  canceroas 
tissue  surrounding  a  central  loss  of  substance.  Exceptionally,  in  cases  of 
scirrhus  the  ulcer  may  bear  much  resemblance  to  simple  or  round  ulcer 
with  indurated  walls  ;  and  this  fact  is  to  be  considered  in  weighing  the  state- 
ments of  those  who  report  many  cases  of  cancer  developing  from  round  ulcer.* 
Scirrhous  cancer  often  contains  considerable  cicatricial  tissue,  but  there  is  no 
positive  reason  to  believe  that  it  ever  heals.  The  muscular  coat  in  the  neigh- 
borhood of  cancerous  growths  is  almost  always  hypertrophied.  If  the  tumor 
produce  stenosis  of  the  pylorus,  the  rest  of  the  organ  is  dilated ;  if  the  cardiac 
orifice  be  constricted,  the  stomach  is  reduced  in  size.  Chronic  gastritis  is  a 
fre(|uent  attendant  upon  cancer.  Chronic  circumscribed  peritonitis,  with  the 
formation  of  adhesions,  is  common  in  the  neighborhood  of  the  cancer.  The 
wall  of  the  stomach  may  be  perforated  by  cancerous  ulceration  leading  to 
invasion  of  the  surrounding  organs,  to  perforative  peritonitis,  or  to  fistulous 
communications.  Peritonitis  from  perforation  is  less  frequent  with  cancerouft 
than  with  simple  ulcer.^  The  erosion  of  large  vessels  is  also  less  frequent  is 
cancer  than  in  ulcer.     General  peritonitis  may  occur  without  perforation. 

Carcinoma  may  extend  by  continuous  growths  into  surrounding  parts.  It 
may  also  lead  to  metastases  or  secondary  deposits.  The  lymphatic  glandi 
near  the  stomach,  also  the  liver,  the  peritoneum,  the  pancreas,  and  the  lungs, 
are  affected  in  frequency  in  the  order  named.  Secondary  deposits  in  the  Uvei 
are  those  most  frequently  detected  during  life.'     >[etastases  occur  most  fre- 

*  Thus  I^bert  states;  that  in  9  per  cent,  of  the  cases  cancer  develops  from  simple  uker 
(  Dfiit^fches  Archivftir  klininrhc  Moiicin^  1877,  Bd.  19,  S.  545 1. 

*  Perforation  into  the  {)eritonenI  cavity  occurs,  according  to  Brinton,  in  a  little  mca% 
than  4  ix;r  cent,  of  tlie  caijes ;  acoortling  to  Lange,  in  a  little  more  than  5  per  cent. 

^  In  Welch's  statistit-s  ( 1574  ca«js)  the  lymphatic  glands  were  the  seat  of  metaotaaei 
in  35  |ier  cent.,  the  liver  in  30.  the  i>erit<>neum  or  intestine  in  23,  the  pancreas  in  8,  thf 
pleura  and  lung  in  6,  and  the  spleen  in  2  \>er  cent,  of  the  cases. 
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qaently  through  the  lymph-vessels,  but  they  may  also  occur  through  the  blood- 
enrrent.  An  actual  growth  of  carcinoma  into  the  rootlets  and  main  trunk  of 
the  portal  vein  has  been  observed.  The  secondary  deposits  generally  conform 
in  structure  with  the  primary  growth.  It  is  worthy  of  note  that  large  and 
abundant  secondary  deposits  may  attend  small  and  insignificant  tumors  of  the 
gtomach  which  during  life  may  have  produced  no  symptoms,  and  after  death 
may  be  overlooked  on  superficial  examination.  The  blood  in  cases  of  cancer 
of  the  stomach  may  present  the  same  alterations  as  in  pernicious  ansemia. 

The  SYMPTOMS  which  make  up  the  clinical  history  of  this  affection  are  as 
follows :  Impaired  appetite,  or  anorexia,  is  generally  more  or  less  marked,  but 
in  some  cases  the  desire  for  food  is  preserved.  Pain  may  be  more  or  less 
prominent,  and  the  character  of  the  pain  may  be  lancinating.  In  many  cases, 
however,  the  lancinating  pain  which  attends  cancer  in  other  situations  is  either 
slight  or  wanting.  A  circumscribed  gnawing  pain  may  be  incident  to  the 
nicer  occurring  as  secondary  to  the  cancer.  Tenderness  over  the  epigastrium 
may  or  may  not  exist.  Vomiting  is  a  frequent  symptom,  but  it  occurs  less 
freauently  than  in  cases  of  simple  ulcer,  and  at  a  later  period  after  taking 
fooa.  The  vomiting,  if  the  cancer  be  at  the  pylorus,  may  be  due  chiefly  to 
obstruction  at  this  orifice  and  consequent  accumulation  of  gastric  contents. 
Yeast-fungi,  sarcinse,  and  torulse  may  be  found  in  the  vomited  matters  when 
these  have  undergone  fermentation  within  the  stomach.     Blood  is  not  infre- 

r^ntly  found  in  the  vomited  matters,  generally  in  small  quantity  and  having 
coffee-grounds  appearance.  With  these  symptoms  referable  to  the  stom- 
ach are  associated  progressive  loss  of  weight  and  strength,  ansemia,  usually 
eonstipation,  but  occasionally  diarrhoea,  and  in  some  cases  jaundice.  The  last- 
named  symptom  points  to  the  probable  occurrence  of  secondary  cancer  affect- 
ing the  liver. 

As  to  the  primary  cause  of  cancer,  we  are  without  any  positive  informa- 
tion. It  is  probable  that  the  cachexia  is  secondary  to  the  development  of 
the  cancer.  The  cachexia  may  be  explained  partly  by  certain  facts  pertain- 
ing to  cancer  in  general,  and  in  part  by  the  local  injury  which  the  growth 
inflicts  upon  an  organ  of  such  vital  importance  as  the  stomach.  The 
general  considerations  are — the  rapid  growth  of  the  tumor ;  its  withdrawal 
in  a  short  time  from  the  circulation  of  a  large  quantity  of  nutriment  em- 
ployed only  for  its  own  noxious  growth  and  for  no  useful  purpose ;  its  de- 
struction of  healthy  and  useful  tissues ;  the  production  of  metastases,  "which 
for  their  nutrition  and  growth,  from  their  number  and  size,  make  even  greater 
claims  upon  the  organism  than  the  primary  tumor ;  and  often  the  oc- 
currence of  exhausting  hemorrhages.  The  local  effects  of  the  cancer  of  the 
stomach — loss  of  appetite,  pain,  vomiting,  mechanical  disturbance  of  the 
digestive  functions,  and  chemical  alterations  in  the  gastric  fluids — are  often 
in  themselves  sufficient  to  explain  an  extreme  degree  of  cachexia.  While 
these  general  and  local  effects  suffice  to  explain  the  cachexia  in  most  cases  of 
carcinoma  of  the  stomach,  there  are  a  small  number  of  cases  in  which  they 
do  not  seem  to  be  operative,  and  in  which  it  seems  necessary  to  assume  the 
entrance  into  the  blood  of  some  virus  produced  in  the  tumor. 

The  liability  to  cancer  of  the  stomach  is  slight  before  the  age  of  forty. 
Three-fourths  of  all  cases  occur  between  forty  and  seventy  years  of  age  ;  the 
Iftrgest  number  being  between  fifty  and  sixty.  Men  are  somewhat  more  fre- 
quently affected  than  women,  but  the  disproportion  is  not  great.*  Heredity 
is  a  well-established  element  in  the  causation  of  cancer  of  the  stomach  as  of 
cancer  elsewhere. 

Cancer  of  the  stomach  is  to  be  discriminated  from  merely  functional  dis- 
order or  dyspepsia,  chronic  gastritis,  and  gastric  ulcer.  In  merely  functional 
'  In  2214  cases  of  jjastric  cancer  there  wa.s  a  ratio  of  5  males  to  4  females  (Welch). 
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<ii.*<>nier.  pain  and  vomiting  are  Bymptoms  rarely  as  promiDent  as  thej  ire  n^. 
i;rally  in  cancer.  Tlie  ailments  in  dyspepsia  are  seldom  so  protracted;  tbeydo 
not  lead  to  the  name  amount  of  emaciation,  feebleness,  and  pallor;  hsematemeai 
is  wanting.  The  same  is  true  of  chronic  gastritis.  Persistent  distarbiaee 
of  digestion,  esf>ecially  if  accompanied  by  pain  and  vomiting,  leading  to  oq«. 
sid«'r;ible  loss  in  weight,  diminution  of  strength,  and  anaemia  in  a  person  ^ 
tween  forty  and  seventy,  should  always  excite  suspicion  of  cancer,  dflci 
of  gastralgia  lack  all  the  diagnostic  features  of  cancer  except  pain.  Girtrit 
ulcer  is  liable  to  be  confounded  with  cancer,  and  in  view  of  the  great  dife. 
ence  as  regards  prognosis  it  is  desirable  to  discriminate  between  these  ifM> 
tioiis.  The}'  present  certain  [>oints  in  contrast  as  regards  the  symptoms.  Ii 
cancer  the  ap]>etite  is  more  impaired  than  in  ulcer.  Vomiting  is  more  nn. 
fonnly  present  in  ulcer ;  it  occurs  earlier  after  the  ingestion  of  food,  tnd  ii 
general  is  evidently  due  to  the  irritation  caused  by  the  presence  of  food.  Ii 
cancer  it  is  present  in  only  a  certain  proportion  of  cases ;  it  does  not  foUot 
f¥)  soon  after  taking  food,  and  is  frequently  due  to  the  mechanical  distenooi 
of  the  stomach  owing  to  the  pyloric  obstruction.  Hemorrhage  is  more  con* 
stant  and  more  profuse  in  ulcer.  If  the  patient  be  a  young  girl,  the  chineei 
are  much  in  fHV(»r  of  ulcer.  The  duration  of  the  local  symptoms  is  of  import- 
ance in  this  differential  diagnosis.  If  the  symptoms  have  existed  for  a  long 
]>eriod,  the  chances  are  in  favor  of  ulcer  rather  than  of  cancer.  Age  is  to  be 
considered  in  the  diagnosis,  cancer  occuring  rarely  before  forty,  £nltrg^ 
ment  of  lymphatic  glands  above  the  clavicles  accompanies, cancer  in  sone 
cases  and  has  some  weight  in  the  diagnosis. 

Considerable  importance  has  been  attached  to  the  complexion  which  ku 
been  supposiid  to  denote  the  cancerous  cachexia — namely,  pallor  with  a  faiit 
tint  of  yellow  or  green,  the  conjunctiva  remaining  unaffected.  It  hasbeei 
culled  a  waxy  complexion.  This  is  sometimes  well  marked  in  cases  of  cancer, 
but  it  is  by  no  means  always  present,  nor  is  it  pathognomonic  when  markei 
If  members  of  the  family  have  had  cancer,  this  fact  is  entitled  to  some  m^^ 
in  the  diagnosis.  So  also  is  the  coexistence  of  cancer  in  some  other  sitoi- 
tion. 

(V)nsiderable  interest  attaches  to  the  discovery  by  Von  den  Velden  that 
hydrochloric  acid  is  habitually  absent  from  the  stomach  in  cases  of  gutiie 
dilatation  due  to  cancer.     [The  claim  that  hydrochloric  acid  in  a  free  state 
is.  as  a  rule,  persistently  absent  from  the  gastric  secretions  in  cases  of  canev 
of  the  stomach  has  been  abundantly  verified.     The  greatest  amount  of  fin- 
ical evidence  in  support  of  this  proposition  has  been  furnished  by  BiegeL 
This  observer  studied  IG  cases  of  cancer  of  the  stomach,^  in  5  of  which  the 
diagnosis  was  confirmed  by  an  autopsy.     In  these   5  cases  he   made  164 
analyses  of  the  contents  of  the  stomach,  with  a  digestive  test  and  quantitative 
estimate  of  the  amount  of  acid  present.     In  none  of  these  numerous  anat 
yses  was  free  HCl  found,  and  in  no  instance  did  the  filtrate  of  the  stomadh 
eontents  possess  the  power  of  digesting  albumen.     In  8  of  the  remainiag 
11    cases    120  analyses  failed   io  find  either  II CI  or  digestive  power  in  ihl 
gastric  juice.     In  the  following  3  there  were  found  at  first  a  very  weak  HO 
reaction  and  feeble  digestive  power.     They  were  therefore  regarded  as  casei 
of  incipient  carcinoma.     Later,  free  acid  was  no  longer  found.     From  thete 
observations  Kiegel  concludes  that  in  the  gastric  juice  of  a  cancerous  stomach, 
as  a  rule,  both  free  HCl  and  digestive  power  are  absent,  and  that,  on  the 
other  hand,  if  in  any  case  free  HCl  and  normal  digestive  power  are  present 
carcinoma  may  be  excludiMl.  in  spite  of  the  usual  symptoms  of  that  diaeate 

The  above  conclusions  of  Riogcl  express  the  opinion  of  all  authoriuea  oi 
LMstric  cancer  so  far  as  the  presence  or  absence  of  HCl  is  concerned.     Witb 
*  ZeU^hriftnir  klin.  JAc/.,  hd.  xii. 
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)r  explanation,  however,  they  are  misleading,  inasmuch  as  they 
i  the  diagnostic  importance  of  the  aeidity  of  the  gastric  juice. 
ndoubtedly  absent,  as  a  rule,  from  the  secretion  of  a  cancerous 
lut  the  same  is  true  of  other  affections,  such  as  atrophy  of  the 
oosa,  amyloid  degeneration,  chronic  catarrh,  simple  dilatation,  and 
mpaired  innervation.  Anacidity,  therefore,  instead  of  being,  as  at 
>8ed,  pathognomonic  of  cancer,  must  be  relegated  to  the  position 
ible  corroborative  sign  of  that  disease. — H.] 
cases  of  cancer  there  are  few  or  no  symptoms  denoting  any  serious 
p  to  a  short  time  before  death.  Like  gastric  ulcer,  it  is  sometimes 
f  latent,  the  patient  seeming  to  suffer  only  from  moderate  or  slight 
ulments,  the  appetite  remaining  unimpaired,  the  strength  not  fail- 
le  aspect  indicating  health.  Several  cases  illustrative  of  this  fact 
I  under  my  observation.  In  these  latent  cases,  and  also  when  the 
diagnosis  relates  to  ulcer  and  chronic  gastritis,  great  importance 
the  discovery  or  otherwise  of  an  abdominal  tumor  in  the  site  of 
h.  Exclusive  of  the  cases  in  which  the  cardiac  orifice  is  the  seat 
;er,  a  tumor  is  discoverable  by  physical  examination  in  the  majority 
According  to  Brinton,  it  exists  in  80  per  cent,  of  all  cases  of  can- 
tumor  is  situated  generally  between  the  false  ribs  and  the  umbil- 
le  to  the  right  of  the  median  line.  It  may  be  movable  or  fixed ; 
e  frequently  the  latter.  If  movable,  it  will  be  likely  to  change 
n  accordingly  as  the  stomach  is  distended  or  empty.  The  tumor 
ize  from  a  pigeon's  egg  to  the  size  of  the  closed  hand.  The  weight 
lor  may  cause  it  to  fall  below  the  epigastrium,  and  it  may  descend 
the  symphysis  pubis.  It  is  usually  resisting  and  the  surface  is 
)r  nodulated. 

sence  of  a  tumor,  if  ascertained  to  be  seated  in  the  stomach,  renders 
>sis  almost  positive ;  but  it  is  not  always  easy  to  decide  positively 
imor  is  seated  in  the  stomach.     A  cancerous  tumor  may  simulate 
)f  the  abdominal  aorta.    The  characters  of  an  aneurismal  tumor  are 
mlsation,  thrill,  and  murmur.    A  cancerous  tumor  may  present,  in  a 
is  marked  degree,  the  same  characters.     It  may  present  not  only  a 
a  double  murmur.     How  are  the  two  to  be  distinguished  from  each 
1  aneurismal  tumor  has  usually  a  smooth  outline  and  may  be  dimin- 
ressure ;  the  pulsation  is  felt  laterally  as  well  as  on  its  anterior  sur- 
change  of  position  of  the  patient,  as  placing  him  on  his  hands  and 
pulsation  is  not  materially  affected,  whereas  if  the  tumor  be  not 
its  pressure  on  the  artery  is  taken  off  and  the  pulsation  may  be 
ease.    But  aneurismal  tumors  do  not  always  pulsate,  and  both  thrill 
ur  may  be  wanting.     Under  these  circumstances  in  this  differential 
eliance  must  be  had  upon  the  diagnostic  points  relating  to  the 
1  symptoms.     These  are,  of  course,  always  to  be  carefully  consid- 
ler  tumors,  from  their  situation,  are  liable  to  be  confounded  with 
the  stomach — namely,  tumors  connected  with  the  left  lobe  of  the 
rith  the  pancreas,  fecal  tumors,  etc.     The  distinctive  characters  of 
be  considered  in  other  connections.     A  point  of  distinction,  as  con- 
fa  tumors  seated  in  the  liver,  is  that  the  latter  are  depressed  in  an 
[>  inspiration,  whereas  the  descent  of  the  diaphragm  does  not  affect 
3n  if  the  tumor  be  seated  in  the  stomach.     Moreover,  percussion 
ilargement  of  the  left  lobe  of  the  liver  gives  flatness,  whereas  a 
resonance  is  elicited  usually  over  a  gastric  tumor.     There  is  a 
mistake  the  normal  pancreas  for  a  tumor;  and  owing  to  different 
distension  of  the  stomach  the  tumor  may  be  felt  at  some  times 
^  other  times. 
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Cancerous  affection  of  the  cardiac  orifice,  leading  to  stenosis,  gives  rise  to 
symptoms  quite  different  from  those  which  accompany  cancer  of  the  stomach 
elsewhere  situated.  Food  accumulates  in  the  lower  part  of  the  oesophagus  tod 
is  regurgitated  directly  after  deglutition.  The  obstruction,  if  considenbk, 
interferes  with  vomiting  as  well  as  with  the  ingestion  of  food.  The  food  ji 
regurgitated  without  change,  and  is  devoid  of  the  taste  and  odor  of  the  gastrie 
fluids.  The  patient  is  unable  to  take  solid  food,  and  is  compelled  to  tab 
liquids  slowly  and  in  small  mouthfuls.  In  these  cases  a  tumor  is  not  dit> 
coverable.  The  symptoms  are  the  same  as  in  cases  of  stricture  at  the  lover 
portion  of  the  oesophagus  from  other  than  cancerous  disease,  and  the  diffn^ 
ential  diagnosis  cannot  always  be  made  with  positiveness.  Spasmodic  gtri^ 
ture  of  the  oesophagus  may  simulate  contraction  from  either  cancer  or  some 
other  organic  affection.  The  passage  of  a  probang  into  the  stomach  vil 
enable  the  practitioner  to  exclude  the  latter.  Adhering  to  the  probang  or 
sound  passed  into  the  cardiac  orifice,  may  be  cancerous  particles,  which  estab- 
lish the  diagnosis. 

A  microscopical  examination  of  the  matters  vomited  in  cases  of  snspectad 
cancer  may  lead  to  the  discovery  of  cancer  elements.  This  test  is  available 
only  at  an  advanced  period  of  the  disease,  and  then  only  in  a  very  small  pro- 
portion of  cases. 

The  PROGNOSIS  in  cases  of  cancer  of  the  stomach  is  as  unfavorable  as  poa- 
sible.  If  a  cure  be  within  the  range  of  possibility,  the  probabilities  are  so 
vastly  against  it  that  we  are  not  warranted  in  entertaining  the  least  expecta* 
tion  of  such  a  result  in  any  individual  case.  A  fatal  termination  is  merely  t 
question  of  time.  Statistics  show  the  average  duration  to  be  about  a  year 
from  the  date  of  the  first  gastric  symptoms.  The  maximum  duration  is  aboat 
three  years,  and  the  shortest  period  is  a  month.  Death  occurs  by  slow  asthe- 
nia, except  in  rare  instances  when  it  follows  profuse  hemorrhage  or  perfora- 
tion of  the  stomach.  (Edema  of  the  lower  limbs  and  ascites  occur  in  sose 
cases.  The  former  may  be  caused  by  thrombosis  of  the  femoral  veins;  the 
latter  may  be  produced  by  pressure  upon  the  portal  vein  of  a  cancerou 
nodule  connected  with  the  liver  or  the  formation  of  a  thrombus  within  tlie 
vein. 

The  TREATMENT  has  reference  only  to  the  prolongation  of  life  and  the  paL 
liation  of  symptoms.  A  diet  bland  and  nutritious,  consisting  of  the  artidei 
of  food  which  experimental  trials  in  each  case  show  to  be  best  borne,  taken  is 
quantities  and  at  intervals  to  be  determined  also  by  trial ;  remedies  to  relieve 
pain  and  quiet  the  irritability  of  the  stomach ;  avoidance  of  cathartica  aik 
any  measures  which  impair  the  vital  powers, — these  are  the  points  to  be  kep< 
in  view  in  the  management  of  this  distressing  and  hopeless  affection.  Novr 
ishment  by  means  of  rectal  alimentation  in  cancer  of  the  stomach  involTtog 
pyloric  obstruction  prevents  pain  and  vomiting  resulting  from  the  accuni* 
lation  of  ingesta  and  the  chemical  changes  incidental  thereto.  It  may  be 
resorted  to  as  supplementary  to  a  limited  quantity  of  food  taken  into  the 
stomach.  Withdrawal  from  time  to  time  of  the  accumulated  contents  of 
the  stomach  by  means  of  the  pump  or  siphon,  in  the  manner  to  be  described 
in  connection  with  Dilatation  of  the  Stomach,  has  been  found  to  afford  marked 
relief.  In  cases  of  cancer  causing  obstruction  of  the  cardiac  orifice  the  ten- 
nation  of  hunger  is  removed  and  life  prolonged  by  resorting  to  rectul  alimefr 
tation.  These  desirable  results  were  manifested  in  a  case  under  my  obserfi 
tion.  Buttermilk  is  sometimes  better  tolerated  in  cases  of  cancer  than  t&; 
other  article  of  diet.  [In  most  cases  starchy  foods — such  as  arrow-root,  n§ 
and  tapioca — and  the  liquid  preparations  of  beef  are  best  digested.  To  the) 
may  be  added  a  small  quantity  of  brandy,  which  imparts  an  agreeable  flav< 
to  most  of  the  preparations  of  starch.     Grclatin  may  be  given  a  trial,  an 
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although  practically  devoid  of  nutriment,  is  a  valuable  addition  to  the  dietary 
on  account  of  the  albumen-sparing  property  which  it  undoubtedly  possesses. 
In  other  words,  an  individual  who  consumes  a  small  amount  of  gelatin  can 
support  life  and  maintain  his  nutrition  with  less  albuminous  food  than  can 
another  who  eats  no  gelatin.  Another  valuable  property  of  gelatin  in  cases 
of  carcinoma  is  that  it  is  decidedly  laxative.  It  is,  when  properly  prepared 
and  flavored,  a  most  palatable  article  of  food,  and  may  be  prescribed  in  the 
form  of  peptonized  milk-jelly,  which  is  composed  of  peptonized  milk  to  which, 
while  hot,  a  certain  amount  of  gelatin  b  added.  It  is  then  sweet-ened,  flavored 
with  orange,  lemon,  wine,  brandy,  or  rum,  and  eaten  cold. — H.]  Cases  have 
been  reported  in  which  the  condurango  appeared  to  have  a  beneficial  effect. 

Since  the  preceding  edition  of  this  work  there  have  been  more  than  40 
pablbhed  resections  of  cancer  of  the  pylorus.  Of  these,  about  30  have  died 
from  the  immediate  effects  of  the  operation.  In  no  case  does  life  seem  to 
have  been  prolonged  more  than  two  years  after  the  operation.  Only  a  very 
small  proportion  of  the  cased  of  gastric  cancer  can  be  considered  as  suitable 
for  operation.  The  possibility  of  successful  surgical  interference  renders  it 
Tery  important  to  make  an  early  diagnosis.  In  the  hands  of  a  skilful  surgeon 
an  exploratory  laparotomy  is  attended  with  little  or  no  danger. 

Dilatation  of  the  Stomach—Qastrectasia. 

Since  Kussmaul's  publication,^  in  1869,  concerning  the  treatment  of  dilata- 
tion of  the  stomach  by  means  of  the  stomach-pump  increased  attention  has 
been  devoted  to  the  etiology,  symptomatology,  and  treatment  of  this  affection. 
As  tJie  normal  dimensions  of  the  stomach  vary  in  different  individuals  within 
wide  limits,  it  is  manifestly  impossible  to  give  an  exact  anatomical  defini- 
tion of  this  disease.  While  well-marked  examples  cannot  be  mistaken  in 
post-mortem  examination,  it  is  often  impossible  to  recognize  the  lesser 
grades  of  this  disease.  During  life  certain  characteristic  disturbances  of 
the  physiological  functions  of  the  stomach  are  of  great  importance  in 
reaching  a  diagnosis — sometimes  of  greater  importance  than  the  anatom- 
ical investigation. 

When  dilatation  of  the  stomach  is  excessive  the  organ  may  occupy  the 
greater  part  of  the  abdominal  cavity,  and  may  even  descend  into  the  pelvis. 
In  less  extreme  cases  the  lowest  part  of  the  stomach  lies  somewhere  between 
the  umbilicus  and  the  symphysis  pubis.  By  increased  weight  the  whole 
organ  is  generally  dragged  downward,  especially  the  pyloric  portion  when  it 
is  movable,  so  that  the  position  of  the  stomach  is  more  nearly  vertical  than 
normal.  When  dilatation  is  due  to  stenosis  of  the  pylorus  the  muscular 
coat  is  almost  invariably  hypertrophied.  In  the  so-called  atonic  dilatation  to 
be  described  presently  the  muscularis  may  be  of  normal  or  of  reduced  thick- 
ness. In  one  case  fatty  and  colloid  degeneration  of  the  muscular  fibres  was 
found  (Kussmaul  and  Maier).  The  mucous  membrane  is  sometimes  thickened 
and  sometimes  thinned.  It  is  readily  understood  that  neighboring  organs  may 
be  more  or  less  displaced  by  a  widely-distended  stomach. 

It  is  important  to  know  that  the  stomach  may  be  situated  abnormally  low 
in  the  abdomen  without  being  dilated^  Thus  if,  during  life,  the  lower  part  of 
the  stomach  be  found  a  hand's  breadth  below  the  umbilicus,  it  does  not  neces- 
sarily follow  that  it  is  dilated.  The  so-called  vertical  positian  (^^itus  verticalis) 
of  the  stomach  is  a  not  infrequent  malposition  which  simulates  dilatation.  In 
this  condition  the  pyloric  orifice  is  lower  than  normal,  and  it  may  bo  in  nearly 
a  vertical  line  with  the  cardia.  The  position  may  be  a  preservation  of  the  foetal 
state,  or  it  may  be  acquired  as  a  result  of  pressure  (in  women  especially  by 

*  Deutsehes  Archiv  /.  klin,  Mai,  Bd.  6,  p.  455. 
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tight  lacing).  As  pointed  out  by  Kussmaul,  the  greater  curvature  maj 
occupy  an  abnormally  low  position  in  consequence  of  the  so-called  loop  shape 
(Schlingen-form)  of  the  stomach.  In  this  state  the  pylorus  is  nearer  the 
cardia  than  normal,  and  the  lesser  curvature  is  abnormally  sharp. 

Kussmaul  distinguishes  two  forms  of  dilatation  of  the  stomach,  the  hyper- 
trophic and  the  atonic.^  In  the  former  the  muscular  coat  is  hypertrophied, 
and  the  cause  in  the  great  majority  of  cases  is  obstruction  at  or  near  the 
pyloric  orifice.  In  the  atonic  form  the  muscular  coat  is  relaxed,  and  after 
death  it  is  found  but  little  if  at  all  hypertrophied,  and  it  may  be  atrophied. 
Hypertrophic  dilatation  he  compares,  not  inappropriately,  to  eccentric  hyper- 
trophy of  the  heart. 

The  causes  of  dilatation  relate,  in  the  first  place,  to  mechanical  obstacles 
to  the  passage  of  the  contents  of  the  stomach  into  the  intestine.     The  obsta- 
cles may  be  various.    They  may  be  seated  in  the  upper  part  of  the  duodenum 
as  well  as  in  the  stomach.      The  most  frequent  and  important  are  cancer  and. 
the  cicatrices  resulting  from  old  ulcers.     Other  causes  of  organic  stenosis  of 
the  pylorus  are — tumors  of  neighboring  organs,  causing  external  preflsoret 
particularly  cancer  of  the  liver  and  of  the  pancreas ;  the  contraction  of  cic%^ 
tricial  tissue  resulting  from  perigastritis  and  the  inflammation  of  connecti^^ 
tissue  near  the  stomach ;  hypertrophic  stenosis  (see  p.  347) ;  the  pressat^ 
upon  the  duodenum  of  a  wandering  right  kidney  ;  and,  as  rarities,  fibron^ 
lipoma,  glandular  and  cystic  polypi  of  the  pylorus.     A  very  rare  condition  iy 
congenital  stenosis  of  the  pylorus.^     Dilatation  has  been  referred  to  tractioi| 
upon  the  stomach  produced  by  large  scrotal  hernias.     According  to  Knag. 
maul,  it  may  be  referable  to  spastic  stenosis  of  the  pylorus.     The  sphincter 
pylori  may  be  thrown  into  spasmodic  contraction  by  painful  erosions,  ulcei^ 
and  inflammations  in  its  neighborhood.    Destruction  of  a  part  of  the  musculir 
coat  near  the  pylorus  is  evidently  an  obstacle  to  the  propulsion  of  food  througii 
this  orifice,  and  so  may  lead  to  dilatation.    In  this  way  ulcers  and  cancers  which 
destroy  the  muscularis  may  produce  dilatation  even  when  they  do  not  obstinct 
the  lumen  of  the  stomach.     It  has  already  been  mentioned  that  cirrhosis  of       i 
the  stomach,  which  is  usually  attended  by  contraction,  may  exceptionallj  he 
accompanied  by  dilatation.  i 

Atonic  dilatation  may  be  due  to  weakness  of  the  muscular  tone  of  the       \ 
stomach  from  imperfect  nutrition  in  eases  of  anaemia,  chlorosis,  exhausting       f 
acute  and  chronic  disea.ses,  or  amyloid  degeneration  of  the  gastric  arteriee.       J 
Important  causes  of  dilatation  of  the  stomach  are  chronic  gastritis  and  dji-       i 
pepsia,  especially  when  attended  by  stagnation  and  fermentation  of  the  gastiie 
contents.    Individuals  of  sedentary  habits  who  eat  and  drink  a  great  detl  tre 
liable  to  dilatation.     The  polyphagia  which  attends  diabetes  thus  becomes  a 
cause  of  dilatation.     The  dilatation  which  results  from  organic  stenosis  of 
the  pylorus  reaches  a  more  extreme  degree  than  that  from  other  causes,  and 
is  accompanied  by  a  greater  hypertrophy  of  the  muscular  tunic. 

Vomiting  occurs  almost  without  exception  when  dilatation  is  due  to  pyloric 
obstruction  ;  and  in  other  cases  it  is  a  fre(|uent  but  not  a  constant  symptom- 
The  characteristic  features  as  regards  this  symptom  are  the  oecarrence  oC 
the  vomiting  after  periods  varying  from  a  day  to  several  days,  the  larg^ 
quantity  of  the  matters  vomited,  amounting  sometimes  to  several  quarts,  acm^ 
the  presence  of  undigested  aliment  which  had  been  taken  the  previous  day  C^''^ 
several  days  previously.     The  matters  vomited  are  almost  invariably  aci^A 
and  fre((ucntly  they  are  in  a  condition  of  fermentation,  as  indicated  by     ^ 

*  Kussmanl,  "  Die  peristaltische  Unruhe  des  Magens,"  Voikmann^s  Sammlung  Uinimk^"^ 
Vortriiye,  I^ipzig,  18S0. 
'  Landerer,  Ueber  angdxyrent  Stenose  des  Pyhy^s^  Tubingen,  1879. 
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froth  containing  gas,  sometimes  inflammable,  in  the  upper  layers.  Sarci- 
nse,  the  yeast-fungus,  bacteria,  and  crystals  of  fatty  acids  are  often  found. 
Acetic^  lactic,  butyric,  and  other  organic  acids  are  usually  present.  Von 
den  Velden  has  discovered  an  interesting  fact  in  regard  to  the  presence  of 
hydrochloric  acid,  the  normal  acid  of  the  gastric  juice.  He  failed  to  find 
this  acid  in  any  case  of  dilatation  due  to  cancer  of  the  stomach.  In  dilata- 
tion from  other  causes  it  was  often,  but  not  invariably,  present.  According 
to  this  author,  if  hydrochloric  acid  be  repeatedly  detected  in  the  contents  of 
the  stomach  obtained  by  means  of  the  stomach-pump,  obstruction  from  can- 
cer may  \ye  excluded.  If  this  acid  be  persistently  absent,  no  positive  con- 
elusions  can  be  drawn.  Bile  is  not  often  found  in  the  matters  vomited  or 
withdra^wn  by  the  stomach-pump  if  the  dilatation  be  due  to  stenosis  of  the 
pyloric    orifice. 

The  Feature  pertaining  to  the  contents  of  the  stomach  which  appears  to 

be  most  diagnostic  of  dilatation  is  their  retention  for  a  day  or  for  several  days 

within  tliis  organ.     This  may  be  ascertained  by  washing  out  the  stomach  in 

the  morning  before  food  has  been  taken.     In  healthy  persons  the  stomach 

does  not  contain  in  the  morning  any  of  the  ingesta  of  the  preceding  day. 

The  ingesta  may  remain  overnight  in  cases  of  temporary  indigestion,  but  if 

they  are  habitually  present  in  the  morning,  it  is  certain  that  the  power  of  the 

stomacli  to  propel  its  contents  into  the  duodenum  is  wanting.     This  condition 

leads  to  dilatation.     It  is  called  by  Rosenbach  insufficiency  of  the  stomach, 

*od  oF  course  it  may  exist  for  a  time  before  dilatation  ensues. 

J^^sitatiou  of  the  stomach  may  occasion  an  abnormal  prominence  of  the 
abdoit^eQ^  especially  marked  at  the  epigastrium  and  extending  more  or  less 
"**®.^  the  umbilicus.     The  projecting  tumor  yields  at  the  upper  part  a  tym- 
ptnitic  resonance  on  percussion  having  the  characteristic  gastric  quality  of 
*"^^^.    At  the  lower  portion,  if  the  stomach  contain  ingesta,  there  is  flat- 
'*®**  On  percussion,  and  the  relative  situation  of  the  flatness  and  tympanitic 
^*^^ance  changes  when  the  position  of  the  patient  is  changed  from  the  ver- 
^J^  to  the  recumbent.   On  succussion  a  splashing  sound  is  produced  analogous 
^hat  in  pneumo-hydrothorax.     With  the  ear  or  stethoscope  placed  over  the 
j^^ach,  metallic  tinkling  may  be  heard  when  the  patient  swallows  liquid, 
^^etimes  a  sizzling  sound  is  produced  by  bubbles  of  gas  generated  by  fer- 
^^Utation.     These  auscultatory  signs,  however,  are  not  distinctive  of  dilata- 
^*on.   They  may  be  caused  by  the  presence  of  air  and  liquid  in  a  stomach  more 
^^  less  distended,  but  not  dilated.     If  the  abdominal  walls  be  thin,  the  form 
^^  the  stomach   may  be  apparent  and    its   undulatory   movements   visible. 
According  to  Kussmaul,  these  peristaltic  undulations  are  characterized  by 
rteir  intensity,  their  long  duration,  and  by  coming  on  speedily  after  meals. 
They  may  give  rise  to  disagreeable  sensations,  whereas  in  health  persons  are 
uoeonscious  of  the  peristole  of  the  stomach.     The  enlargement  of  the  stom- 
ach varies  at  different  times  according  to  the  variations  in  the  quantity  of 
ingesta  and  gas.     A  sense  of  fluctuation  may  be  perceived  by  the  touch  when 
the  stomach  contains  considerable  Ii((uid. 

With  the  object  of  ascertaining  the  amount  of  dilatation  by  the  eye  and  by 
percussion  the  method  of  generating  gas  within  the  stomach,  as  first  proposed 
by  Frerichs,  may  be  resorted  to.  The  quantity  of  efFervescing  powder  required 
10  bring  out  distinctly  the  contour  of  the  organ  varies  in  diflerent  persons 
according  to  its  capacity,  the  tension  of  the  walls  of  both  the  stomach  and 
the  abdomen,  the  reflex  susceptibility  to  vomiting,  etc.  From  2(>  to  HO  grains 
of  bicarbonate  of  soda  and  from  15  to  20  grains  of  tartaric  acid  may  be  at 
first  introduced.  The  soda  is  to  be  given  in  a  little  lukewarm  water  and  fol- 
lowed by  the  acid.     Some  persons  with  relaxed,  dilated  stomachs  require  2 
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or  2i  drachms  of  soda  and  a  corresponding  quantity  of  acid.^  The  amonnt 
of  dilatation  may  also  be  demonstrated  by  means  of  a  stomach-sound,  the 
length  which  is  introduced  being  ascertained,  and  the  extremity  can  some- 
times be  felt  by  the  hand  applied  over  the  abdomen. 

It  is  important  to  know  that  a  person  may  be  found  to  have  an  unusually   -« 
capacious  stomach,  but  if  it  do  its  work  well — that  is,  if  it  be  sufficient  in  th€^ 
sense  in  which  this  term  is  used  by  Rosenbach — and  is  empty  in  the  morning  — 
there  is  no  propriety  in  considering  the  large  size  of  the  organ  as  a  niorbic^ 
condition,  any  more  than  a  similar  condition  of  the  bladder.     On  the  othe^-^ 
band,  the  signs  may  not  denote  much  enlargement ;  but  if  the  organ  be  insu^^ 
ficient,  its  muscular  power  being  inadequate  to  propel  the  contents  during  tl^^ 
night  into  the  intestine,  either  dilatation  exists  or  a  condition  leading  theret  c». 
Since  attention  has  been  directed  to  dilatation  of  the  stomach  more  than  her«». 
tofore,  it  has  probably  not  infrequently  been  diagnosticated  on  insufficient 
grounds.     No  organ  in  the  body  varies  in  volume  more  widely  within  the 
range  of  health  than  the  stomach,  and  an  unusually  large  volume  is  not  to 
be  considered  as  dilatation  unless  the  symptoms  denote  habitual  undue  deteo- 
tion  of  the  ingesta. 

In  cases  of  dilatation  the  quantity  of  urine  is  often  diminished  and  its 
reaction  is  alkaline.  The  bowels  are  constipated.  The  body  wastes  from 
innutrition.  The  symptoms  of  cancer  of  the  stomach  when  the  pylorus  is 
obstructed  are  referable  in  a  great  part  to  the  dilatation  which  ensues. 

Paracentesis  has  been  practised  in  a  case  of  enormously  dilated  stomach 
under  the  belief  that  the  affection  was  hydro-peritoneum.  Physical  exami- 
nation of  the  abdomen,  in  addition  to  the  symptoms  characteristic  of  dilata- 
tion, should  enable  the  practitioner  to  avoid  this  error.  In  hydro-peritoneum 
the  enlargement  is  not  unifonn,  but  is  greatest  at  the  lower  part  of  the  abdo- 
men, the  reverse  being  true  of  dilatation  of  the  stomach.  In  hydro-perito- 
neum the  enlargement  is  proportionate  anteriorly  and  laterally  ;  in  dilatation 
of  the  stomach  the  anterior  projection  is  greater  than  the  lateral.  In  hydro- 
peritoneum  flatness  on  percussion  exists  at  the  lower  part  of  the  abdomen ; 
in  dilatation  of  the  stomach  intestinal  tympanitic  resonance  will  be  likely  to 
be  found  below  the  space  which  yields  flatness — namely,  in  the  hypogastric 
and  iliac  regions.  The  variation  in  the  enlargement  and  its  disappearance  after 
complete  vomiting  or  the  use  of  the  stomach-pump  suffice  for  the  diagnosis. 

If  not  dependent  on  pyloric  stenosis  a  considerable  degree  of  dUatation 
may  not  give  rise  to  notable  inconvenience ;  but  if  the  dilatation  be  great, 
nutrition  sufiers  in  consequence  of  the  non-absorption  of  the  accumulated 
ingesta.  Eupture  may  occur  if  the  walls  be  attenuated.  A  fatal  termina- 
tion, however,  irrespective  of  carcinoma  or  other  diseases  which  occasion 
obstruction,  is  rare. 

[In  the  TREATMENT  of  gastrcctusia  there  are  two  principal  indications,  the 
one  general,  the  other  local.  The  first  is  the  nourishment  of  the  patient ;  the 
second,  the  relief  of  the  distended  stomach. 

The  diet  should  be  as  dry  as  possible,  for  fluids  are  not  only  almost  useless 
for  nutritive  purposes,  on  account  of  the  difficulty  with  which  they  are  absorbed, 
but  are  of  positive  injury  by  increasing  the  distention  already  ])resent.  No 
better  proof  of  the  hindrances  to  absorption  can  be  adduced  than  the  fact  that 
the  patient  is  often  suffering  from  thirst  when  his  stomach  is  distended  with 

'  Ebstein  has  described  under  the  name  insufficiency  of  the  pyloric  valve  (inconti- 
nentia pylori)  a  condition  in  which  the  gas  thus  generated  is  not  retained  in  the  stom- 
ach, but  rapidly  escapes  into  the  intestines  through  the  pyloric  orifice.  (Vide  "Ueber 
die  Nichtschluiasfahigkeit  des  Pylorus,"  Valhnann*s  SamnUung  kUniBcker  Vortrdgty  Na 
155,  1878.) 
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f  uid.  These  remarks  with  reference  to  the  ingestion  of  fluids  apply  to  those 
periods  of  the  disease  when  the  stomach  already  contains  an  excessive  amount 
of  liquid.  After  the  organ  has  been  thoroughly  emptied  of  its  contents  a 
certain  amount  of  fluid  may  be  administered,  and  preferably  in  the  form  of 
peptonized  milk.  The  main  staple  of  the  diet  should  be  meat,  either  pepton- 
iied  (beef-peptones)  or  finely  scraped  and  broiled  (Hamburg  steak).  Tlie 
digestion  of  this  animal  food  should  be  assisted  by  the  frequent  administra- 
lioD  of  dilute  hydrochloric  acid — 15  to  20  drops  in  a  tablcspoonful  of  wat^r 
every  three  hours.  All  starchy  foods,  sugar,  and  beer — in  a  word,  all  sub- 
stances which  ferment  readily — should  be  prohibited.  With  a  moderate 
quantity  of  peptonized  milk,  a  considerable  amount  of  scraped  broiled  beef, 
and  rectal  enemata  if  necessary  the  nutrition  will  be  sufficiently  provided  for. 
To  fulfil  the  second  indication  the  only  advisable  procedure  is  lavage.  This 
is  accomplished  by  introducing  into  the  stomach  a  rubber  tube  to  the  outer 
extremity  of  which  a  funnel  is  attached.  Through  this,  water  is  poured 
antil  the  stomach  is  distended,  when  the  funnel  is  depressed  below  the  level 
of  the  umbilicus  and  the  water  rushes  out  in  obedience  to  well-known  hydro- 
static laws,  the  apparatus  being  neither  more  nor  less  than  a  siphon.  The 
manoeuvre  of  filling  and  emptying  the  stomach  may  be  repeated  several 
times  at  one  sitting — in  fact,  it  should  be  continued  until  the  water  returns 
perfectly  clear.  A  great  deal  of  tact  and  patience  arc  required  to  bring  the 
first  lavage  to  a  successful  conclusion,  and  the  operation  should  never  be 
undertaken  without  the  hearty  co-operation  of  the  patient.  The  relief  which 
follows  it  is,  however,  so  great  that  he  will  surely  demand  its  repetition,  and 
in  many  cases  there  is  difficulty  in  dissuading  him  from  abusing  it.  Lavage 
^boald  not  be  employed  until  at  least  six  hours  have  elapsed  from  the  time 
of  eating,  and,  on  the  whole,  it  is  safest  to  practise  it  in  the  early  hours, 
befure  breakfast.  If  performed  too  soon  after  meals,  it  may  deprive  the 
system  of  valuable  nutriment. 

After  thoroughly  washing  out  the  stomach  with  water  at  or  near  the  tem- 
perature of  the  body  it  may  be  finally  cleansed  with  an  antiseptic  solution, 
such  as  salicylic  acid,  8  to  5  pro  miile.  or  borax,  2  to  4  per  cent.  These 
harmless  substances  are  quite  efficacious,  although  benzoic  acid,  naphthalin, 
potassium  permanganate,  and  resorcin  are  also  recommended  by  various 
authorities.  The  latter  substance  is  unsafe  except  in  very  weak  solution, 
such  as  half  of  1  per  cent. 

The  good  effects  of  a  thorough  washing  out  of  the  stomach  are  immediate. 

The  aspect  of  the  patient  becomes  cheerful ;  pyrosis  and  eructations  cease ; 

the  howels  become  more  regular ;  the  urine  increases  in  quantity  and  loses 

its  alkaline  reaction ;  and  the  bodily  weight  increases,  sometimes  even  in 

cases  where  the  dilatation  has  cancerous  obstruction  for  its  cause.     Massage 

and  electricity  are  excellent  adjuvants  to  lavage.    It  was  at  one  time  doubted 

whether  electricity  applied  to  the  abdominal  walls  could  induce  contractions 

of  the  stomach,  but  recent  researches  of  Ewald  and  Sievers  have  demonstrated 

that  the  exit  of  the  gastric  contents  is  hastened  by  the  energetic  application 

of  faradization  to  the  abdomen.    The  most  rational  employment  of  electricity 

in  ga.strectasia  consists  in  introducing  a  properly-constructed  electrode  into 

the  stomach  while  its  fellow  is  placed  on  the  abdomen  or  in   the  rectum. 

Before  introducing  the  electrode  the  patient  should  be  directed  to  drink  a 

jsriasfl  or  two  of  water. 

Strychnia  is  a  remedy  of  undoubted  service  in  cases  of  gastrectasia.  espe- 
cially in  the  atonic  forms  of  the  disease.  It  may  be  given  by  the  mouth  in 
do^es  of  ^  of  a  grain  thrice  daily,  or  hypoderraically  if  there  be  any  reason 
to  ^aspect  that  it  is  not  absorbed.  In  the  latter  mode  of  employment  the 
initial  dose  should  not  exceed  -^j^  of  a  grain. 
24 
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Cathartics  are  also  decidedly  beneficial,  not  only  on  account  of  ther 
mechanical  effect  in  unloading  the  bowels,  but  also  because  of  the  intima^ 
peristaltic  relation  between  the  stomach  and  intestines.  They  ire  mo 
efficacious  when  administered  immediately  after  washing  out  the  stomac 
at  which  time  a  solution  of  Carlsbad  salt  may  be  poured  in  through  tT| 
stomach-tube  before  its  withdrawal.  Other  useful  purgatives  are  colocyotl 
rhubarb,  scammony,  and  aloes.  The  last  mentioned  may  be  given  hypod^r. 
mically  in  the  form  of  the  extract  known  as  aloin. 

Prophylaxis. — Although  we  possess  no  certain  means  of  preventing  the 
obstructive  forms  of  dilatation,  such  as  those  dependent  upon  pyloric  cancer, 
the  cicatrices  of  ulcers,  and  the  pressure  of  tumors  of  neighboring  orgaoM, 
we  certainly  have  it  in  our  power  to  reduce  the  number  of  cases  of  the 
purely  atonic  variety.  With  this  end  in  view  the  greatest  care  should  be 
taken  to  avoid  distention  of  the  stomach  with  fluid  in  patients  recovering 
from  febrile  affections,  and  in  the  anaemic  and  debilitated  generally.  A  cer- 
tain number  of  such  individuals  are  placed  upon  an  exclusive  milk  diet,  and 
necessarily  consume  large  quantities  of  fluid.  To  avoid  the  disastrous  effect* 
of  dilatation  they  should  be  instructed  to  take  their  milk  in  small  amounts 
at  short  intervals,  while  at  the  same  time  their  bowels  are  kept  regular.  In 
addition,  it  is  a  wise  precaution  to  keep  such  patients  upon  the  daily  uu 
of  strychnia  so  long  as  their  debility  continues,  and  to  apply  the  faradic  cur 
rent  occasionally  to  the  abdominal  muscles. — H.] 

Degeneration  of  the  Qastric  Tubules— Atrophy  of  the 

Stomach. 

Together  with  the  liver,  kidneys,  and  heart,  the  stomach  is  a  frequent 
seat  of  parenchymatom  degeneration  or  cloudy  sicelling.  In  this  condition 
the  mucous  membrane  is  somewhat  swollen,  and  may  be  either  congested 
or  pale.  The  microscope  shows  the  glandular  cells  to  be  swollen  and  filled 
with  albuminous  granules,  which,  at  least  in  great  part,  dissolve  in  acetic 
acid.  The  contours  of  the  cells  may  be  so  obscured  that  the  tubules  seem 
to  be  filled  with  a  granular  mass.  This  change,  when  of  much  intensity, 
frequently  leads  to  /aWy  degeneration.  The  cells  now  contain  fatty  mole- 
cules which  refract  tne  light  more  than  the  albuminous  granules,  and  are  not 
soluble  in  acetic  acid.  In  extreme  degrees  of  this  degeneration,  such  as  may 
occur  in  phosphorus-poisoning,  the  cells  are  more  or  less  disintegrated  and 
their  places  occupied  by  a  fatty  and  albuminous  detritus.  The  most  frec|ueDt 
and  important  causes  of  parenchymatous  degeneration  are  the  febrile  and 
infectious  diseases,  of  which  may  be  specially  mentioned  typhus  and  typhoid 
fevers,  smallpox,  septicaemia,  puerperal  fever,  and  yellow  fever.  Phosphorus- 
poisoning  has  been  mentioned  as  a  cause  of  the  more  extreme  grades  leading 
to  fatty  degeneration.  Poisoning  by  arsenic,  mercury,  or  the  mineral  aoida 
is  said  to  produce  similar  changes.  It  cannot  be  doubted  that  these  altera- 
tions in  the  peptic  cells  impair  the  secretion  of  the  gastric  juice.  It  is  rea- 
sonable to  refer  to  them  many  of  the  disturbances  in  digestion  which  charac- 
terize the  conditions  named.  Parenchymatous  degeneration  in  the  stomach, 
as  elsewhere,  is  a  condition  from  which  recovery  readily  takes  place  when  iti 
causes  are  removed. 

While  treating  of  the  different  forms  of  gastritis,  reference  was  made  tc 
changes  of  the  tubules,  mostly  of  a  degenerative  character,  which  occur  ir 
inflammatory  states.  Parenchymatous  and  fatty  degenerations  and  atrophj 
of  the  tubules  were  the  most  important  of  these  alterations.  An  interesting 
comparison  is  often  drawn  between  the  changes  in  the  gastric  mucous  mem 
brane  in  chronic  inflammation  and  those  in  the  kidney  in  chronic  diflTnM 
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e^^ritis.  In  both  there  are  increase  of  the  interstitial  tissue,  fatty  degen- 
^T^tion  of  the  glandular  epithelium  in  certain  places,  atrophy  of  the  tub- 
aVeSf  with  constriction  of  the  tubules  at  certain  points  and  cystic  dilatation 
^<l,  others. 

•fhere  is  reason  to  believe  that  degenerative  changes  in  the  gastric  mucous 
xneiobrane  occur  independently  of  chronic  inflammation  and  of  the  various 
e^aaaAof  parenchymatous  degeneration.  Atrophy  of  the  stomachy  atrophy  or 
^iggeneroHon  of  the  gottric  mucous  membrane  or  of  the  gastHc  tvbu/eif,  are 
names  which  have  been  employed  to  designate  these  changes.  Alterations  in 
tbe  gastric  glands  have  been  studied  cspeeially  by  Handfield  Jones,  Wilson 
Fox,  Habershon,  Fenwick,  and  Henry  and  Osier.  It  is  generally  recognized 
thftt  atrophic  changes  occur  in  the  mucous  membrane  of  the  stomach,  as  in 
other  organs,  in  chronic  wasting  diseases  and  in  old  age  ;  but  it  is  maintained 
bj  Fenwick  and  others  that  atrophy  of  the  stomach  occurs  also  as  a  primary 
Borbid  condition  attended  by  grave  symptoms ;  in  other  words,  that  it  con> 
atitutes  a  disease  by  itself.  So  long  ago  as  in  1860,  in  a  published  lecture  on 
iDiemia,  I  ventured  the  opinion  that  degeneration  of  the  gastric  tubules  is 
tbe  anatomical  characteristic  in  certain  cases  now  included  under  the  name 
of  pernicious  ansemia.  (See  ]).  311  et  seq.)}  In  the  third  edition  of  this  work 
(1868)  I  predicted  that  future  investigations  would  disclose  important  facta 
pertaining  to  morbid  conditions  seated  in  the  gastric  tubules.  In  an  essay 
poblisbed  in  1871,'  I  endeavored  to  still  further  substantiate  these  views. 
My  conclusions  were  based  partly  on  deduction  and  partly  on  the  anatomical 
stodies  of  Jones,  Fox,  and  Fenwick.  My  object  was  to  show,  from  a  clinical 
point  of  view,  frst,  the  existence  of  a  well-defined  class  of  cases  eharacter- 
ixed  by  anorexia,  impaired  digestion,  progressive  debility,  ana&mia,  and  death 
from  inanition  ;  and  second^  in  view  of  these  clinical  characteristics,  together 
with  the  absence  of  adequate  lesions  elsewhere,  the  probability  that  the 
essential  disease  is  seated  in  the  secretory  glands  of  the  alimentary  canal. 
It  is  gratifying  to  be  able  to  add  that  recent  years  have  furnished  several 
contributions  to  our  knowledge  of  this  still  obscure  subject.  Fenwick,  in  a 
kcture  on  atrophy  of  the*  stomach  in  1877,'  published  four  cases  with  autop- 
sies showing  atrophy  of  the  gastric  tubules  without  thickening  of  the  walls 
and  without  diminution  of  the  lumen  of  the  stomach.  The  symptoms  resem- 
bled closely  those  which  have  been  described  in  the  article  on  Pernicious 
Ansmia.  Quincke,  in  an  essay  on  pernicious  anasmia/  mentions  a  case  in 
which  the  gastric  symptoms  were  even  more  marked  than  is  usual  in  per- 
nicioas  ansemia,  and  in  which  after  death  the  gastric  mucous  membrane  was 
fband  to  be  thin  and  pale,  the  glands  being  few  and  far  apart.  He  suggests 
that  the  atrophy  of  the  gastric  mucous  membrane  may  have  been  the  start- 
bg-point  of  the  disease.  Brabazon  in  1878*  reported  a  case  of  general 
atrophy  of  the  stomach  with  absence  of  organic  disease.  The  symptoms 
daring  life  were  anorexia  and  extreme  ansemia.  The  walls  of  the  stomach 
vere  found  to  be  atrophied,  but,  unfortunately,  no  microscopical  examination 
was  made.  In  1879,  Nothnagel*  published  a  case  of  cirrhotic  contraction  of 
the  stomach  attended  by  disappearance  of  the  gastric  glands  in  all  parts 
except  the  pyloric  region.  The  microscopical  examination  was  made  by  W. 
Miiller.  The  clinical  history  of  this  case  was  in  all  respects  that  of  perni- 
«ou8  anaemia,  and  this  was  the  diagnosis  during  life.     Nothnagel  does  not 

^Aumean  Med.  Times,  1860. 

'"The  Pathologicsd  Relations  of  the  Gastric  and  Intestinal  Tubules,"  bv  Austin 
rlbt,  M.  D.,  Aw   York  Med.  Journal,  March,  1871. 
'  Tk  LaneH,  1877,  July  7  et  neq. 

*  7olknann*»  Sammluny  kliiiiacher  Vortrdge,  No.  100  (Case  6). 
^BritiA  Med.  Jowwd,  July  27,  1878. 
*I^«lK&es  Artkwjur  Idin.  Med.,  Bd.  24,  p.  353. 
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hesitate  to  refer  the»e  symptoiufi  to  the  atrophy  of  the  gastric  tubwl*?fl, 
hi?  remarks,  atrophy  of  the  gastric  glands  appears  under  two  conditiuns.  lii 
one  with  mid  the  other  without  ihiekcDiug  of  the  walls  of  the  iftomaeh,     Th 
former  condition  corresponds  to  cirrhosis  of  the  Atomach,  the  latter  to  siiup 
atrophy.     It  ia  the  latter  form  to  which  Fen  wick  has  called  e^pecia)  attei 
lion.     In  some  of  the  reported  cases  an  increase  of  the  interstitial  tisjiue  i 
the  mucous  membrane  has  been  observed,  but  whether  it  be  primary  or  sewnd 
ary  is  uncertain.     Even  if  the  interstitial  ehange  prove  to  l)e  primary,  ihef 
is  no  propriety,  as  Nothiiagel  justly  says,  in  considering  ihf*  process  a,**  ^ 
ordinary  chronic  catarrhal  gastritis.     A   case  of  fatal  atrophy,  the   hi^tor 
being  that  of  pernicious  anieniia,  has  been  reeently  reported  by  Tbnn»w;^o*»4 
and  a  similar  ease  has  been  earefullv  studied  and  reported   bv  Henrv  an 
Oslor.* 

The  SYMPTOMS  which  have  been  observed  in  cases  t)f  atrophy  of  the  gastric 
tubules  are  those  of  severe  anaemia.  The  digestive  symptoms  are — loss  of  app«'- 
titCt  vomiting  (usually  but  not  always),  distress  after  eating,  and  entetationi. 
These  are  symptoms  in  cases  of  pernicious  annemia.  It  is  desirable,  as  Notb- 
nagel  suggests,  to  pay  special  attention  to  the  condition  of  the  stnmarh  i| 
death  from  pernicious  aniemia.  The  pathologienl  conditions  are  probably  i 
the  same  in  all  cases  of  this  grave  form  of  an«*mia»  That  a  certain  prop 
tion  of  the  cases  are  referable  to  atrophy  of  the  gastric  tubules  may  rcas 
ably  he  inferred  fmrn  cases  already  published.  From  a  clinical  ^tandp 
is  important  to  take  cognixance  also  of  atrophy  of  the  glands  of  the  sft 
as  a  secondjiry  c!»ange  in  various  affections  of  this  organ,  especially  in  cli 
inflammution  and  in  cancer.  It  is  to  be  expected  that  in  the  future  grcatl 
attention  will  be  directed  to  the  condition  rd"  these  important  glands  in  *!' 
easct  and  that  valuable  contributions  will  thereby  be  made  to  onr  knowk 
of  thiii  recently-opened  field  of  research. 

Wftr^  iftyeiterfffhn  of  the  walls  of  the  stomach  is  not  a  ver}'  infretjue 
condition  in  cases  in  which  this  degeneration  is  widely  extended.     As  a  ru 
the  metamorphosis  is  more  marked  in  the  small  and  large   intestine  than 
tlie  stomaelL     All  the  coats  of  the  i*tnniacli  may  be  involved^  but   geneml 
the  change  is  greatest  in  the  muscularis  mucosa*  and  the  mucous  membraii 
Here,  as  elsewhere,  the  waxy  tuateriul  appears  first  in  the  walls  uf  the  f*nM 
arteries  and  abuut  tbe  eiipillaries,  and  it  may  be  cunfined  to  thest*  struetur 
The  change  imiy,  huwever,  externl  to  the  surrounding  tissues.    In  the  major 
of  cases  the  epithetial  cells  of  the  tubules  do  not  undergo  the  waxy  metato^ 
phosis.     According  to  Kyber,  amyloid  degeneration  of  the  stomach  is  g6 
erally    accompanied    by    chronic    inflammatory    changes    and    pigmentjili^ 
Ext4insive  amyloid  degeneration  may  so  impair  the  nutrition  of  the  j 
mucous  membrane  as  to  favor  the  development  of  round  ulcer.     Alt 
according  to  Kiihne.  the  amyloid  material  outside  of  the  body  i»  extreme 
resistant  to  the  action  of  the  gastric  juice,  it  would  appear  from  the  studi^ 
of  Kyber  that  this  substance  in  the  living  body  may  be  digested  by  the 
trie  juice.     Amyloid  degeneration  is  generally  an  aeeompanitnent  of  scvfl 
wasting  disease.     That  the  functions  of  the  stomach  are  impaired  by  t| 
uietamorphosis  is  in  the  highest  degree  probable,  but  we  are  without  piidttil 
infnruiation  on  this  point. 

^  TliotHiwgiXHl,  MtiL  Timat,  Feb.  5, 1881 ;  Henrv  and  Oalerf  Am€r.  Joum,  JVedL  Snencm^ 
April,  18b(J. 
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CHAPTER    IV. 
FX^NCnONAL  DISORDERS,  OR  NEUROSES  OF  THE  STOMACH. 

Iimfcrodnctory  BemarkB. — Motor  Neuroses  (Nervous  Vomiting:  Peristaltic  Unrest;  Ner- 
vous Eructation;  Rumination;  Incontinence  of  the  Pylorus;  Atony). — Sensory 
Xenroses  (QastralRia;  Polyphagia,  Malacia  and  Pica,  Polydipsia,  and  Dipsoma- 
nim). — Secretory  Neuroses  (Hyperacidity  and  Hypersecretion).— Nervous  Dyspep- 
sia.— Gastrorrhagia. — Inanition. 

[Introductory  Remarks. 

BEFORE  beginning  the  study  of  the  functional  diseases  of  the  stomach  it 
is  necessary  to  have  some  knowledge  of  the  methods  by  which  they  are 
i  cm  castigated,  especially  as,  within  the  last  few  years,  great  advancement  has 
k>^^<n  made  in  this  department.     Formerly  the  diagnostic  procedures  in  gas- 
fcvi.c  disease  were  limited  to  inspection,  palpation,  percussion,  and  the  inspec- 
t^^ioD,  gross  and  minute,  of  vomited  matters,  but  the  chief  reliance  was  on  the 
^Eaamnesis  and  other  subjective  evidence.     The  primary  object  of  diagnosis 
^wras  then,  as  now,  to  distinguish  between  functional  and  organic  disease,  and 
if*  the  latter  could  be  excluded,  the  affection  was  decided  to  be  "dyspepsia." 
*X^e  term  "  dyspepsia  "  is  rapidly  becoming  obsolete  so  far  as  its  employment 
ixm  scieotific  writings  is   concerned.     It    was   a   most  serviceable  cloak  for 
ignorance,  but  has  been  worn  threadbare  and  is  about  to  be  discarded.     We 
lk2iYe  no  more  scientific  right  to  speak  or  write  of  dyspepsia  as  though  it 
"were  a  distinct  disease  than  we  have  to  be  satisfied  with  the  diagnosis  of 
•-jaundice"  or  "dropsy." 

Our  present  knowledge  of  gastric  diseases  is  almost  entirely  due  to  the 

uae  of  the  stomach-tube,  which  was  first  employed  for  diagnostic  purposes 

\>j  Leu  be  io  1871.     The  instrument  first  used  was  hard  and  stiff,  and  was 

passed  into  the  stomach  with  little  or  no  active  co-operation  on  the  part  of 

t.1ie  patient ;  or  if  a  soft-rubber  tube  was  used,  it  was  thought  necessary  to 

baYe  it  stiffened  with  a  stylet  of  whalebone.     By  degrees  it  was  ascertained 

that,  unless  there  existed  a  stricture  of  the  oesophagus,  a  soft-rubber  tube 

open  at  the  end  and  at  the  sides  just  above  the  end  could  be  introduced  with 

very  little  discomfort  to  the  patient,  who,  besides,  was  able  to  give  very 

T&luable  assistance  in  the  operation  by  movements  of  deglutition.     In  fact, 

afVer  a  little  practice  the  patient  can  swallow  the  tube  much  more  readily 

tha.li  the  physician  can  insert  it.     It  is  unnecessary  to  lubricate  the  tube 

vitli  oil  or  vaselin  or  anything  of  the  sort,  for  the  saliva  and  mucus  of  the 

buccal  cavity  are  sufficient  for  this  purpose.     The  instrument  is  dipped  in 

VArm  water,  its  extremity  passed  rapidly  and  deftly  into  the  pharynx,  and 

the  patient  directed  to  swallow  it.     In  most  cases  success  will  attend  the 

&T^t  efforts,  but  with  hysterical  patients  it  will  not  be  achieved  without  con- 

&i<ierable  firmness  and  perseverance  on  the  part  of  the  physician. 

The  object  of  introducing  the  tube  is  to  obtain  a  sample  of  the  contents 

«>r    the  stomach  with  a  view  to  its  chemical  analysis,  and  therefore  the  time 

^t,  vhich  the  operation  is  performed  is  a  matter  of  great  importance.     During 

the  intervals  of  digestion  the  stomach  contains  a  very  little  fluid  which  cer- 

tadnlydoes  not  deserve  the  name  of  gastric  juice.     It  is  really  nothing  more 

t.han  a  feebly  acid  mucus,  from   an   examination   of  which   no   legitimate 

deductions  with  reference  to  the  digestive  power  of  the  stomach  can  be 

made.    Before  introducing  the   tube   the   stomach  must  be  stimulated  to 
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aeeretion,  and  for  this  purpose  various  means  have  been  resorted  to.  I^uU  ^ 
method  is  to  inject  through  the  tube»  previously  introduced.  100  cc,  of  icts 
water,  followed  ten  mmutes  later  by  three  times  that  amount  of  water 
urdinary  temperature.  The  liquidj  after  a  abort  stay  in  the  sUtmaeh,  is  wi 
drawn,  its  ebeuncal  reactions  examined,  and  its  digestive  power  test4?d.  Tbl^ 
method  had  been  criticized  on  the  ground  that  a  genuine  gastric  j nice  n  oah 
secreted  in  response  to  slinitilation  by  a  i^tibstancc  which  it  is  C4ipable  of 
digesting.  This  objection  is  well  founded,  and  therefore  several  so-called 
'*  t€st-mertls '*  have  been  proposed  by  various  investigators.  Among  ibes« 
may  be  mentioned  the  hard-boiled  egg  used  by  Jaworski  to  obtain  a  saiupl* 
of  gastric  juice,  the  meal  eoniposed  of  soup*  beefsteak,  and  bread  prescribed 
by  Riegel,  and  the  '*  test-breakfast"  of  Kwald.  The  latter  U  compo*<?d  of  i 
roll  weighing  about  35  grammes  and  a  cup  (about  25l)  ecm,)  of  weak  t<rt. 
Discrepancies  in  the  resulti!^  of  various  investigators  have  been  due  to  tli« 
fact  that  the  gastric  juice  has  been  obtained  by  stimulating  the  stomach  witk 
food  varying  in  amount  and  (juality.  Food  is  the  natural  stimulant  trf 
gastric  seerction,  but  the  amount  and  f|U3lity  of  the  latter  and  the  period 
which  digestion  is  most  aetive  depend  upon  the  amotint  and  kind  of  f 
administered.  It  is  therefore  of  great  importance  for  experimentcn?  u 
digestion  to  agree  upon  the  ingredients  and  amount  of  the  so-ealled  t 
meal — in  other  words^  to  carry  out  their  investigations  upon  a  uniform  pli 
For  several  reasons  the  test-breakfast  ( Probe friihstiick)  of  Ewald  is  b 
than  any  other.  In  the  first  place,  the  digestion  of  such  a  meal  i«  at 
height  in  one  hour  after  eatings  instead  of  from  four  in  b\x,  as  aft^r  a  mi 
composed  of  soup,  bread,  and  meat.  Secondly,  if  vomiting  occur*  during 
after  the  introduction  uf  the  tube,  the  matter  ejected  is  comparativi 
inoffensive  both  to  physician  and  patient.  These  are  sufficient  gruuDds 
whieh  to  base  a  decided  preference  for  the  test-meal  of  Ewald. 

The  tube  having  entered  the  stomach,  the  question  is  how  to  #jbtain 
gastric  juice.     This  may  be  accomplished  eitlier  by  suction  or  pressure, 
means  of  a  syringe  or  a  rubber  ball  attuched  to  its  upper  end  the  ri*qui; 
amount    (a  few    cubic    centimetres)  of   Unid  may  be  drawn  inro  the  tn 
This  is  the  simplest  method^  and  if  carefully  performed   the  risk  of  inju 
the  gastric  mucous   membrane,  upon  which   great  stress  has  been  laid,  is 
tirely  avoided,     Kwald  prefers   what  he  calls  the  expression  method,  wh 
simply  means  that  the  patient  at  the  word  of  command  contracts  hie  abd< 
iual  muscles  so  as  to  force  the  contents  of  the  stomach  into  the  end  of 
tuVie.     The  latter  should  of  course  be  compressed  during  its  withdrawal* 
prevent  the   fluid  escaping  by  atmospheric  pressure.     This  method,  like  i 
diagnostic    procedures    re«juiring    the  cooperation  of   the    patient,  will 
qnently  fail,  so  that  the  operator  should  always  be  provided  with  some  kind 
of  auction  apparatus — ^yringe»   rubber  ball^  etc. 

The  rcfjuisite  amount  of  fluid   having   been  obtained,  it  is  filtered  and 
amined  with  reference   to  its   chemical    reaction  and  digestive  power 

First,  as  to  its  chemical  reaction.  The  contents  of  the  stomach  are  ulwrn; 
acid,  but  the  object  of  the  examination  we  are  now  considering  is  chiefly 
determine  the  presence  or  absence  of  the  true  digestive  acid,  which  is  ni 
universally  agreed  to  be  hydroehloric. 

Numerous   substances   have   been   employed  as   tests  of  the  presenw 
hrdrochlorio  acid  in   the  gastric  juice,  bul^  as  in  testing  urine  for  sugar 
albumin,  so  here,  it  is  better  to  be  thoroughly  familiar  with  two  or  three 
the    best  r^sls  than   superficially   actjUMintcd  with   a  dozen.     One  of  th 
most  fretjuenlly   employed   is  the    methyl-violet  test.     It  is   iho 
Into  each  of  two  tubes  is  poured  a  small  <|uanttty  (5(»  cc.)  of  disi 
followed  by  two  drops  of  a  two  per  cent,  solntton  of  methyl-viuleu 
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one  of  these  tabe4i  is  now  poured,  drop  by  drop,  the  fluid,  previously  filtered, 
obtained  from  the  stomach.  To  the  other  is  added  an  equal  quantity  of 
pure  water.  If  free  hydrochloric  acid  is  present  in  the  gastric  secretions, 
the  fluid  in  the  first  tube  will  turn  blue,  while  that  in  the  latter  will  retain 
its  violet  hue.  An  objection  to  this  test  is  that  it  is  interfered  with  to  a 
greater  or  less  extent  by  albuminates  and  peptone,  as  well  as  by  certain  salts, 
especially  phosphates  and  sodium  chloride.  The  organic  acids,  lactic,  bu- 
tyric, and  acetic,  give  the  same  reaction,  but  only  when  in  a  degree  of  concen- 
tration rarely  present  in  the  stomach.  In  the  opinion  of  the  writer,  the  best 
test  is  that  devised  by  Gunzburg  of  Frankford.  It  is  known  as  the  '^  phlo- 
roglucin-vanillin  test,"  but,  for  the  sake  of  brevity  as  well  as  in  honor  of 
its  discoverer,  should  be  called  *^  Otinzburg's  test."  It  is  composed  of  2 
grammes  of  phloroglucin  and  1  gramme  of  Merck's  vanillin  in  30  grammes 
of  absolute  alcohol.  The  solution  is  of  a  yellowish-red  color,  but  alters  on 
exposure  to  light,  and  therefore  when  not  in  use  should  be  kept  in  a  box. 
If  a  drop  of  this  solution  be  placed  in  a  watch-glass  and  to  it  there  be  added 
a  trace  of  concentrated  hydrochloric  acid,  a  bright-red  color  instantly  appears 
and  at  the  same  time  a  separation  of  minute  red  crystals  takes  place.  Con- 
centrated orgapic  acids,  such  as  lactic  and  acetic,  give  no  such  reactions. 
The  mineral  acid  to  which  the  reaction  is  due  must  be  of  a  certain  degree  of 
concentration.  If  too  dilute,  neither  the  color  nor  the  crystals  appear  until 
some  of  the  water  is  driven  off*  by  heat.  The  following  is  the  techinque  for 
the  application  of  this  test  to  the  examination  of  the  stomach-contents :  A 
few  drops  of  the  filtrate  of  the  latter  are  mingled  in  a  porcelain  dish  or 
watch-glass  with  the  same  quantity  of  the  test-solution  and  carefully  heated. 
If  free  hydrochloric  acid  is  present  to  the  amount  of  one-tenth  of  one  per 
cent.,  the  red  crystals  will  form  ;  when  present  in  smaller  quantity  there 
will  be  no  crystalline  formation,  but  bright-red  streaks  will  appear  in  the 
fluid. 

It  is  often  a  matter  of  diagnostic  importance  to  determine  the  presence  or 
absence  of  lactic  acid  in  the  gastric  secretions.  For  this  purpose  Uffelmann's 
test  is  invariably  employed  :  To  an  aqueous  solution  of  the  chloride  of  iron, 
so  weak  as  to  be  almost  colorless,  are  added  a  few  drops  of  the  filtrate  of  the 
gastric  secretions.  If  they  contain  but  a  trace  of  lactic  acid,  the  mixture 
becomes  of  a  canary-yellow  color. 

Acetic  acid  is  detected  when  present  in  large  quantity  by  its  unmistakable 
odor.  To  demonstrate  it  chemically  the  filtered  gastric  secretions  are  shaken 
op  with  ether  and  evaporated.  A  part  of  the  residue  is  then  filtered,  and 
to  it  is  added  a  drop  of  a  neutral  solution  of  chloride  of  iron.  If  acetic 
acid  is  present  a  beautiful  blue  color  appears. 

For  the  demonstration  of  butyric  acid  the  gastric  contents  are  shaken  up 
aa  before  with  ether  and  evaporated.  A  small  fragment  of  chloride  of  lime 
is  now  added,  and  if  butyric  acid  is  present  minute  oily  drops  will  appear 
upon  the  surface  of  the  liquid.  This  is  due  to  the  fact  that  butyric  acid  is 
insoluble  in  saline  solutions. 

For  other  chemical  tests  of  the  gastric  secretions,  as  well  as  for  the  meth- 
ods of  determining  the  percentage  of  HCl  in  them,  the  reader  is  referred  to 
special  treatises  upon  the  diseases  of  the  stomach.  The  tests  above  given 
are  amply  sufficient  for  all  practical  purposes. 

The  presence  and.  if  possible,  the  percentage  of  HCl  having  been  ascer- 
tained, the  gastric  secretion  is  next  tested  as  to  its  digestive  capacity.  For 
this  purpose  equal  quantities  of  the  filtered  secretion  are  placed  in  each  of 
four  test-tubes.  To  the  first  nothing  more  is  added  ;  to  the  second  is  added 
two  drops  of  the  ofiicial  HCl  of  the  German  Pharniaeopceia ;  to  the  third 
from  0.2-0.5  gramme  of  pepsin  ;  and  to  the  fourth  both  pepsin  and  HCl  in 
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the  amounts  just  mentioned.  In  each  of  the  tubes  thus  prepared  is  now 
placed  a  piece  of  hard-boiled  white  of  egg,  the  size  of  which  must  be  the 
same  in  each  experiment.  These  pieces  are  prepared  by  cutting  uniform 
slices  of  egg  with  a  Valentin  knife  and  then  punching  out  a  circular  frag- 
ment with  a  cork-punch.  The  tubes,  having  been  prepared  in  the  manner 
described,  are  placed  in  the  incubator  and  kept  at  a  proper  temperature 
(100^  F.).  It  will  soon  be  determined  whether  the  gastric  juice  is  alooe 
capable  of  digesting  albumen  .or  whether  it  is  deficient  in  II CI,  in  pepsin,  or 
in  both. 

Besides  pepsin  there  is  in  the  gastric  juice  a  ferment  ("  Labfermcnt'  of 
the  Germans)  which  coagulates  milk  and  which  may  be  conveniently  called 
the  rennet-ferment.  Its  presence  is  recognized  in  the  following  manner: 
The  gastric  juice  is  first  neutralized  to  prevent  the  curdling  action  of  HCl  or 
other  acid,  and  then  added  to  an  equal  quantity  of  boiled  neutral-reacting 
milk.  The  mixture  is  placed  in  the  incubator  at  a  temperature  of  100^  F., 
and  if  the  rennet-ferment  is  present  coagulation  will  occur  in  from  fifteen  to 
thirty  minutes. 

We  have  now  to  inquire  concerning  the  practical  results  thus  far  derived 
from  these  clinical  applications  of  chemistry.  Considering  that  the  methods 
described  were  introduced  but  a  few  years  ago  by  Von  den  Velden  and 
Leube,  these  results  are  remarkable.  In  the  first  place,  they  have  led  to  the 
division  of  so-called  dyspepsias  into  three  groups : 

1.  Those  characterized  by  a  diminution  or  absence  of  HCl — ^hypacidity  or 
anacidity. 

2.  Those  characterized  by  an  excess  of  HCl — hyperacidity. 

3.  A  less  important  group— or,  rather,  one  nob  yet  so  well  defined — 
includes  those  cases  in  which  the  presence  of  HCl  is  variable. 

A  knowledge  of  the  absorbent  power  of  the  stomach  is  sometimes  of 
diagnostic  value,  and  may  be  obtained  by"  the  following  test,  first  employed 
by  Penzoldt  and  Faber :  Three  grains  of  potassium  iodide  are  administered 
in  a  gelatin  capsule,  and  the  saliva,  which  has  been  previously  demonstrated 
to  be  free  from  iodine,  is  tested  every  minute  for  this  substance.  In  dealing 
with  a  healthy  and  empty  stomach  the  first  iodine  reaction  will  \>e  obtained 
in  from  six  and  one-half  to  eleven  minutes.  If  the  drug  be  administered 
immediately  after  a  meal,  the  iodine  reaction  will  not  appear  until  forty-five 
minutes  have  elapsed.  By  this  means  it  has  been  shown  that  in  various  ^ 
pathological  conditions,  such  as  cancer,  ulcer,  chronic  catarrh,  and  atroph«»^^ 
of  the  gastric  mucosa,  absojrption  is  retarded.  ^^ 

It  is  often  of  diagnostic  value  to  obtain  some  idea  of  the  motor  power  o   -^^^ 
the  stomach,  which    some   authorities   are   inclined   to   regard  as  its  mo:  - 
importiint  function.     Until  quite  recently  the  only  method  of  acquiring  sa<^^ 
information  was  that  introduced  by  Leube,  and  consisted  in  the  introducti^ 
of  the  stomach-tube  seven  hours  aft«r  a  meal — **.  e.  at  a  time  when  the  ^'^~m^^, 
should  have  passed  into  the  intestine.     The  presence  of  food  at  such  a  ti«^- 
would  indicate  an  impairment  of  motor  power,  and  the  degree  of  the  lat^       -~^^ 

would  be  in  direct  ratio  to  the  quantity  of  the  former.     This  method      |^ 

crude  and  inapplicable  to  most  clinical  purposes. 

The  peculiar  properties  of  salol  led  Ewald  and  Sievers  to  employ  it  fgf 

testing  the  motor  function  of  the  stomach.  This  drug  remains  insolu.  i}^ 
and  undecomposed  in  the  stomach,  but  splits  up  into  carbolic  and  8alic;^|^//^ 
acids  when  it  conies  in  contact  with  the  alkaline  secretions  of  the  intestS  mie. 
The  salicylic  acid  is  excreted  with  the  urine,  in  which  it  may  be  detected  b^ 
suitable  reagents,  and  the  time  between  the  administration  of  the  salol  ^nc^ 
the  detection  of  the  salicylic  acid  in  the  urine  is  indioatiye  of  the  motc^^ 
power  of  the  stomach.     I  mention  this  ingenious  test  for  the  purpose  o^^ 
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showing  the  direction  of  present  research  in  the  diagnosis  of  diseases  of  the 
stomtch,  although  I  believe  it  can  never  come  into  general  use.  In  the  first 
place,  the  chemical  test  for  salicylic  acid  in  the  urine  is  an  elaborate  one, 
and,  in  the  next,  it  is  impossible  for  most  persons  to  urinate  at  such  frequent 
intervals  as  it  demands. 

Betol  has  recently  been  recommended  by  Fodera  and  Corselli  as  an  agent 
for  measuring  the  motor  power  of  the  stomach,  on  the  ground  that  it  is  less 
soluble  in  that  viscus  than  salol.  In  a  healthy  man  salicylic  acid  appears  in 
the  urine  in  from  seventy  to  eighty  minutes  after  the  administration  of  betol. 
A  longer  interval  will  therefore  show  diminished  motor  activity  of  the  stomach. 

The  foregoing  remarks  will  obviate  the  necessity  of  frequent  repetitions, 
and  are  indispensable  to  a  proper  understanding  of  the  functional  diseases 
of  the  stomach. — H.] 

[Fonctional  Disorders,  or  Neuroses  of  the  Stomach. 

By  this  term  we  designate  certain  disorders  of  motion,  sensation,  and  se- 
cretion, which  may  exist  either  singly  or  combined  in  various  proportions. 
The  chief  of  them  are  placed  in  the  following  table : 

Nervous  vomiting. 
Peristaltic  unrest. 
Nervous  eructation. 
Kumination. 
[  Incontinence  of  pylorus. 
^  Diminished  motor  activity. —  Atony. 

{Gastralgia. 
Polyphagia,  Malacia  and  Pica,  Polydipsia,  and  Dipsoma- 
nia. 
.,   ^  (  Anacidity. 

^  <   Hyperacidity. 

****'  [  Hypersecretion. 

Miied/orm*.        —  Nervous  dyspepsia. 

MOTOR  NEUROSES. 
Nervous  Vomiting— Emesis  Nervosa. 

fiTiOLOGY. — Nervous  vomiting  is  distinguished  etiologically  more  by  its 

'^tive  than  by  its  positive   features.     Under  this  head  are  included  all 

forms  of  vomiting  which  do  not  depend  upon  excessive  quantity  or  altered 

9Q^ity  of  the    food  or  upon   organic  affections  of   the  stomach,   such  as 

^tarrh,  ulcer,  cancer,  etc.    In  a  word,  the  causes  of  nervous  vomiting  are  all 

'Pfcx.    The  irritation  which  induces  emesis  may  be  conveyed  by  the  special 

'^Qaes,  especially  those  of  taste  and  smell — a  fact  so  well  known  that  we  are 

■^^ugtomed  to  speak  of  certain  substances  as  nauseous.     It  is  even  said  that 

*htill  sounds  will  induce  vomiting  in  certain  hyperaesthetic  individuals.     It  is 

^^ident  from  the  foregoing  remarks  that  the  so-called  nervous  vomiting  is 

■othing  more  than  a  symptom,  which  is  studied  separately,  as  though  it  were 

*"^  independent  affection,  chiefly  to  impress  its  distinctive  features  upon  the 

••iod,  and   thereby   prevent  them  from  diverting  the   attention    from    the 

^limtry  disease. 

The  chief  organs  from  which  the  irritation  giving  rise  to  nervous  voniit- 
^^  is  propagated  are  those  of  the  central  nervous  systoni,  the  abdomen,  and 
^^  pelvis. 

Xuordered  states  of  the  cerebral  circulation,  such  as  may  be  produced  by  a 
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violent  blow  on  the  head,  by  swinging,  by  travelling  by  sea  or  by  rail  (espe- 
cially with  the  back  to  the  locomotive),  are  freqaent  causes  of  the  affectim. 
It  is  also  a  well-known  symptom  of  meningitis,  cerebral  tamers,  apoplectic 
extravasation,  and  cerebral  abscess.  It  is  not  uncommon  in  eases  of  tabs 
dorsalis,  in  which  disease  it  may  be  attended  with  severe  gastralgia,  constitni- 
ing  the  affection  described  by  the  French  under  the  name  of  crige  yattnqwL 

The  chief  abdominal  causes  of  nervous  vomiting  are  gall-stone,  reBai  oil-^ 
cuius,  intestinal  parasites,  hernia,  peritonitis,  and  movable  kidney. 

Irritations  from  the  pelvis  giving  rise  to  this  symptom  are  pregnane^, 
especially  in  its  beginning,  displacements  of  the  uterus,  and  parametrius. 
Massive  tumors  of  uterus  or  ovary  are  not,  as  a  rule,  attended  with  vomit- 
ing. In  men,  injury  of  the  testicle,  epididymitis,  and  orchitis  are  frequent 
causes  of  vomiting. 

Certain  causes  of  nervous  vomiting  may  be  called  toxic ;  for  example,  the 
forms  dependent  upon  cholasmia  and  so-called  uraemia,  as  well  as  the  form 
of  vomiting  excited  by  the  systemic  emetics,  such  as  apomorphia,  which  will 
excite  emesis  when  injected  beneath  the  skin,  and  therefore  cannot  act  as  i 
direct  gastric  irritant. 

Finally,  nervous  vomiting  is  the  most  conspicuous  manifestation  of  eertain 
forms  of  hysteria,  and  may  persist  for  years  in  spite  of  every  therapeutie 
effort. 

Symptoms. — The  chief  characteristic  of  this  form  of  emesis  is  the  more 
or  less  complete  absence  of  nausea  and  the  ease  and  rapidity  with  which  the 
act  of  vomiting  takes  place.  The  food  is  usually  rejected  unaltered,  and,  as 
a  rule,  little  or  nothing  is  retained  in  the  stomach.  In  other  cases  the  viscus 
retains  certain  of  the  ingesta  and  rejects  others.  Ewald  refers  to  a  case  in 
which  all  solid  food  was  retained,  liquids  only  being  vomited.  A  marked 
peculiarity  of  the  hysterical  form  of  the  disease  is  that  it  may  persist  for 
years  without  any  perceptible  deterioration  of  the  general  nutrition ;  in 
fact,  patients  who  have  vomited  after  every  meal  for  a  protracted  period 
may  not  only  retain  their  weight,  but  actually  gain  flesh. 

The  tongue  often  presents  a  perfectly  normal  appearance  and  the  appetite 
may  be  preserved.  The  urine  is  diminished  in  quantity  during  the  attacks, 
is  of  darker  color  than  normal,  and  of  high  specific  gravity.  It  often  depos- 
its a  copious  sediment  of  urates.  As  a  matter  of  course,  when  the  affection 
is  dependent  upon  organic  disease  of  brain  or  spinal  cord,  or  of  an  abdominal, 
uterine,  or  other  organ,  the  symptoms  will  be  complicated  by  those  of  the 
primary  disease. 

Diagnosis — This  is  made  by  the  careful  exclusion  of  organic  disease 
of  the  stomach,  and  in  many  cases  by  the  demonstration  of  some  affection  of 
one  of  the  organs  above  mentioned.  In  all  cases  of  obstinate  vomiting  the 
urine  should  be  examined,  the  eye-ground  inspected,  and  the  uterus  and  its 
appendages  carefully  explored.  Retention  of  the  body-weight,  preservation 
of  the  a{)petite.  and  a  clean  tongue  furnish  strong  evidence  in  favor  of  the 
view  that  the  vomiting  is  purely  nervous. 

Prognosis. — As  regards  life,  the  prognosis  depends  upon  the  nature  of 
tlie  j)riniary  disease  when  the  affection  is  symptomatic  of  some  underlying 
affection  ;  while  in  cases  of  hysteria  life  is  rarely  threatened,  although  the 
vomiting  may  persist  for  years  in  spite  of  the  most  intelligent  treatment. 

Treatment — The  treatment  must  be.  as  far  as  possible,  causal.  When 
the  cause  persists  the  symptoms  may  be  ameliorated  by  administering  small 


PERISTALTIC  UNREST  379 

pieces  of  ice,  by  the  application  of  an  ice-bladdcr  to  the  epigastrium,  or  by 

eoanter-irritation  of  the  same  region.     Opium,  chloral,  ether,  and  chloroform 

tte  often  of  decided  service,  and  the  same  is  true  of  nervines  such  as  the 

bromides,  camphor,  and  musk.     Benefit  is  often  derived  from  large  doses  of 

suboitrate  of  bismuth.     Absolute  rest  in  bed  should  be  insisted  upon,  and 

uothm^  be  permitted  in  the  way  of  nourishment  except  nutritive  fluids  such 

Ail  Strong  beef-essence  and  milk.     In  addition,  small  quantities  of  champagne 

and  carbonic-acid  water  may  be  administered.     Koumyss  is  often  retained 

when  all  else  is  rejected.     Hypnotism  is  said  to  have  been  efficacious  in 

some  cases  of  hysterical  nature. 

Hysterical  vomiting  is  undoubtedly  largely  the  effect  of  habit,  and  may 
oAen  be  cured  by  breaking  one  of  the  links  in  the  chain  of  actions  which 
accompany  it.  My  meaning  will  be  rendered  plainer  by  the  following 
extTBCts  from  the  reports  of  three  cases  by  Dr.  Henry  M.  Tuckwell.* 

The  first  was  a  boy  set.  15  who  had  vomited  all  his  food  for  about  four 
months,  was  bed-ridden,  greatly  emaciated,  and  pitiably  nervous,  bursting 
into  tears  when  spoken  to.  He  was  placed  on  lime-water  and  milk,  which 
was  rejected  as  soon  as  the  milk  was  swallowed.  The  nurse  having  observed 
tliat  18  soon  as  the  milk  was  swallowed  the  boy  ^^  raised  himself  into  a  half- 
sitting  posture  and  began  to  heave,"  Tuckwell  ordered  her  to  prevent  this  by 
sitting  at  the  patient's  side  and  keeping  him  flat  on  his  back  after  each  dose 
of  milk.  The  result  was  that  the  milk  was  retained,  and  in  a  few  days  he 
wa^'ble  to  keep  down  some  minced  mutton.  From  this  time  recovery  was 
rapid,  and  the  patient  was  soon  discharged  ^'  fat  and  cheerful." 

The  second  case  was  also  a  boy  between  13  and  14  who  had  been  vomiting 
incessantly  for  several  weeks.  The  habit  in  this  instance  was  broken  up  by 
compelling  him  to  sit  still  instead  of  getting  up  and  leaving  the  table  to 
vomit,  as  he  had  previously  done. 

The  third  case  was  a  girl  of  14  who  was  cured  by  being  compelled  to  lie 
oo  her  back  for  half  an  hour  after  taking  food.  For  eighteen  months  pre- 
viomlj,  miYk  the  exception  of  a  three-months  intermission,  she  had  vomited 
her  meals,  going  to  the  water-closet  regularly  for  this  purpose. — H.] 

[Peristaltic  Unrest  (Peristaltische  Unriihe). 

Under  this  head  is  designated  an  habitual  state  of  increased  peristalsis  un- 
aeeompanied  with  vomiting  or  eructation  and  independent  of  pyloric  stenosis. 

£tiolooy. — Anaemia  and  neurasthenia  constitute  the  etiological  basis  of 
the  affection.  The  peristalsis  is  generally  most  marked  just  after  meals,  but 
<fce8  not  entirely  cease  during  the  intervals. 

Symptoms. — The  sole  symptom  of  which  the  patient  complains  is  the 
'Mnbling  noise  which  often  attends  every  respiratory  or  other  muscular 
BOTement.  This  is  frequently  so  loud  as  to  be  heard  distinctly  across  a  large 
'">otii.    The  affection  is  unattended  with  pain. 

Diagnosis. — This  is  made  without  difficulty  if  the  physician  has  an  oppor- 
^nitj  of  hearing  the  sounds  referred  to,  but,  unfortunately,  they  are  apt  to 
**Me  at  the  very  time  of  his  visit.  In  this  respect  hyperperistalsis  of  the 
•^omach  does  not  differ  from  many  other  neuroses.  While  an  attack  is  in 
progress  the  stomach  may  be  seen  to  contract  as  in  cases  of  pyloric  stenosis. 
A  wave  of  contraction  may  be  followed  with  the  eye  as  it  slowly  proceeds 
tiom  the  cardia  to  the  pylorus. 

'  BrUidi  Medical  Journal,  March  22, 1873. 
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Thkatmknt. — The  troutiiient  of  this  annoying  affection  consists  of  acire- 
fill  rcgulatiun  of  the  diet  and  a  judicious  management  of  the  underljiog 
I'onHtitutional  state.  I  have  found  this  peristaltic  unrest  to  be  a  frequent 
syin])t4)ni  of  chlorosis,  and  have  observed  it  to  disappear  as  the  state  of  the 
blood  improves.  A  brief  course  of  rest-treatment  is  often  of  decided  benefit, 
the  patient  being  put  to  bed  and  kept  absolutely  quiet  while  the  circalation 
is  Htimulated  with  massage  and  the  muscles  exercised  with  electricity.  Wvm 
catai)laHms  to  the  abdomen  are  useful  in  allaying  the  hyperactivity  of  tbe 
gastric  muscles. 

Tho  THKATMKNT  of  this  harmless  affection  should  be  seriously  undertaken, 
for  the  existence  of  many  a  woman  is  rendered  unhappy  by  the  explosions 
which  attend  it,  and  which  occur  on  tho  most  inopportune  occasions. — H.] 

[Nervous  Eructation. 

Ktiolouy  and  Symptoms. — Hysteria,  hypochondria,  and  neurasthenia  are 
the  underlying  causes  of  this  affection,  which  may  exist  alone  or  combined 
with  other  manifestations  of  a  disordered  nervous  system.  It  is  said  by 
Kwald  to  be  a  characteristic  of  the  hysterical  form  of  eructation  that  it  is 
not  attended  with  other  symptoms  referable  to  the  stomach,  while  in  the 
other  neurasthenic  forms  of  the  affection  there  are,  in  addition,  sensations  of 
weight,  fulness,  and  tension  in  the  epigastrium.  Pain  is  not  an  attendant  of 
any  variety  of  the  cv>mplaint. 

The  attacks  are  recognized  by  their  paroxysmal  character  as  well  as  by  the 
nature  o\'  the  gas  bi^lched  up.  The  latter  is  odorless  and  tasteless,  and  is 
shown  by  chemical  examination  to  be  nothing  more  than  atmospheric  air 
which  has  undoubtedly  been  swallowed  with  the  food  and  drink  or  forced 
down,  independently  of  the  acts  of  eating  or  drinking,  by  peculiar  movements 
of  deglutition.  The  numl>er  of  eructations  is  sometimes  enormous,  as  manv 
as  25tM)  having  Invn  counted  in  one  hour.  During  the  pan>xysms  the  stom- 
ach may  cither  Iv  distended  «>r  not.  In  the  latter  event  it  is  probable  that 
the  gas  is  brought  up  from  the  4VS4»phagus.  for  Ewald  has  demonstrated  that 
gas  may  W  lV>rct.Hl  by  acts  of  deglutition  into  this  canal  without  necessarily 
passing  ihnuigh  the  eardiac  orilice  of  the  stomach. 

l*Kiui\osis  ANi>  Trkatmknt. — The  pR>gnosis  is  intimately  bound  up  with 
that  of  the  muU'rlying  neurosis,  and  the  treatment  is  essentially  the  same  as 
that  of  tho  •'  porisialiir  unrest  "  of  the  stomach  just  described. — H.] 

[Rumination— Merycismus. 

■•  }hi''x:^ft.  *■  to  i-hew  the  cud."') 

IH'FiMTioN — F\'innnriri"n  i<  the  v.»luntary  regurgitation  of  fot>«i  from 
tlio  <i"»!ii:i''li  tV'r  tlio  i""iri»<-t- .if  r.!na-ti«^atii>n.  It  differs,  therefore,  maceri- 
ally  tr.»m  simr-li'  r-.^LT'ir^-i'  iti"i:.  wlii.-h  ••••?i<'>ts  ..f  the  involuntary  eruetacion  -^f 
t*"^«i,  wl:"..li  U  lirii.-r  -w  \V.-  w.  i  .ij:iin  iiumo«liaroly  ..r  i?  ejecte^iiVom  themimth. 

\\'['i\  ntV-ror-.H-  t.-  *^.-  i:.-  -h  i-ii^ni  '.f  nuiiinaiit^n — or,  rather,  of  the  regnr- 
^iM::.-M  wi:'.!.  i-  :!...-  nr-r  .-.  ]  :•.  •]>.  r-nnv^s — it  has  been  obsenre«i  that  ic 
»<  i!\v:v<  T.r-.'l.  1  -y  ,  r-!*  ■  !  ■•.-vrr:"'i  ;Ui<l  an  e^iually  rapid  expiration. 
Til-  ■  >.•:  ■:'  ■];..  rlr-'  i^  -  \t -.y  ']-.•■  ":■.•*]  T.y  ?u«.'ri..a  thr«?iifdi  the  canliac 
■  '"^  •  '\'  ■  ■'■  :-  -i?:.:'.'  ■  >";  -  -x  i  ..'  I  that  r,f  the  second.  t«>  prevent 
•:^  -•'•-•     •.' •■     -■   ■   --  ::.  .  T..  -    -■   -^      r'  rh,}  nature  of  the  pnK*es8  has 

■••'  '^-:..  i  ■  \- ■-"::..•!'  '  i"  -  -  '.rV--  was  able  to  render  the  act 
•   "  ■'-  •■      -  -  -:    :  ri.  .'.'    :  .:.  ;■  --irle  by  section  of  the  phxvnic 
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fl(?r^e5  and  of  the  medulla  spinalis  at  the  level  of  the  sixth  dorr<al  vertebra, 
tkc  eieei  of  this  operation  being  to  paralyze  the  chief  muscles  of  respiration. 

Rtiology. — In  the  etiology  of  this  disease  heredity  and  imitation  play 
jiixr>ortaDt  roles.  It  was  supposed  by  most  of  the  medical  writers  of  the 
feventeenth  century,  previous  to  which  we  have  no  records  of  the  disease, 
tbs»t  the  victims  of  the  habit  of  rumination  were  descended  from  corniger- 
oiis*  parents,  or  were  themselves  either  possessed  of  horns  or,  like  other  rumi- 
nantii,  were  provided  with  more  than  one  stomach.  Strange  to  say,  two  of 
til*?  earliest  cases  on  record  *  occurred  in  men  who  had  horny  growths  on 
ib^ir  foreheads,  but  wlfo  nevertheless,  as  demonstrated  post  mortem  by  Fabri- 
^iii;$  of  Acquapendente,  had  each  but  one  stomach. 

Heredity,  nevertheless,  is  of  undoubted  influence,  as  is  shown  by  the 
rep*»rt8  of  several  cases  contained  in  the  elaborate  article  upon  this  subject 
|>v  Bourneville  and  Seglas.^  The  same  writers  give  instances  of  the  origin 
of"  the  disease  through  mimicry,  of  which  the  following  is  the  most  striking  : 
X'wo  ehildren.  a  boy  of  six  and  a  girl  of  three,  actjuired  the  habit  of  rumin- 
ati4>n  from  their  governess,  who  was  addicted  to  it.  The  children  were  cured 
t^V  the  dismissal  of  their  teacher.  Other  cases  of  8upj>08ed  mimetic  origin 
Are  more  apocryphal ;  for  example,  a  ruminating  child  of  seven  who  had 
l>€*cn  suckled  by  a  goat,  and  a  man  who  had  spent  his  life  among  cattle. 
The  influence  of  sex  is  decided.  Of  35  cases  reported  by  Bourneville  and 
S^la^  only  5  were  females. 

The  irritation  of  the  stomach  by  unmasticated  food  and  indigestible  sub- 
fitaoc«2»  is  an  undoubted  cause  of  the  habit  of  rumination,  and  accounts 
for  its  prevalence  among  idiots. 

The  effect  of  irritation  in  producing  regurgitation  is  exemplified  by  an  ex- 
perience of  the  distinguished  physiologist  Brown-S^quard.  In  the  course 
of  some  researches  upon  digestion  he  was  led  to  practise  upon  himself  an 
experiment  first  performed  by  Spallanzani,  which  consisted  in  swallowing  a 
»iuall  sponge  attached  to  a  thread  for  the  purpose  of  obtaining  a  sample  of 
leaBtrie  juice/  He  soon  became  unable  to  retain  the  sponge  for  the  short 
period  required,  and  was  obliged  to  desist  from  further  auto-experiments  in 
this  direction  ;  but  for  some  time  afterward,  much  to  his  annoyance,  the 
food  continued  to  be  regurgitated. 

A.NATOMICAL  Appearances. — There  is  no  uniformity  in  the  post-mortem 
appearances.  The  stomach  has  been  found  dilated  in  some  cases,  perfectly 
Dormal  in  size  and  shape  in  others,  while  the  cardiac  orifice  may  be  either 
Tinwaally  patent  or  in  no  way  altered.  A  dilated  cardiac  orifice  may  be  an 
effect  as  well  as  a  cause  of  the  disease. 

Symptoms. — The  interval  between  the  repast  and  the  act  of  rumination 
i»  not  constant.  It  may  vary  between  a  few  minutes  and  an  hour,  but  in 
tke average  begins  about  fifteen  minutes  after  eating.  The  food  is  returned 
to  the  mouth  in  an  almost  unaltered  condition,  and  seems  to  be  enjoyed  with 
» keener  relish  than  when  first  swallowed.'  This  probably  acicounts  for  the 
title  consumed  in  this  second  mastication,  which  has  been  observed  to  extend 
toaeTeral  hours.  Many  of  those  addicted  to  the  habit  practise  it  after  every 
■ttl,  while  others  do  so  only  upon  special  occa.sions — for  example,  when 

'Vide  A.  JohannesAen,  "  Ueber  das  Wiedcrkauen  beim  Mcnsehen,"  ZeUsrhrifl  Jur 
ttiJlfd:.Bd.  10,8.274. 

^''DaM^rycisme,"  Archives  de  Nrurolofjie^  6  an<l  7, 1S83. 

'"Indeed,  it  is  sweeter  than  honey  and  accompanied  with  a  more  delightful  relish." 
^Amhonv  Rechv.     I  have  been  unable  to  verify  tliis  quotation,  which  is  from  Kwald. 
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they  have  bolted  their  food  with  unusual  haste,  or  have  cousutned  ftii  in^f* 
dinate  quaotity,  or  have  taken  severe  exercise  imniediatelj  after  cjitinje. 
The  general  health  is  usually  well  preserved.  In  other  causes  signs  of 
gastric  catarrh  manifest  iheius^elves,  this  being  generally  due  to  the  fact  thii 
even  the  second  mastication  is  too  hastily  performed.  When  this  notnplipiu^vn 
ensues  the  patient  complaius  that  the  taste  of  the  regurgitated  food,  pr^* 
viously  agreeable,  has  become  sour  or  rancid.  The  health  contiutteft  gfimiw 
long  as  the  food  remains  pleasant  to  the  taste,  is  thoroughly  retuasticatcti, 
and  is  again  swallowed, 

DtAaKosf8, — There  is  no  difficulty  about  the  diagnosis  of  this  oontVi  i 
From  simple  regurgitation  it  is  distinguished  by  the  unaltered  charact- 1  i 
the  food  and  the  regular  recurrence  of  the  process  after  meals ;  alao  bj  tiie 
absence  of  signs  of  gastric  catarrh  or  dilatation. 

Prog Nos  18.^— The  prognosis  is  good  as  to  life  and  health,  and  as  to  recovwr 
also  when  the  patient  is  willing  and  able  to  co-operate  with  the  physician. 

Treatment. — Patients  with  this  affection  should  be  directed  to  eat  nlowh, 
to  masticate  their  food  thoroughly,  aud  t-o  endeavor  by  an  effort  of  the  will 
to  repress  the  muscular  movements  associated  with  the  habit.     This  may  be 
aided  by  the  dorsal  decubitus  or  zinome  other  position  unfavorable  to  tl 
formanee  of  the  act.    Bulky  food,  such  as  vegetables  and  bread,  is  inadm: 
and  the  diet  should  consist  for  ii  time  chiefly  of  nutritive  fluids.     The  ini:*:*- 
tion  of  small  pieres  of  ice  after  meals  has  been  attended  with  benelit,  and  t< 
supposed  to  act  bj'  improving  the  tonicity  of  the  stomaeh.     Tonics  ar< 
gatives  have  seemed  of  service  in  some  cases,  and  probably  exert  tht 
eficial   action  upon  any  underlying  st^te  of  asthenia  that  may  be  pre^'iu 
Strychnine  should  be  given  a  thorough  trial.     Boumeville  and  S^glij?  j«rr  of 
the  opinion  that  where  the  affection  has  exii»t>ed  for  many  year^  ^v 
impairment  of  healtbt  it   is  unwise  to  attempt   to  suppress  it;  but  -i..-.t 
the  risk  of  a  temporary  impairment  of  health  should  not  be  admit t4^d  as  an 
esouse  for  persisting  in  so  disgusting  a  habit. — H.] 

[Incontinence  of  the  Pylorus, 

Definition, — For  the  proper  performance  of  gastric  digestion  it  is  * 
tial  that  the  chyme  be  retained  for  a  certain  period  in  the  stomach.  The 
result  of  its  premature  escape  is  irritation  of  the  intestinal  «iueosa  aud  ee  ~ 
senuent  diarrbcea.  Such  a  condition  has  been  described  by  Kbsteiu.  audi 
mentioned  more  for  the  sake  of  eotnpleteness  than  for  atiy  practicjil  value 
that  has  been  derived  from  its  study.  In  fact,  its  interest  is  decidedly  more 
theoretical  than  praetical^  as  may  be  inferred  from  the  fact  that  Ewald«  who!<t^ 
experience  and  knowledge  of  gastric  disease  is  universally  aeknowl*-  U'^'f 
declares  that  he  is  not  acqnainted  with  the  condition  described  by  K' 
Such  a  statement,  of  course,  applies  stdely  to  the  functional  form  mi  i,,., 
affection,  for  the  form  of  pyloric  ineoutinenee  resulting  from  ulceration  of  a 
tumor  in  this  region  is  recognized  by  all. 

According  to  Kbsiein,  incontint^ncu  of  the  pylorus  may  be  recf»gnixe<l  by 
the  fact  that  gas  generated  artificially  in  the  stomach  by  chemical  means  | 
inject4?d  into  the  organ  by  means  of  an  atomizer  does  not  give  rise  to  ga^iti 
dilatation,  but,  on  the  other  hand,  distends  the  intestines.  Tie  accounts  f 
the  absence  of  dilatation  of  the  stomach  in  such  eases  by  the  hypothesis  tl 
the  pyloric  fibres  yield  wilh  abuunuul  readiness  and  permit  llie  gas  to  »^*ej 
into  the  tiuodenum.    The  escape  of  the  gas  from  the  stomach  iVn  the  pi' 


OASTBALOIA.  383 

15  said  to  depend  upon  its  nature,  carbonic  acid  being  retained  longer  in  the 
organ  than  atjmospheric  air.  This  is  belieyed  to  be  due  to  a  greater  irritation 
of  the  pyloric  muscular  fibres  by  CO,. 

farther  study  is  needed  before  incontinence  of  the  pylorus  can  be  accorded 
I  definite  clinical  rank  among  the  diseases  of  the  stomach. 

Atony. 

,  Atony  as  a  separate  disease  is  an  inference  rather  than  an  actual  recog- 
nition. We  recognize  it,  as  already  seen,  as  the  first  stage  of  atonic  dilata- 
tion, bat  only  when  that  stage  is  past.  The  motor  function  of  the  stomach 
b  doubtless  impaired  in  many  cases  of  neurasthenia,  but  the  functions  of 
leeretion  and  absorption  are  so  intimately  bound  up  with  that  of  motion  that 
it  is  doubtful  whether  atony  has  an  independent  existence.  It  may  be 
fcoogniied  by  the  salol-test,  previously  described. — H.] 

SENSORY  NEUROSES. 
Gastralgia. 

Gastralgia,  called  frequently  gastrodynia,  is  a  neuralgic  affection  charac- 
terized by  pain,  more  or  less  intense,  referred  to  the  region  of  the  stomach. 
Pain  ']&  a  symptom  of  gastritis,  carcinoma  of  the  stomach,  and  gastric  ulcer ; 
it  also  enters  into  the  clinical  history  of  dyspepsia,  especially  the  variety 
called  acute  dyspepsia,  and  a  peculiar  character  of  pain  constitutes  the  dys- 
peptic symptom  called  cardialgia  or  heartburn.    But,  considered  as  character- 
ising a  distinct  functional  affection,  the  pain  is  not  necessarily  incidental  to 
inflammation  or  any  appreciable  lesion,  nor  is  it  always,  although  frequently, 
associated  with  dyspeptic  disorder ;  in  short,  gastralgia  exists  when  pain  and 
o^er  circumstances  denote  an  affection  of  the  same  pathological  character  as 
neiinlgia  in  other  situations. 

Gaatralgia  is  presented  in  practice  in  two  forms:  in  one  form  a  severe 

attack  of  pain  occurs,  and  if  not  relieved  by  remedies  it  continues  for  several 

hoars  or  even  days.     The  pain  is  often  excruciating,  subduing  the  strongest 

resolution.     The  patient  writhes  and  groans  with  intense  suffering.     A  sense 

of  constriction  frequently  accompanies  the  pain.     Vomiting  may  occur,  but 

tlais  is  rare.      Generally,  tenderness  over  the  epigastrium  is  wanting,  and 

ftome  relief  may  be  afforded  by  pressure.      The  paroxysm  is  not  attended 

with  pyrexia,  and  the  skin  may  be  bathed  in  perspiration  from  the  intensity 

of  pain.    Thcse-attacks  are  generally  attributed  to  spasm  or  cramp,  and  the 

afliwtion  has  been  called  colic  of  the  stomach.    It  is  difiicult  to  say  how  much 

of  the  suffering  is  due  to  spasmodic  contraction  and  how  much  to  neuralgic 

pain.   Practically,  it  is  not  important  to  make  this  discrimination.    This  form 

<tf  gutralgia  may  be  distinguished  as  acute. 

Such  attacks  in  some  persons  are  produced  by  certain  ingesta.  Straw- 
Wrries,  for  example,  have  been  known  to  prove  in  this  way  poisonous,  and  1 
IttTemet  with  a  patient  who  had  always  an  attack  after  eating  honey.  He 
tUM  under  my  observation  when  suffering  from  an  attack  thus  produced. 
Tkese,  like  other  idiosyncrasies,  are  inexplicable.  Attacks  appear  to  be 
Mietimes  attributable  to  exposure  to  cold  and  to  fatigue  from  over-exertion. 
Thi«  form  of  gastralgia  is  readily  discriminated  from  acute  gastritis.  The 
pw  may  be  much  more  intense  than  in  cases  of  the  latter  disea.se.  As  a 
wle,  the  tenderness  over  the  epigastrium  which  belongs  to  the  history  of 
pitritia  is  wanting.  Vomiting  may  be  wanting,  and  if  present  is  not  as 
pmainent  m  symptom  as  in  gastritis.  The  absence  of  pyrexia  is  an  import- 
at  point  in  the  exclusion  of  gastritis.    The  passage  of  gall-stones,  or  hepatic 
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colic,  offers  many  symptoms  in  common,  and  the  discrimination  is  not  at  once 
readily  made.  The  points  involved  in  the  differential  diagnosis  will  be  con- 
sidered presently  in  treating  of  the  passage  of  gall-stones.  In  the  diagnosb 
of  gastralgia  attacks  of  angina  pectoris  are  to  be  excluded.  (Vide  p.  284.  • 

Although,  as  a  rule,  acute  gastralgia  occurs  irrespective  of  inflammatioi 
or  any  a])preciable  lesion,  it  is  sometimes  associated  with  either  gastric  or 
duodenal  ulcer.  The  existence  of  ulceration  is  liable  to  be  overlooked  if 
the  diagnostic  symptoms  be  not  marked.  This  statement  is  especially  true 
of  duoflenal  ulcer.  In  several  cases  which  have  come  under  my  observation 
profuse  hemorrhage  has  followed  attacks  of  gastralgia. 

Attacks  of  severe  gastralgia,  recurring  after  interruptions  of  variable  dura- 
tion and  accompanied  by  vomiting,  are  described  by  Charcot,  under  the  naiiK 
gantric  cri^n^  as  associated  with  locomotor  ataxia.  They  may  be  associated 
with  other  affections  of  the  spinal  cord.* 

This  form  of  gastralgia  is  to  be  treated  by  opiates  carried  to  the  extent  of 
procuring  relief  A  (juarter  or  a  half  of  a  grain  of  a  salt  of  morphia  mav  be 
sprinkled  on  the  tongue,  and  this  dose  repeated,  if  necessary,  after  the  lapse 
of  from  half  an  hour  to  an  hour,  until  the  pain  is  relieved ;  or  the  same 
course  may  he  pursued  with  other  forms  of  opiate.  If  the  opiate  be  rejected 
from  tlu^  stomach,  it  may  be  given  per  enema.  The  hypodermic  mode  of 
administration  is  well  suited  to  this  affection,  as  to  all  affections  in  which  it  is 
desired  to  produce  (|uickly  and  efficiently  an  anodyne  effect.  This  plan  of 
treatment  is  not  to  he  deferred  for  the  operation  of  a  cathartic  or  an  emetic 
t'vcn  if  the  attack  he  attributable  to  dietetic  cause.  A  sinapism  and  fomenta- 
tions to  the  epigastrium  are  useful  as  auxiliary  measures.  An  alcoholic  stim- 
ulant may  he  atlded  with  advantage  if  not  contraindicated  by  vomiting,  espe- 
cially if  the  pulse  he  fi»cble  and  the  surface  cold.  Rest,  regulated  diet,  and 
a  mild  cathartic  or  laxative,  provided  the  bowels  do  not  act  spontaneopslv^ 
will  constitute  the  sul)sc(juent  treatment. 

AltlnMigli  the  suffering  is  as  great  as  in  any  other  affection,  there  is  little 
or  no  danger.  It  nniy  be  doubted  whether  this  affection  alone  ever  prove 
fatal  ;  and  the  practitioner  may  count  with  confidence  on  procuring  speedy 
relief  by  means  of  the  plan  of  treatment  just  stated.  The  affection,  there- 
fore, is  i»nc  of  those  which  exemplify  in  a  striking  manner  the  resources  of 
medicine. 

ilinmic  (fitstmlijUi  is  another  form  of  the  affection.  The  pain  is  either 
limited  t«»  ])an)xysms  wliich  recur  more  or  less  frequently,  or  it  is  habitual 
with  cxai-crbaiions  at  variable  intervals.  The  pain  varies  much  in  different 
casc^^  as  regards  intensity,  and  also  in  different  paroxysms  or  exacerbations 
in  the  sann'  case.  It  may  have  so  little  intensity  as  to  occasion  only  annoy- 
ance, or  it  may  i)e  so  severe  as  to  give  rise  to  extreme  suffering.  The  cha- 
racter of  tlie  ]>ain  is  deseribed  by  patients  as  burning,  lancinating,  or  gnawing. 
FriMjueiitly  tlie  pain  extends  from  the  epigastrium  in  different  directions — 
namely,  to  tlie  back,  into  the  chest,  and  laterally  into  the  right  and  the  left 
hypoelioiidrium. 

\Vitli  the  affection  in  some  cases  are  associated  dyspeptic  ailments,  and  in 
other  cax's  there  is  no  disorder  of  digestion.  Paroxysms  or  exacerbations 
sometimes  a]»]»ear  to  be  ]>rovoked  by  the  ingestion  of  food,  but  as  a  rule 
relief  of  ]>ain  is  felt  after  eating.  The  desire  for  food  is  oftener  increased 
than  diminished.  (lenerally,  tenderness  over  the  epigastrium  is  wanting. 
and  pressure  friMjuently  affords  n*lief'.  The  decubitus  during  the  suffering 
from  pain  is  .sometimes  n]»on  the  belly.  (Nmstipation  exists  much  oftener 
than  looseness  of  the  bowels.      Flatulent  distension  of  the  stomach  or  intes- 

*  Vide  article  on  *'  ( lastric  Ulcer '  by  Prof.  Welch  in  tlie  System  of  Practical  Mtdieine^ 
by  American  Authors,  vol.  ii.  p.  517. 
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tine  is  sometimes  associated.     The  pulse  preserves  its  normal  frequency  and 
the  temperature  of  the  body  is  not  increased.     Patients  who  have  suffered 
from  the  malady  for  some  time  are  likely  to  become  melancholic  and  hypo- 
chondriacal.     I  have  known  it  to  be  associated  with  a  tendency  to  suicide. 
Gastralgia  rarely  if  ever  occurs  before  the  age  of  puberty  or  in  old  age. 
It  is  generally  considered  that  women,  much  more  than  men,  are  liable  to  it, 
but  of  39  cases  analyzed  by  Valleix  only  20  were  females.     It  affects  those 
of  good  constitution  and  the  robust  as  well  as  the  feeble  and  delicate.     Per- 
sons of  sedentary  habits  are  more  likely  to  be  affected  than  those  engaged  in 
acti?e  pursuits.     Prolonged  mental  depression  has  been  supposed  to  favor 
its  occurrence.     It  appears  in  some  cases  to  depend  on  the  gouty  diathesis. 
lake  neuralgia  in  other  situations,  it  may  be  an  effect  of  malaria ;  and  attacks 
of  jjastralgia  may  recur  with  the  regularity  of  the  paroxysms  of  intermittent 
fever.    I  have  known  gastralgia  to  take  the  place  of  the  cold  stage  of  the 
paroxysm,  being  followed  by  the  hot  and  the  sweating  stage.    Finally,  causes 
which  induce  auiiemia  or  lead  to  debility  may  be  more  or  less  involved  in  its 
pioduetioD. 

The  DIAGNOSIS  of  the  chronic  form  of  gastralgia  is  to  be  based  on  certain 
distinctive  characters — namely,  the  occurrence  of  pain,  either  in  paroxysms 
or  marked  exacerbations;  the  relief  frequently  afforded  by  pressure  and  the 
ingestion  of  food ;  the  persistence  of  appetite  in  many  cases ;  and  not  infre- 
qoently  the  absence  of  disorder  of  digestion  and  of  pyrexia.  These  points 
in  the  history  are  involved  especially  in  the  discrimination  of  gastralgia  from 
tfobacute  or  chronic  gastritis.  The  diagnosis  involves  the  exclusion  of  gastric 
ulcer  and  cancer.  These  affections  are  to  be  excluded  by  the  absence  of  their 
diagnostic  symptoms,  irrespective  of  pain.  In  some  cases  of  intercostal  neur- 
algia pain  is  referred  to  the  epigastrium.  This  affection  is  excluded  by  the 
ihsence  of  its  diagnostic  criterion — namely,  tenderness  on  pressure  over  three 
points,  posteriorly,  laterally,  and  anteriorly.    (Vide  p.  98.) 

Chronic  gastralgia  is  likely  to  be  persisting.  Its  duration  in  different  cases 
is  extremely  variable.  In  this  respect  it  resembles  other  neuralgic  affections. 
It  may  continue  for  many  months,  and  it  sometimes  persists  for  many  years. 
As  regards  prognosis,  the  worst  to  be  apprehended  is  the  persistence  of 
the  affection.  It  does  not  tend  to  destroy  life  either  directly  or  by  eventu- 
ating in  some  other  more  serious  disease.  It  is  not  prudent  for  the  practi- 
tioner to  predict  that  the  affection  will  end  speedily  or  within  any  definite 
period,  yet  not  infrequently  it  does  not  continue.  In  certain  cases  it  is  one 
of  the  affections  most  rebellious  to  therapeutical  measures,  but  in  other  cases 
it  is  readily  amenable  to  treatment. 

In  the  TREATMENT  of  gastralgia  clinical  experience  has  abundantly  shown 
ceruin  measures  formerly  in  vogue  to  be  not  only  ineffectual,  but  prejudicial. 
Tliia  remark  has  reference  to  general  and  local  bloodletting,  emetics,  mercu- 
rials, purgative  remedies,  and  perhaps  also  vesication  or  other  modes  of  active 
oounter-irritation.    Anodyne  remedies  are  freciuently  called  for  to  relieve  pain. 
If  the  pain  be  severe,  opium  can  hardly  be  dispensed  with ;  but  in  this,  as 
in  other  painful  affections  which  are  likely  to  be  persisting,  the  liability  to 
the  formation  of  a  habit  of  using  opium  is  to  be  considered.     Moreover,  the 
use  of  opium,  aside  from  the  palliation  of  pain,  is  objectionable  on  account 
of  ite  interference  with  the  appetite  and  digestion,  and  in  this  way  it  may 
contribute  to  perpetuate  the  affection.     Opium  is  therefore  to  be  used  with 
dmmspection,  and  when  practicable  other  palliative  measures  are  to  be  sub- 
■tit^iled,  8uch  as  belladonna,  hyoscyamus,  etc.     Fomentations  and  embroca- 
tions containing  opium,  chloroform,  aconite,  etc.  will  sometimes  succeed  in 
tffording  relief.     Cold  applied  to  the  epigastrium  has  been  found  effectual. 
Certain  remedies  appear  in  some  cases  to  exert  a  curative  influence.     Bis- 
26 
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jBcran^  oC  food  craved  far  exceeding  the  requirements  for  nutrition.    Bulimia 

lajT  be    s&Ti  other  name  for  gluttony.     The  love  of  eating  may  be  cultivated  to 

nch  ai^      extent  that  little  else  is  thought  of,  and  persons  who  fall  into  this 

^bit  iM^:Ek,y  be  said  to  live  to  eat,  rather  than  to  eat  to  live.    The  observation  of 

eery  c>i:me    will  furnish  examples  of  this  kind.     Habits  of  gluttony  may  lead 

y  dy^F^^psiia,  which,  by  interrupting  further  indulgence,  proves  conservative, 

f^  if  tl^e   digestive  function  continue  active,  they  may  lead  to  obesity,  fatty 

^ggei>e^r^i.tion  of  the  heart  or  other  organs,  and  to  various  affections.     Vora- 

.iou3  ^^.t:ing  characterizes  certain  cases  of  mental  derangement.     It  may  bo  a 

gyinV^^^^^  of  disease  attended  with  progressive  waste  ;  as,  for  example,  diabetes. 

•jji  a  ^^^re  marked  and  rare  form  the  craving  for  food  greatly  exceeds  that 

^iidet  t.1ie  circumstances  just  named.     Curious  instances  have  been  reported 

\ii  ^^^^^  the  morbid  appetite  appeared  to  be  insatiable,  all  kinds  of  food — raw 

^ea^^  5^andles,  etc. — being  eaten  in  some  cases  with  avidity  and  in  enormous 

^at^^^ty.     It  is  difficult  to  explain  the  morbid  appetite  in  these  instances. 

^Lecovery  from  this  condition  is  to  be  expected.     The  indications  are  to  regu- 

\ate  the  diet  as  far  as  possible,  to  establish  the  general  health  by  hygienic 

mea&^re^,  to  correct  any  disorder  of  digestion  which  may  exist,  and  to  palliate 

the  excessive  craving  for  food  by  opium,  or  sometimes  by  nauseant  remedies. 

Swallowing  pieces  of  ice  has  been  found  eflPective  as  a  palliative  measure. 

Malacia  and  pica  are  terms  applied  to  perversions  of  appetite ;  that  is,  to 
a  morbid  craving  for  particular  substances.     The  terms  are  commonly  used 
as  synonyms,  but  strictly  they  denote  different  kinds  of  perversion.     Malacia 
denotes  a  morbid  craving  for  certain  articles  of  food  or  articles  which  are  not 
devoid  of  nutrition,  whereas  pica  denotes  a  desire  for  innutritions  substances. 
The  craving  for  strange  kinds  of  food  sometimes  attending  pregnancy,  and 
commonly  known  as  "  longings,"  is  sufficiently  familiar.     Similar  eccentrici- 
ties of  the  appetite  are  sometimes  observed  in  connection  with  hysteria,  and 
they  may  be  due  in  some  cases  to  that  desire  to  become  objects  of  wonder  or 
interest  which  weak-minded  hysterical  women  sometimes  present.    Unnatural 
and  disgusting  per\'ersions  of  the  appetite  are  among  the  symptoms  occasion- 
ally met  with  in  cases  of  insanity.     Perversions  falling  under  the  head  of 
pica  are  sufficiently  common.     Innutritions  substances  frequently  craved  are 
charcoal,  chalk,  slate,  and  certain  kinds  of  earth.     The  habit  of  eating  these 
substances  is  sometimes  carried  to  a  great  extent.     In  the  case  of  a  young 
woman  seized  shortly  after  marriage  with  epidemic  dysentery,  which  proved 
fatal,  the  dejections  contained  an  enormous  amount  of  a  black  substance  which 
on  investigation  was  found  to  be  from  a  species  of  slato-stone  which  she  was 
accast(»med  to  eat  daily  in  excessive  quantity.     In  some  cases  of  pica  the 
mrticles  are  at  first  taken  with  the  idea  of  improving  the  complexion,  and  in 
this  way  the  habit  is  formed ;  but  in  other  cases  a  morbid  uneasiness  in  the 
stomach  leads  to  their  use.     The  appetite  is  chiefly  confined  to  females,  espe- 
cially young  girls,  and  is  generally  associated  with  anaemia  or  chlorosis.     The 
measures  of  treatment  are  to  be  addressed  to  the  associated  disorders,  the 
continued  indulgence  of  the  perverted  appetite  being  interdicted. 

Dirt-eating,  as  it  is  vulgarly  called  {chthonophagia)^  is  a  morbid  habit  which 
heretofore  prevailed  to  a  considerable  extent  among  the  plantation  negroes 
of  the  Southern  States.  It  was  described  by  John  Hunter  as  prevailing 
among  the  negroes  of  the  West  Indies.  The  kind  of  earth  selected  is  a  loam 
or  clay.  Duncan  gives  the  following  account  of  this  form  of  pica  :  "  A  very 
common  disease  among  negroes  on  plantations  in  this  part  of  the  country 
(Louisiana)  is  a  »tate  of  anaemia  very  often  attributed,  and  perhaps  justly, 
to  the  pernicious  habit  of  dirt-enting.  On  examining  negroes  on  a  plantation 
a  medical  man  is  surprised  to  meet  with  so  many  of  these  cases.  Almost 
every  large  plantation  has  three  or  four,  and  sometimes  more  of  them 
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With  many,  no  duubt,  dirt-oating  b  a  symptom  only  nf  n  iW^en&ed  enn ' 
of  the  <ligestive  orgjini^  aucl  of  the  system  generally.      With  them  dirt 
pruceedij  from  thi*  t^iinm   prnpensity  which   leads  white   frmalo*  to  rti 
chalk,  magnesia,  etc.  in  order  fo  relieve  a  disordered  acrid   eouditiou  it 
stomach.     This^  condition  of  j^ystem  is  ofWn,  in  my  opinion,  produced  h}  i 
defieioncy  of  suitable  nutriment.'*' 

Po/j/dfpAiii  i»  a  term  used  to  denote  a  eondition  characterised  by  an  eici?5V 
ive  craving  for  liijuids.     Water  is  druoL  in  a  very  large  or  enormous  <|uia- 
tity.  amounting  sonietimesi  to  i^everal  gallons  in  the  twenty-four  hours,    hi 
some  cases  the  patient  experiences  con.stant  or  fi*ec^ucut ly  recurring  i^  -  • 
itsiiociatod  with  dryness  of  the  tongue  and  fauces.    There  is  inability  t- 
except  for  short   pcriod.s,  in  coikHcquence  of  the  urgency  of  the   des 
drink.     The  tjuantity  of  urine  i.**  proportifmately  great,  ?o  that  this  coi 
i&  also  denoted  l»y  a  to.rni  exj^res.sing  the  latter  fact— namely,  f/i^j ' 
//«*'.     The  urine  voided  is  of  low  8peci6c  gravity,  presenting  a   *■' 
appearance  like  pure  water,  and  containing  neither  }*ugar  nor  at*  il 

constituent.     In   other  re&fieeth  the  health  may  not  be  noiabh  i 

The  aj>petite  and  digestion  may  be  unimpaired,  the  functiom*  geiierail\  n 
well  performed,  and  the  bi>dy  does  not  waste.  This  conditioii  at  firbt  -n^- 
gests  to  the  phys^ician  the  probable  exitttenee  of  diabetes  mellitUH.  but  iB 
examination  of  the  urine  leads  to  tlbe  exclusion  of  the  latter  diN}ad^.  Tbt 
conditioji  may  occur  in  early  life  or  become  developed  at  atjy  age.  It  hu 
been  observed  t^o  occur  as  an  intt^rmittent  malady,  but  in  general  it  coiitinati 
for  an  indefinite  period  or  during  life.  It  does  not  appear  to  lead  l<i  anv  dil» 
ease,  and  is  serious  in  itself  only  on  account  of  the  annoyance  and  debility 
which  it  oceaHions,  Its  puthological  eharacter^  with  our  present  kuowlcdgft, 
cannot  be  (Satisfactorily  explained.  Existing  to  the  extent  just  dej?icribcd,  it 
ia  so  rare  as  to  belong  among  the  curiosities  of  clinical  experience.  In  our 
ignorance  of  the  pathology  there  are  no  rational  indication s;  for  treatmcMt, 
and  experience  has  not  furnished  any  reliable  means  of  cure.  Opium,  vale- 
rian, camphor,  and  other  antispasmodics  have  been  found  to  diminish  the 
thirst  temporarily,  and  some  benefit  has  been  derived  from  the  Uhv  of  v arioni 
tonic  remedies. 

Dipsomama  is  a  term  sometimes  used  to  denote  the  peculiar  deHriuiB 
arising  from  the  abuse  of  alcohol,  but  it  is  commonly  applied  to  an  uncout?i»U 
lable  desire  for  alcoholic  drinks.  A  craving  for  this  class  of  dtimulaut^  ii 
sometimes  developed  in  cases  of  dyspepsia^  and  may  prove  a  source  of  intem- 
perate habits.  This  fact  has  been  already  referred  to.  It  is  not  to  be  lual 
eight  of  in  judging  of  the  propriety  of  prescribing  or  sanctioning  the  us^  uf 
alcoholic  stimulants  in  dyspeptic  cases.  A  morbid  craving  for  alcohol  iji 
Home  form  is  an  element  of  intemperate  habits  whatever  may  have  been  thiuf 
source.  The  habitual  drunkard  feels  a  desire  for  continued  imlulgi^nec, 
which,  with  an  impaired  power  of  self-control  and  lessened  self-respect  rt^^ult- 
ing  from  intemperance,  he  is  after  a  time  wholly  unable  to  resist.  Il  is  us^ 
less  under  thcHi^  cirt'umstaneeH  to  attempt  U\  reason  him  int-o  tern j>e ran e<* ;  he 
may  appreciate  tbe  force  of  all  the  arguments  which  are  presented,  but  he 
lacks  moral  i^lrength  enough  to  govern  an  aetjuired  appetilii  whi«di  ri'prescnt* 
a  morbid  condition  as  much  us  the  delusions  of  iiiBanity.  Reascm  and  pisfv 
suasion,  however^  may  be  effective  before  this  eondition  of  dips<*nmniA  i» 
reached  \  that  is»  they  may  prevt*nt  tliis  eondition  by  leading  to  abstinonet? 
from  alcoholic  stimulants.  Dipsomarua  ivS  to  be  treated  as  a  disease  *if  body 
and  mind.  The  cure  is  to  be  effected  by  withdrawing  the  patient  fnim  thi 
use  of  alcohol  in  any  form,  and  by  the  employment  of  medicinal  and  hygienif 
meifcjures  to  invigorate  the  physical  and  mental   faculties.     The  treotmeiil 
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must  be  continned  long  enough  for  the  cessation  of  the  morbid  craving  for 
stimulants  and  for  the  development  of  moral  strength  sufficient  to  enable  the 
patient  to  adhere  to  a  course  of  total  abstinence,  in  which  alone  consists 
safety.  It  is  evident  that  successful  management  is  rarely  practicable,  except 
by  means  of  institutions  in  which  the  patient  is  under  the  same  restrictions 
as  in  insane  asylums.  In  fact,  dipsomania  is  to  be  treated  as  a  form  of  men- 
tal derangement. 

There  is  a  species  of  dipsomania  which  is  constitutional  and  congenital. 
The  desire  for  stimulants  is  paroxysmal,  and  an  irresistible  craving  is  devel- 
oped by  any  indulgence,  however  small.  Persons  with  this  idiosyncrasy  lose 
their  power  of  self-control  as  soon  as  they  feel  the  influence  of  alcohol.  The 
only  protection  in  such  cases  is  in  rigid  abstinence. 

Connected  with  the  subject  of  dipsomania  are  questions  pertaining  to  the 
causes  of  intemperance  and  the  means  of  its  prevention  which  are  of  the 
utmost  importance  to  the  welfare  of  mankind,  but  which  do  not  properly  fall 
within  the  scope  of  this  work.  The  morbid  effects  of  alcohol  upon  the  sys- 
tem, aside  from  the  development  of  dipsomania,  will  be  referred  to  in  con- 
nection with  different  individual  diseases,  especially  those  affecting  the  nerv- 
ous system. 

[SBCRBTORY  NEUROSES. 

These  consist  of  anacidity  and  hyperacidity — meaning  thereby  an  absence 
of  HCl  from  the  gastric  juice,  an  excess  of  the  same  therein,  or  the  secretion 
of  gastric  juice  by  a  fasting  stomach. 

Anacidity  has  been  already  discussed  in  connection  with  Cancer  of  the 
Stomach,  and  was  shown  to  be  decidedly  diagnostic  of  that  disease.  It  may, 
however,  occur  as  a  pure  neurosis,  and  for  a  time  give  rise  to  great  uncer- 
tainty with  reference  to  its  true  nature.  Coexisting  symptoms  of  hysteria 
and  neurasthenia  point  strongly  toward  a  neurotic  origin  of  the  condition. 
In  some  cases,  however,  nothing  but  time  will  conclusively  settle  this  diag- 
nostic question. 

Hyperacidity  and  Hypersecretion. 

These  conditions,  which  have  been  already  alluded  to  on  a  previous  page, 
are  due  to  a  too-liberal  response  of  the  glands  of  the  stomach  to  the  physio- 
logical demands  of  the  food.  The  conditions  are  not  identical,  although  the 
border-line  between  them  is  ill  defined.  Hyperacidity  consists  in  a  too- 
liberal  response  to  a  physiological  summons,  while  hypersecretion  is,  so  to 
speak,  gratuitous.  In  other  words,  the  secretion  of  gastric  juice  during 
stomach  digestion  is  in  the  former  instance  hyperacid,  and  probably  also 
excessive  in  amount,  while  in  the  latter  the  secretion  is  poured  out  uselessly 
into  an  empty  stomach.  Hyperacidity  is  most  frequently  observed  in  con- 
nection with  gastric  ulcer,  and  therefore  scarcely  comes  under  the  head  of  a 
neurosis.  Hypersecretion,  on  the  other  hand,  is  a  functional  nervous  dis- 
order consisting  of  the  exaggeration  of  normal  processes,  for,  as  demon- 
strated by  the  researches  of  Rosin, ^  the  fasting  stomach  contains  an  appreci- 
able amount  of  gastric  juice.  The  limits  within  which  the  secretion  of  gas- 
tric juice  by  a  fasting  stomach  may  be  considered  physiological  are  as  yet 
unknown.  It  is  certain,  however,  that  the  functional  gastric  disorder  known 
as  hypersecretion  constitutes  a  well-marked  pathological  condition.  The 
recognition  of  hypersecretion  is  usually  ascribed  to  Reichmann  in  1882,  and 
be  was  undoubtedly  the  first  to  study  it  thoroughly  according  to  modern 
methods',  but,  as  Ewald  points  out,  it  was  recognized  in  1820  by  Pemberton, 
^Deutsche  med.  Wochenschrifl,  November  22,  1888. 
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who  speaks  of  ''  a  morbidly  inert^ased  sccreiioD  from  the  stoioaeb,  anabiruiij 
to  a  diabetic  secretion  of  uriiie  by  the  kidneys/*  Somewhat  Uier  it  is  t-ri- 
deiJt  that  Copland  and  Budd  are  famiUur  with  thU  conditiou.  The  hmtt 
speaks  of  pyroais  aa  **  produced  by  iKe  continuance  of  the  isecrelion  of  ih 
gaatrio  juice  after  the  fuod  taken  into  the  stomach  has  pasised  ioit»  ik 
duodenum, '  and  Budd  remarks  that  "  pain  may  be  due  to  the  presence  of  fm 
acid  in  the  empty  stomach.'' 

Symptoms. — Tlie  principal  symptoms  of  hyj^crsecretion  are  increased t htm, 
acid  eructations,  nocturnal   attacks  of  epigastric  pain,  and  dilatation  nf  ihf 
stomach.     The  digestion  of  carbohydrates  is  greatly  impaired,  while  tl 
the  albuminous  substances  proceeds  with  abnormal  vigor.      Pusitive  pr' 
the  condition  is  afforded  by  the  6ound,  employed  in  the  following  tiiainu't 
The  stomach  is  thoroughly  washed  out  in  the  evening  and  the  patient  directvii 
to  fast  until  the  following  morning,  when  the  sound  h  again  introduced.    If 
hypersecretion  exists,  a  quantity  of  fluid  varying  from  eight  ounc^n  m  a  pint 
may  be  withdrawn.     This  fluid  is  colorless  or  slightly  greenish,  of  vi«cifl  con- 
gijite nee,  strongly  acid — the  acid  being  HCl — and  digests  albumen  rapidh     '" 
a  word,  it  is  gastric  juice. 

Hypersecretion  in  always  caused  b^^  disordered  g;istric  innervation,  'aw^ 
occurs  in  two  forms,  the  one  continuous,  the  other  parody smaL  The  latlcT  b 
often  a  feature  of  the  *'  crises  gastn<[ue8  "  of  tabea. 

Treatment. — The  chief  f<?aturcs  of  the  treatment  are  the  methodid 
washing  out  of  the  stomach,  preferably  just  befure  the  principal  rnt^al.  iflj 
the  employment  of  alkalies  and  alkaline  mineral  waters.  In  no  other  nffcl^ 
tion  is  lavage  of  the  stomach  more  beneficial.  The  diet  should  consist  almiial 
entirely  of  albuminous  substance.**,  and  the  thirst,  often  excessive*  may  he 
assuaged  by  bits  uf  ice,  for  it  is  an  important  point  that  the  dilatation  of  f 
stomach  so  fre^tuently  present  should  not  be  maintained  by  a  too-freo  ingesC 
of  fluid,  So  important  is  this  considered  by  Riegel  that  he  advises  the  ' 
of  small  doses  of  opium  to  obtund  an  overpowering  sense  of  thirst.  To 
obtain  good  results  from  alkalies  in  this  afl'ectiun,  they  must  be  given  in 
large  doses,  for,  as  is  well  known,  a  small  dose  of  an  alkali  is  foUuwcd  by  an 
increased  secretion  of  gastic  juice,  Sir  William  Hoberts  of  Manehesier» 
observing  a  profuse  flow  of  saliva  in  cases  of  **  acid  dyspepsia/'  Ut  whieh 
he  himself  was  subject,  and  believing  this  to  l>e  a  provision  of  nature  for 
relieving  the  surplus  activity  uf  the  stomach,  recommends  in  such  cases  the 
use  of  sialagogues,  such  as  gum  lozenges  cuntaining  a  small  amount  of  gin- 
ger, cayenne  pepper,  or  pyrethrum.  He  has  thus  experienced  relief  in  his 
own  person,  and  given  it  to  (others, 

MIXED   FORMS. 
Nervous  Dyspepsia. 

Etiology. — ^Nervous  dyspepsia  has  acr^uired  a  pernianent  position  inl 
ogy  since  its  introduction  by  Leube  in  187!*.'  ahhmigh  his  coneej»tion  of 
aneetion  has  undergone   some  decided  modifications.     Leube  supposed 
chemistry  of  digestion  to  be  always  normal  in  nervous  dyspepsia,  wher 
numerous  exceptions  to   this   rule   are  now  recognized.      For  exaiufkle, 
states  of  anacidity,  hyperacidity,  atid  hyj>ersecretion  above  described    w| 
unassooiated  with  any  demonstrable  gastric  lesion,  are  merely  syr 
nervous  dyspepsia,     A  certain  number  of  cases,  however,  undoula 
under  Leube's  too-exclusive  definition,  and  can  only  be  ascribed  to  an  aboi 
^  J>tu(J!rhfis  Art-hit  fur  klin,  MaL,  TUl  23,  1879, 
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mal  excitability  of  the  sensory  gastric  nerves.  With  improved  methods  of 
research  an  anatomical  basis  for  all  these  apparently  functional  disorders  may 
jet  be  discovered,  and  there  can  be  no  doubt  that  a  certain  number  of  them 
ire  dae  to  degeneration  of  the  nerves  supplying  the  stomach.  The  remark- 
able observations  of  Jtirgens  have  established  this  fact  beyond  question.  In 
41  cases  in  which  during  life  there  had  been  vague  symptoms  of  gastric  dis- 
order such  as  would  be  ascribed  to  nervous  dyspepsia,  Jiirgens  found  total 
degeneration  of  Meissner's  and  Auerbach's  plexus. 

Xerrous  dyspepsia  seldom  exists  alone,  but  is  in  most  instances  a  part  of 
a  general  state  of  neurasthenia  or  a  reflex  manifestation  of  cerebro-spinal  or 
uterine  disease  or  intestinal  parasites.  It  may  also  depend  upon  constitu- 
tional states  such  as  anaemia,  chlorosis,  syphilis,  and  malaria.  A  certain 
oamber  of  c^ses  are  undoubtedly  toxic,  and  depend  upon  urasmia,  lead-poi- 
soning, or  the  excessive  use  of  tobacco. 

Symptoms. — The  chief  symptoms  are  eructations — which,  unlike  those 
of  gastric  catarrh,  are  mostly  tasteless  and  odorless — a  sense  of  fulness  and 
pressure  in  the  epigastrium,  and  pain  which  is  often  independent  of  the 
nature  of  the  food.  A  glass  of  water  even  may  give  rise  to  pain.  As  a 
rule,  however,  the  discomfort  after  eating  is  most  marked  after  the  principal 
meal  of  the  day,  and  is  most  readily  induced  by  fatty  and  acid  articles  of 
food.  Pyrosis  is  a  symptom  of  nervous  dyspepsia,  and  is  sometimes  peculiar 
in  being  associated  with  a  sub-acid  state  of  the  secretions.  A^omiting  is  rare, 
and  when  it  occurs  the  matters  vomited  consist  mostly  of  small  quantities 
of  mucus  mingled  with  bile  and  undigested  articles  of  food,  to  which  a  bitter 
taste  is  imparted  by  peptone,  and  not,  as  usually  supposed,  by  bile.  A  ca- 
pricious appetite  is  a  characteristic  feature  of  many  of  these  cases.  There 
may  be  complete  anorexia  alternating  with  periods  of  hyperorexia  or  bou- 
limia.  This  morbid  appetite  may  suddenly  manifest  itself  at  the  most  unsea- 
Mnable  hours,  as  in  a  case  reported  by  Decker  *  in  his  excellent  article  on 
djjpepsia.  The  individual  in  question  was  constantly  roused  from  sleep  by 
a  sense  of  hunger  which  he  was  obliged  to  appease  with  a  hearty  meal  com- 
posed of  soup,  eggs,  cold  beef,  etc.  Insomnia  is  a  frequent  symptom  of  the 
diwrder,  whereas,  on  the  contrary,  in  quite  as  many  cases  the  patient  is 
habitually  drowsy.  Mental  lassitude,  low  spirits,  and  loss  of  memory  are  fre- 
quently complained  of.  With  reference  to  the  stools,  there  is  nothing  charac- 
teristic beyond  the  fact  that  they  are  seldom  regular,  a  state  of  constipation 
oAen  alternating  with  diarrhoea. 

Diagnosis. — The  diagnosis  is  made  by  the  exclusion  of  cancer,  ulcer,  and 
catarrh.  The  chief  difficulty  is  in  distinguishing  this  condition  of  neurasthe- 
nia from  one  of  chronic  catarrh,  but  there  are  certain  points  which,  if  borne 
in  mind,  will  prove  of  great  value  in  this  differential  diagnosis.  In  catarrh 
the  feelings  of  pressure  and  fulness  are  experienced  directly  after  eating  and 
reach  their  maximum  when  digestion  is  at  its  height,  whereas  in  nervous 
dyspepsia  these  symptoms  are  very  variable  with  reference  to  the  time  of 
their  appearance,  and  are  often  relieved  by  eating.  They  may  also  disappear 
for  weeks  or  even  months.  The  appetite  in  nervous  dyspepsia  is,  as  already 
itated.  capricious,  whereas  in  catarrh  it  is  permanently  absent.  The  degree 
of  anaemia  is  never  so  great  as  that  commonly  present  in  cases  of  cancer, 
ttd  the  pain  differs  from  that  of  ulcer  in  being  more  diffuse.  The  absence 
ofhematemesis  is  important  negative  evidence  in  favor  of  nervous  dyspepsia, 
and  the  presence  of  symptoms  of  general  neurasthenia  is  strongly  corrobo- 
rative  of  its  existence. 

'  Munchener  med,  Wochenschrift,  May  28,  1889. 
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Prognosis. — The  prognosis  should  always  be  made  with  reference  to  t^^ 
presence  of  coexisting  nervous  derangement  or  peripheral  nervous  irritations 
Pronounced  symptoms  of  nervous  dyspepsia  have  ceased  on  the  expulsion  ^f 
a  tapeworm  or  the  relief  of  uterine  disease.     As  a  rule,  the  affection  is  upg^ 
to  become  chronic,  and  when  apparently  cured  is  liable  to  recur. 

Treatment. — The  treatment  of  nervous  dyspepsia  must  vary  with  the 
cause  producing  it.     One  case  will  be  cured  by  restoring  the  uterus  to  it« 
normal  position  ;  another,  by  relieving  a  chronic  constipation  or  expelling  & 
tapeworm  ;  still  another,  by  allaying  an  irritation  of  the  spine.     A  restricted 
diet  or  one  of  milk  only,  which  is  frequently  beneficial  in  catarrh,  is  of  little 
or  no  benefit  in  cases  of  nervous  dyspepsia.     General  supporting  measures, 
massage,  electricity,  the  bromide  salts,  and,  if  anaemia  exists,  arsenic  and  a 
mild,  non-constipating  preparation  of  iron,  such  as  the  albuminate  or  potas- 
sio-tartrate,  are  the  chief  indications.     The  chlorine  salts  of  iron  are  believed 
by  Ewald  to  be  especially  useful  in  cases  of  anaemia  associated  with  nervous 
dyspepsia.    The  sesquichloride  may  be  given  in  pill  with  quinine  and  arsenic, 
the   latter   preferably   in    the   form   of  arsenic   acid,   as   recommended    by 
Liebreich.     This  form  of  arsenic  seems  to  be  better  tolerated  than  the  solu- 
tion of  Fowler  so  commonly  prescribed. 

Of  topical  measures,  the  best  is  lavage  with  warm  water,  which  often 
proves  remarkably  soothing  to  a  hyperaesthetic  mucosa.  The  certain  relief 
which  may  be  derived  from  opiates,  chloral,  and  occasionally  from  cocaine,  is 
attended  with  so  great  risk  as  regards  subsequent  addiction  to  the  use  of 
these  drugs  that  they  should  be  prescribed  only  to  meet  temporary  indica- 
tions or  be  dispensed  with  altogether.  Remarkable  results  have  been  obtained 
in  these  cases  by  the  rest-cure  as  inaugurated  by  Weir  Mitchell  and  adopted 
by  Playfair  in  England  and  Burkart,  Ley  den,  and  others  ip  Germany.  With- 
out entering  into  minute  details,  this  treatment  may  be  said  to  consist  of  abso- 
lut-e  rest,  mental  and  bodily,  isolation  from  over-sympathetic  friends  and  rela- 
tions, passive  exercise  in  the  form  of  massage  and  faradization  of  the  muscles, 
and  a  diet  which  is  carefully  regulated  as  to  quality  and  steadily  increased  in 
quantity  up  to  the  point  of  tolerance.  The  best  test  of  this  method  is  the 
scales,  which,  if  it  is  successful,  show  a  rapid  gain  in  weight.  If  the  bodily 
weight  does  not  speedily  increase,  the  method  should  be  abandoned ;  but  such  a 
contingency  can  scarcely  result  from  anything  but  a  mistaken  diagnosis. — U.] 

[The  two  following  articles  are  retained  among  the  functional  diseases  of  the 
stomach,  where  they  were  placed  by  the  author.  Strictly  speaking,  they  are  mis- 
placed, and  yet  their  consideration  in  this  connection  is  most  natural,  both  being 
prominent  symptoms  of  various  diseases  of  the  stomach  and  other  organs. — H.] 

Gkustrorrhagia. 

Hemorrhage  into  the  stomach  and  vomiting  of  blood  are  denoted  by  the 
term  hsematemegis.  The  term  ga^frorrhagia  is  in  uniformity  with  the  rule  of 
nomenclature  by  which  a  hemorrhage  and  its  situation  are  expressed,  and  is 
therefore  to  be  preferred.  Moreover,  the  term  gastrorrhagia  applies  to  all 
cases  of  gastric  hemorrhage,  whether  vomiting  take  place  or  not,  the  blood 
sometimes  not  being  expelled  by  the  mouth,  but  passing  into  the  intestinal 
canal  and  being  evacuated  from  the  bowels.  In  the  great  majority  of  the 
cases  in  which  hemorrhage  takes  place  into  the  stomach,  blood  is  Tomitedf 
and,  more  or  less  blood  also  passing  into  the  intestinal  canal,  the  stools  pre- 
sent appearances  to  be  described  under  the  head  of  £nterorrhagia. 

Wlien  blood  is  expelled  from  the  mouth  the  first  point  is  to  ascertain  the 
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jource  of  the  hemorrhage.  It  may  be  from  the  mouth  or  posterior  nares. 
Coming  directly  from  either  of  these  sources,  it  is  traced  without  difficulty  ; 
but  if  blood  be  swallowed  and  vomiting  occur,  it  may  sometimes  be  a  ques- 
tion whether  gastric  hemorrhage  exist  or  not.  In  cases  of  bronchorrhagia 
bM  may  be  swallowed  and  vomited.  In  a  child  too  young  to  expecto- 
nte  bronchial  hemojrhage  might  thus  be  supposed  to  be  gastric.  Although 
instances  both  of  bronchorrhagia  and  of  gastrorrhagia  in  young  children  have 
been  recorded,  such  an  occurrence  is  very  rare.  The  rupture  of  an  aneurism 
into  the  pharynx  or  oesophagus  is  another  source  of  hemorrhage  which  may 
appear  to  be  gastric  ;  but  in  general  the  question  is  whether  the  blood  come 
direetlj  from  the  stomach  or  the  air-passages.  The  points  involved  in  this 
differential  diagnosis  have  been  already  presented  in  treating  of  bronchor- 
rhapa.'  Blood  which  has  been  vomited  in  most  cases  presents  a  dark, 
grumous  appearance.  Exceptionally  it  is  florid,  like  arterial  blood.  It  then 
comes  from  an  artery,  and  is  vomited  as  soon  as  it  accumulates  within  the 
stomach. 

Gastric  hemorrhage  in  the  vast  majority  of  cases  has  no  claim  to  be  regarded 
as  an  individual  affection.    It  may  be  a  symptom  of  carcinoma  of  the  stomach 
or  of  gastric  ulcer,  and  as  such  has  been  already  considered.     It  is  an  effect 
of  portal  congestion  in  cases  of  cirrhosis  of  the  liver  and  of  obstruction  of  the 
vena  port«  from  a  thrombus  or  the  pressure  of  a  tumor.     It  may  be  caused 
by  anearisms  or  by  varices  of  the  gastric  blood-vessels.     It  coexists  with 
hemorrhage  in  other  situations  in  cases  of  purpura  haemorrhagica  and  scor- 
butus.   It  occurs  in  cases  of  acute  gastritis,  in  acute  yellow  atrophy  of  the 
,'irtT,  and  in  relapsing  fever.     It  is  a  prominent  event  in  the  natural  history 
of  yellow  fever,  the  so-called  black  vomit  in  this  disease  denoting  neither  more 
Dor  less  than  gastrorrhagia.      It  may   occur  in   profound  anasmias  and  in 
malaria.     It  may  occur  in   place  of  the  menses  in   cases   of  amenorrhcea. 
Instances  in  which  gastrorrhagia  is  vicarious  are  by  no  means  common  ;  in 
the  majority  of  the  cases  in  which  it  follows  suppression  of  the  menses  it  pro- 
ceeds from  disease  of  the  stomach ;  yet  that  it  may  take  the  place  of  the 
menses  must  be  admitted.     The  cessation  of  habitual  hemorrhage  in  some 
other  situation,  the  arrest  of  purulent  discharges  of  long  standing,  and  the 
healing  of  old  ulcers  have  been  supposed  to  stand  occasionally  in  a  causative 
relation  to  ga.strorrhagia,  but  this  supposition  does  not  rest  on  adetjuate  clin- 
ical proof     Hemorrhage  sometimes  occurs  from  the  stomach,  as  from  the 
bronchial  tubes,  the  Schneiderian  membrane,  and  other  situations,  without 
any  apparent  pathological  connections,  neither  following  nor  preceding  any 
appreciable  morbid  conditions.     It  is  then  to  be  considered  as  idiopathic  or  as 
constituting  an  individual  affection.    Several  cases  have  come  under  my  obser- 
Tation.  one  of  which,  with  the  hemorrhage  extremely  profuse,  I  have  reported 
in  another  work.'   Examinations  after  death  have  shown  the  absence  of  ulcer- 
ation, erosions,  or  of  any  appreciable  solution  of  continuity,  and  the  hemor- 
rhage is  then  to  be  attributed  to  diapedesis.     Hemorrhage  from  the  stomach 
I*  an  occasional   event  in  pregnancy.     It  may  be   caused   by  a  contusion 
received  on  the  epigastrium.     Irrespective  of  its  occurrence  as  a  symptom  of 
gastritis,  yellow  fever,  acute  yellow  atrophy  of  the  liver,  purpura  haemor- 
rhagica, and  scorbutus,  gastrorrhagia  occurs  oftener  in  women  than  in  men. 
It  is  a  rare  event  in  new-born  children,  occurring  a  few  hours  after  birth,  the 
blood  being  vomited  and  also  passed  from  the  bowels  (melaena  neonatorum). 
It  proves  fatal  in  some  of  these  cases.  * 

The  PROGXosis  in  cases  of  gastrorrhagia  will  depend  upon  its  pathological 
import.  The  prognosis  is  of  course  unfavorable  if  it  be  associated  with  gastric 

"Vide  p.  181. 

'  Vide  Oinical  ^fedicin€J  p.  253. 
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carcinoma  or  yellow  atrophy  or  cirrhosis  of  the  liver,  although  under  tbew 
circumstances  death  is  rarely  an  immediate  effect  of  the  loss  of  hlood.   If, 
however,  the  hemorrhage  be  vicarious  or  not  connected  with  any  appreciable 
morbid  conditions,  the  prognosis,  as  a  rule,  is  favorable.     The  loss  of  blood  in 
proportion  as  it  is  considerable  or  large  induces  debility,  anaemia,  and  may 
prove  the  direct  cause  of  death.    The  amount  and  rapidity  of  the  hemorrhage 
may  be  such  as  to  induce  sudden  death  from  syncope.    'On  the  other  hand, 
a  vicarious  hemorrhage  if  moderate  is  not  only  without  danger,  but  may  con- 
duce to  the  welfare  of  the  system  so  long  as  the  menstrual  discharge  remains 
suppressed.     In  determining  the  amount  of  hemorrhage  it  is  to  be  borne  in 
mind  that  the  quantity  of  blood  vomited  is  not  always  a  criterion.    The  blood 
may  accumulate  and  coagulate  within  the  stomach  without  being  vomited 
The  hemorrhage  may  be  sufficient  to  destroy  life,  although  the  quantity  vom- 
ited be  not  large.    Death  may  take  place  in  such  cases  as  in  cases  of  concealed 
uterine  hemorrhage  after  labor.     Evidence  of  hemorrhage  being  out  of  pro- 
portion to  the  amount  of  blood  vomited  is  afforded  by  dulness  on  percussion 
over  the  distended  stomach  and  symptoms  denoting  loss  of  blood — namely 
feebleness  of  the  pulse,  coldness  of  the  surface,  pallor,  faintness,  etc.    The 
blood  thus  accumulating  within  the  stomach  if  not  vomited  passes  into  the 
intestines  an^  is  discharged  by  stool  (mela3na).     Hemorrhage  into  the  stom- 
ach has  been  known  to  occur  and  death  to  take  place  from  the  loss  of  blood 
without  any  vomiting. 

The  TREATMENT  of  gastrorrhagia  has  been  already  referred  to  in  connection 
with  gastric  ulcer.  The  general  principles  of  treatment,  having  reference  to 
the  arrest  of  hemorrhage  and  the  prevention  of  its  recurrence,  are  the  same 
under  whatever  circumstances  it  occurs.  With  reference  to  these  objects 
perfect  rest  of  body  and  mind  is  important.  If  the  hemorrhage  be  profuse 
or  if  it  recur,  rest  of  the  stomach  should  be  secured  by  withholding  from  this 
organ  all  nutriment  and  nourishing  the  patient  exclusively  by  rectal  alimen- 
tation. Alcoholics  if  indicated  are  to  be  given  hypodermically  or  per  enema. 
Opium  is  useful  by  quieting  the  peristaltic  movements  of  the  stomach.  It 
should  be  given  hypodermically.  The  direct  refrigerant  effect  of  iced  water 
taken  in  small  quantities  at  a  time,  or  of  swallowing  small  pieces  of  ice,  is 
useful.  In  urgent  cases,  as  a  means  of  arresting  the  hemorrhage,  ice  may  be 
applied  to  the  epigastrium.  In  less  urgent  cases  revulsive  measures  may  be 
relied  upon — namely,  sinapisms  and  dry  cups  applied  in  different  situations 
over  the  abdomen.  Hot,  stimulating  foot-baths  are  useful  by  way  of  revul- 
sion. Hteniostatic  remedies,  such  as  ergot,  the  acetate  of  lead,  tannic  acid, 
etc.,  if  introduced  into  the  stomach,  are  liable  to  excite  vomiting  and  thereby 
do  harm.  Ergotin  may  be  given  by  hypodermic  injection.  Purgatives  are 
contraindicated. 

Experience  has  shown  that  transfusion  is  likely  to  cause  renewed  hemor- 
rhage, so  that  this  procedure  should  be  resorted  to  in  gastrorrhagia  only  when 
there  is  imminent  danger  of  a  fatal  termination  from  the  loss  of  blood;  and 
then  only  a  small  quantity  should  be  transfused.  The  infusion  of  physio- 
logical salt  solution  is  safer  than  the  transfusion  of  blood,  and  is  about  as 
efft'ctive. 

These  measures  are  to  be  em])loyed  in  individual  cases  according  to  the 
urgency  with  which  the  arrest  or  the  prevention  of  hemorrhage  is  indicated. 
If  there  ))e  grouml  for  regarding  the  hemorrhage  as  vicarious,  interference  will 
be  requinM^  only  to  keep  it  within  proper  limits.  This  statement  will  also 
aj»ply  t(»   lu'niorrhage  occurring  in   pregnancy. 

The  treatment  in  most  cases  of  gastrorrhagia  of  course  embraces  other 
measures  than  those  having  rcforence  to  the  arrest  and  the  prevention  of 
the  honiorrhaire — nanielv.  measures  addresse^l  to  the  morbid  conditions  with 
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which  the  hemorrhage  is  associated.     The  latter  are  considered  under  other 
heads.    So  also  measures  called  for  after  the  occurrence  of  gastric  hemor- 
rhage, having  reference  to  debility  and  anasmia  dependent  on  the  loss  of 
blow!,  need  not  be  here  considered.     After  a  considerable  hemorrhage  the 
rtomach,  assuming  the  non-existence  of  cancer  or  ulcer,  is  enfeebled,  and 
the  liability  to  a  recurrence  of  the  hemorrhage  is  to  be  kept  in  view.     Care- 
ful regulation  of  the  diet,  quietude  of  the  body,  and  the  avoidance  of  all 
ifisturbing  agencies  are  important  during  convalescence.     Although  profuse 
<^  repeated  hemorrhages  involve  more  or  less  immediate  danger,  patients 
may  recover  even  when  the  loss  of  blood  occasions  prolonged  syncope  and 
extreme  anaemia.     Striking  illustrations  of  this  fact  have  come  under  my 
observation. 

Gastric  hemorrhage  is  sometimes  simulated  by  hysterical  females  and  by 
milingerers  among  soldiers  and  prisoners.      Blood   obtained  from  animals, 
and  even  human  blood,  may  be  taken  into  the  stomach,  and  vomiting  excited 
bv  Tarious  means.     This  deception  may  be  suspected  in  the  case  of  a  young 
woman  who  manifests  a  morbid  disposition  to  impose  on  the  credulity  of 
those  around  her  as  regards  her  ailments,  when  the  symptoms  do  not  denote 
loss  of  blood,  when  there  are  no  grounds,  aside  from  hemorrhage,  to  suspect 
gastric  ulcer,  and  when  the  menses  are  not  suppressed.     Among  soldiers  and 
prisoners  it  is  to  be  suspected  when  the  usual  effects  of  hemorrhage  are  not 
apparent,  and  when  the  morbid  conditions  with  which  gastric  hemorrhage  is 
usually  associated  are  wanting.     The  microscope  may  be  of  use  in  the  detec- 
tion of  this  kind  of  deception.     Bennett  cites  a  case  in  which  a  specimen  of 
blood  which  it  was  pretended  had  been  vomited  was  found  to  present  the 
fharacteristic  red  corpuscles  of  the  blood  uf  a  bird. 

Leube  mentions,  as  an  occasional  sequel  of  gastrorrhagia,  double  and  per- 
naDent  amaurosis,  pallor  of  the  papilla  and  attenuation  of  the  retinal  arte- 
ries being  the  only  appearances  revealed  by  tlie  ophthalmoscope.  That  the 
amaarosis  is  simply  an  effect  of  anaemia  is  disproved  by  the  fact  that  it 
persists  after  the  anaemic  condition  disappears.  He  therefore  infers  the 
existence  of  some  connection  between  the  nerves  and  vessels  of  the  stomach 
and  certain  parts  of  the  brain — an  inference  sustained  by  the  occurrence  of 
gastric  hemorrhage  after  injuries  to  certain  parts  of  the  brain. 


Inanition. 

In  connection  with  the  functional  affections  of  the  stomach,  I  shall  offer  a 
,  fcf  remarks  on  a  pathological  condition  which  is  not  perhaps  entitled  to  rank 
in  the  nosological  catalogue  as  an  individual  disease,  but  which  is  an  element 
of  all  diseases  compromising  alimentation  and  digestion.  The  pathological 
eondition  referred  to  is  inanition.  The  importance  of  a  due  appreciation  of 
this  condition  in  medical  practice  renders  it  desirable  to  devote  to  it  some 
^ention,  and  it  may  with  propriety  be  noticed  in  connection  with  the  func- 
tional affections  of  the  alimentary  canal. 

Health  requires  the  assimilation  of  nutriment  adequate  in  quantity  and 
kind  to  the  wants  of  nutrition.  Every  one  is  familiar  with  the  mental  and 
physical  exhaustion  felt  when  abstinence  is  protracted  for  only  a  few  hours 
tfterthe  sense  of  hunger  indicates  the  need  of  food.  Every  one  knows  that 
the  deprivation  of  aliment  for  a  period  varying  according  to  circumstances 
proves  fatal.  During  the  progress  of  starvation  the  body  loses  rapidly  in 
weight,  the  fat  disappears,  the  muscles  diminish  in  size,  exhaustion  progress- 
ively increases,  the  heat  of  the  body  is  lowered,  vomiting  and  diarrha*a  not 
uifrequently  occur,  the  mental  powers  are  weakened,  listlessness  and  hebe- 
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inde  are  HOTuetimes  followed  by  doliriuin  and  coma,  and,  aecoHin*?  U)  i% 
5at|  if  the  deprivation  of  aliment  be  eoinplete  death  takes  place  when  on- 
fourth  of  the  weight  of  the  body  at  the  time  aliment  was  withheld  '>  ' 
lost.  The  tnoile  of  dying  is  a  type  of  slow  a>thenia.  It  is  won) 
that  during  the  progress  of  starvation  hunger  is  not  usually  a  i»r!>njiiii!i 
symptom.  If  felt  for  a  time  it  is  liable  to  disappear,  and  it  uiay  Ix*  funoii- 
by  a  loathing  of  food. 

Inanition  is  a  pathrdogical  condition  entering  into  all  diseases  which  inta 
fere  with  the  ingestion  or  the  assimilation  of  aliment.  The  phenoment <<l 
inanition  in  eases  of  these  diseases  are  eumbinud  with  the  sympioms  belons 
ing  to  the  particular  disease  which  exists.  The  inability  of  the  systen 
support,  resist,  and  overcome  disease  proceeds,  in  a  greater  or  le«s  d^^re^-, 
from  this  clement.  The  immediate  cause  of  death  in  many  case^  of  dlmM^i 
proving  fatal  by  slow  asthenia  is  inanition;  that  is  to  say,  starvation.  Ihtme^ 
are  facts  of  great  practical  importaneCj  and  they  are  not  sufficiently  jipfntp — 
dated  by  many  practitioners  of  medicine. 

An  important  practical  bearing  of  these  facts  relates  to  alimentation  in 
management  of  diseases.  Until  recently  for  many  years  not  only  wnn  tlii 
importance  of  alimentation  not  fully  recognized  in  medical  practice,  hat  tl 
dietetic  treatment  of  most  diseases  contributed  to  inanition.  The  wriliftj 
of  (rraves  led  to  the  empb»yTOt;nt  of  alimentation  in  fevers.  Tt  is  not  li 
important  in  all  other  diseases  which  tend  to  destroy  life  by  aijthcni**- 
Patients  may  be  starved  to  death  in  other  diseases  as  well  as  in  fevers*  A* 
a  practical  rule,  it  is  an  object  in  any  disease  in  which  the  danger  lief  in  iW 
direction  of  asthenia  to  meet,  as  far  as  practicable  by  alimentary  sTj^Tfrlir', 
the  wants  of  nutrition.  Harm  may  arise  from  the  ingestion  of  fi" 
the  ]>nwers  of  digestion,  but  n(»  harm  can  arise   from   an  undue  a^-  >  < 

of  food  ;  on  the  eontrnry,  tJic  greater  the  assimilation  the  less  the  danp-t 
from  inanition  superadded  to  the  dusease.  Ijct  it  be  bc»rne  in  mind  thul  in 
all  diseases  tendifig  to  destroy  life  b}^  asthenia  there  ts  danger  fnim  iri»n- 
ition^  but  never  from  hypernutrition!  In  the  language  of  Thossat,  *^  Inao 
ition  is  a  cause  of  death  which  marches  silently  in  front  with  every  diwm 
in  which  alimentation  falls  below  the  normal  standard.  It  reaches  its 
ral  termination  sometimes  sooner  and  sometimes  later  than  the  disease  whi 
it  covertly  accompanies,  and  it  may  supersede  the  disease  of  which  it  fir*t 
was  merely  an  incidental  elementJ 

Alimentation  i;&  important  in  diseases  not  attended  with  imn 
In  proportion  as  the  assimilation  of  food  can  be  made  to  appi 
normal  standard,  the  plienomena  of  inanition  are  forestalled,  tbf  vitui  jk>w« 
are  better  enabled  to  toltTale  and  overcome  the  disease,  the  duration  of  I 
disease  may  be  shortened,  convalescence  is  hastened,  and  the  recover}'  is  m^re 
likely  to  be  complete.  As  regards  the  selection  of  foc»d  and  the  modes  of  il 
preparation  in  different  diseases,  in  addition  to  dietetic  rules  based  on  pen 
experience,  our  knowledge  of  alimentary  principles^  etc.»  reliance  may 
placed  upon  the  desires  and  tastes  of  the  patient ;  but  the  absence  of  ap|icl 
is  not  to  W  a  guide  as  regards  alimentation.  Loss  of  appetite  is  one  of 
symptoms  of  inanition.  The  wants  of  the  system  are  not  in  disease,  as  in 
health ,  always  expressed  by  hunger.  The  state  of  the  mind  dependent  on 
the  morbid  condition  of  the  nervous  system,  the  coatings  on  the  tongtie,  etc. 
interfere  with  the  desire  for  food  and  the  sense  of  taste.  The  pm 
to  exercise  his  judgment  and  tact  in  securing,  as  far  as  practicable, 
lation  of  an  ade<|uate  amount  nf  nutrin»ent,  either  with  or  without  the  ^hi-^iih  ra 
tion  of  desire  and  taste  ^n  the  part  of  the  patient,  and  it  is  oflm  better  to  incur 
ri!«k  of  exceeding  rather  than  falling  below  the  <|uantity  of  food  which  the 
Wiitif*  ni*  tbr   svstem  seem    t"   r<*ijoi!v.      Tt    ni:iv  be   laid   down  as  a  T»rirM'iijlo 
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applicable  to  the  management  of  most  acute  diseases  that  the  assimilation  of 
food  to  the  fullest  practicable  extent  is  important ;  and  it  is  a  maxim  of  con- 
gervatire  medicine  that  under  all  circumstances  a  chronic  affection  is  less 
likely  to  be  prolonged,  serious  lesions  of  structure  are  less  liable  to  take  place, 
ind  A  f&tal  termination  is  postponed,  in  proportion  as  the  vital  powers  are 
guiiotained  bj  a  nutritious  diet.^ 

Innutrition  is  not  infrequently  involved  in  the  causation  of  diseases.  The 
eonnection  between  scarcity  of  food  and  the  prevalence  of  typhus  has  been 
lepeatedly  observed  in  epidemics  in  Ireland.  The  same  connection  in  indi- 
vidual cases  and  families  is  observed  frequently  everywhere.  Scorbutus  is 
ctused  by  a  deficiency  of  certain  alimentary  principles  or  the  want  of  a 
gttfficient  variety  in  food.  Insufficient  nourishment,  which  is  sometimes  invol- 
wtary  and  sometimes  voluntary,  is  supposed  to  favor  the  development  of 
phthisis  in  persons  having  the  tuberculous  predisposition.  This  cause  may 
cooperate  with  other  causes  in  giving  rise  to  various  diseases,  whether  epi- 
demic or  sporadic ;  and  the  ability  of  the  system  to  bear  up  under  disease  is 
impaired  in  proportion  as  the  powers  of  life  are  enfeebled  by  previous  defec- 
dre  alimentation. 

Want  of  success  in  the  treatment  of  diseases  in  hospitals,  and  often  in 
private  practice,  especially  among  the  poorer  classes,  is  attributable  in  no 
Aoail  measure  to  the  want  of  adequate  alimentation. 


CHAPTEK    V. 
INFLAMMATORY  DISEASES  OF  THE   INTESTINE. 

'^'^tomical  Characters  of  Acute  Dysentery. — Sporadic  Dysentery. — Epidemic  Dysen- 
tery.—Chronic  Dysentery. — Inflammation  and  Perforation  of  the  Caecum. — Fecal 
A^Ibccss. — Inflammation  and  Perforation  of  the  Vermiform  Appendix. — Colitis. — 
l^xjtitis. — Acute  Enteritis. — Subacute  and  Chronic  Enteritis. 

Acute  Dysentery. 

^■^HE  term  dysentery  has  long  been  in  use  to  designate  an  inflammatory 

JL    disease  of  the  large  intestine  characterized  by  mucous  and  bloody  dejec- 

*^oiM  and  by  tenesmus.     As  a  name  for  the  disease  it  is  not  very  distinctive, 

^^  etymology  simply  expressing  intestinal  difficulty ;  but  it  is  not  easy  to 

Vultdtate  a  term  conformable  to  the  nomenclature  of  inflammatory  aflec- 

tioiw,  as  there  is  no  anatomical  name  for  the  large  intestine  as  a  whole.     The 

V«m  dysentery  has  the  advantage  of  not  expressing  anything  erroneous  or 

doubtful  in  regard  to  the  pathological  character  of  the  disease.     Acute  and 

Aronic  dysentery  claim  separate  consideration.     Acute  dysentery  occurs  as 

t sporadic  and  as  an  epidemic  disease.     This  is  a  distinction  of  much  clinical 

flBpoTtance.     After  having  considered  the  anatomical  characters  of  sporadic 

ttd  epidemic  dysentery,  these  two  forms  of  the  disease  will  be  treated  of 

lepmtely  as  regards  clinical  history,  pathological  character,  etc. 

*Vidc"EaBay8  on  Conservative  Medicine,"  by  the  author,  American  Journal  of  the 
IMM  Seienees,  January  and  October,  1863.  Vide,  also,  essay  on  "Alimentation  in 
Jimm,^  New  York  Med  Journal,  1867,  and  the  work  entitled  Essays  on  Conao-vative 
MiHemi  und  Kindred  Topics, 
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AsATOMWAh  Cn ARACTERR. — After  dcalK  frtym  acute  dyseiilcry  iBe l 
wembrane  of  the  liu-jtre  intostin©  is  in  a  condition  either  of  simple  tuuc 
lent  or  of  dipfitlieritic  iiiflaiiimation.  Aniitomically,  therefore,  the  disteaitl 
diMtingui.Hbiid  as  simple  infiaumiHtory — or,  as  it  is*  ulso  called  in  aceordaoccT^L-j 
Cferman  nomenclature,  eatarrhal  dysentery — and  as  dipbtheritic  dy^enten 
Most  of  the  case?<  of  sporadie  dysentery  are  of  the  simple  inflammatory  tafietf 
which  h  the  milder  of  the  two  varieties.  The  largest  number  of  caiies  <  ^ 
theritic  dysentery  belong  to  the  epidemie  form  of  the  disease.  The  i 
leak  however^  cannot  be  used  interchangeably  w*ith  the  clinical  terms.  Vi\^\e 
theritic  dysentery  may  occur  sporadically,  and  epidemic  dysentery  tisuillj^ 
includes  a  large  number  of  eases  of  the  simple  inflammatory  variety.  ~ 
are»  moreover,  all  grades  of  transition  between  the  mildest  eases  of  simple  is 
flammatory  dysentery  and  the  most  malignant  cases  of  diphtheriiicdygenKrj 
It  is  not  always  possible  during  life  to  distinguish  between  simple  and  dini 
theritie  inflammation  of  the  large  intestine.  For  these  and  other  rea««)»l 
is  m'l^it  cotivenient  to  treat  of  the  clinical  history  of  aeut^i  dysenKfr)'  «n<l 
the  headings  Sporadic  and  Kpidemie  Dysentery,  but  to  describe  ihe  anat^m 
ical  appearances  first  of  simple  and  then  of  diphtheritic  inflammation  of  i 
large  ititestine,    ' 

Dysentery  in  the  ncttff  utmpi^  (catarrhal)  variety  is  a  simple  inflammAtid 
of  the  inner  coats  of  the  large  intestine.  The  inflammatory  process  is  usua" 
more  inten.se  in  certain  situaiions  than  in  others.  The  parts  most  inroU 
are  the  ciecum^  the  hepatic  and  the  splenic  flexures  of  the  colon,  the  signi<i 
flexure  and  the  rectum.  These  are  the  parts  where  the  contents  of  the  laf| 
iiitestirve  remain  longest  in  contact  with  the  mucous  membrane.  The  infla 
uiaiion  often,  although  not  invariably,  increases  in  degree  toward  the  Ion 
end  of  the  large  intestine.  The  lower  part  of  the  ileum  is  also  frcquonlj 
involved  in  the  inflammatory  process. 

The  mucous  membrane  is  reddened,  softened,  and  swollen.     The  rednesd 
usually  in  patehcH,  and  is  most  intense  in  the  situations  named.     The  e»il 
varies  from   light  pink   to   dark,  livid   red.     The  redness  is  due  ehit^fly  [ 
hypera>nna«  as  is  evident  from  the  arborescent  appearance,  especially  mark 
when  the  intestine  is  examined  bv  transmitted  light.     In  addition  to  conn 
tiuu,  however,  there  are  usually  extravasations  of  blood  in  the  mueous 
submueouB  tissues  in  the  form  either  of  punctate  or  of  difliise  ecebymna 
It  may  hapjven  that  a  congested  appearance  is  not  evident    after  death  J 
may  In*  the  ease  in  inflammation  of  other  mucous  membranes*     The  surfp 
of  the  mucous  uiembrane  i«  covered  with  a  layer  of  tenacious  mucus,  cit| 
Colorless  or  of  a  yellowish  or  brownish -red  hue  from  admixture  of  bile 
blood,     Hometimes  the  admixture  of  pus  is  suflicient  to  give  an  opafjue,  d 
lowish  color  to  the  mucus.     The  mucus  contains,  microscopically,  pui^-ofs 
red  blood 'Corpnscles,  and  desquamated  epithelial  cells.    Both  the  mur<nis  m^ 
brane  and  the  submueous  tissue  are  swollen,  the  latter  often  in  the  greats 
degree.     This  swelling  is  due  to  congestion,  together  with  t]^  *   1 1,^,0  j 

serum  and  of  pus-cell?.     The  s«ditary  follicles  are  usually  8\\  i  il 

appear  as  grayish-white  projections  al»out  the  size  of  a  pin**  he4idf  iturround 
by  a  «one  of  ciinge>itiun.  They  may  become  as  large  a^  a  Muall  pea.  B^»i 
times  the  inflaiurnation  seems  to  be  chiefly  in  the  follicleSv  The  disease  is  tl 
sometimes  called  ffilikuiar  t/ywn/rry.  If  there  have  been  repeated  attaQ 
of  acute  dysentery,  or  if  the  acute  parses  into  a  chronic  i$tagi?.  the  niuc 
membrane  l>eeomes  more  or  let«s  pigmeuted.  Pointa  i»f  dark  pigment  App 
in  the  centre  of  the  solitary  and  of  the  agininated  follicles.  In  Pey« 
patches  this  pigmentation  gives  rise  to  the  s<i-Cttlled  shaven-beard  appearmi 
The  pigment  is  chiefly  in  the  form  of  brown  granules  in  the  lympnoid  i 
Difliise  patches  and  streaks  of  slatc-colorrd  or  brownish  pigmentAtioii 
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tppear  outside  of  the  follicles  in  the  mucous  membrane,  especially  in  the 
Urge  intestine.     Small  follicular  ulcers,  due  to  softening  and  breaking  down 
of  the  follicles,  are  often  observed  in  acute  dysentery,  especially  in  the  fol- 
licular variety.    The  peritoneum  over  the  parts  most  inflamed  may  be  normal 
or  it  may  be  coated  with  a  layer  of  fibrin. 

Microscopical  examination  shows  the  small  veins  and  capillaries  of  the 
mucoa^  membrane  and  of  the  submucous  tissue,  particularly  of  its  upper 
layers,  distended  with  blood.     In  some  places  there  may  be  only  hyperaemia, 
but  as  a  rule  there  is  distinct  evidence  of  inflammation.     This  is  afforded  by 
the  presence  of  pus-cells.     The  pus-cells  are  particularly  abundant  near  the 
mascolaris  mucosae  (Brucke's  muscle),  just  below  the  glands  of  LieberkUhn, 
where  there  is  normally  a  rich  network  of  blood-vessels.     The  pus-cells  are 
frecjnently  observed  in  swarms  around  the  small  veins.     There  are  also  pus- 
cells  in  the  mucous  membrane  between  the  glands  of  Lieberkiihn  ;  but  as  the 
connective  tissue  in  this  situation  is  of  the  variety  called  adenoid,  which  nor- 
mailly  is  densely  infiltrated  with  lymphoid  cells,  it  is  diflScult  to  determine 
here  the  presence  of  a  moderate  number  of  pus-cells,  as  these  anatomically 
resemble  the  lymphoid  cells.     If  the  pus-cells  accumulate  in  large  number, 
tli€j  press  apart  and  distort  the  glands  of  Lieberkiihn.    The 'enlargement  of 
the  solitary  follicles  is  due  to  an  increase  in  the  number  of  lymphoid  ele- 
ments.   These  infiltrate  the  surrounding  submucous  tissue.     In  addition  to 
the  emigration  of  white  corpuscles  more  or  less  red  corpuscles  escape  by  dia- 
"pedesis.    The  larger  hemorrhages  are  the  result  of  rupture  of  the  vessel- 
walls  (rhex  is).     The  spaces  between  the  fibres  of  the  submucous  tissue  are 
^nded  by  the  presence  of  serum  (oedema).     As  already  said,  the  accu- 
nniatioD  of  lymphoid  cells  may  be  sufficient  to  compress  the  tubules  of  Lie- 
lieri[aliD.    In  this  way  the  tubules  may  be  obstructed  in  certain  parts.    They 
nay  undergo  cystic  dilatation  below  the  scat  of  obstruction.    Most  of  the  epi- 
thelial cells  lining  the  tubules  arc  distended  with  mucus,  and  they  appear  as 
KKalled  goblet  or  caliciform  cells — forms  which  are  normally  very  frequent 
iBtbe  large  intestine.    The  fat^  of  the  columnar  epithelium  covering  the  inner 
iorfaee  of  the  mucous  membrane  is  uncertain.    As  under  normal  circumstances 
tbis  epithelium  soon  desquamates  after  death,  its  absence  from  its  normal  place 
n  inflammation  cannot  be  considered  evidence  of  its  separation  during  life.    It 
is  Dot  probable  that  extensive  desquamation  of  the  epithelium  occuiy  during 
fife. 

The  description  which  has  been  given  of  the  histological  changes  in  acute 
smple  inflammation  of  the  intestine  in  dysentery  is  aj>plicable  to  the  same 
nriety  of  inflammation  in  other  conditions,  as  in  acute  enteritis.  It  is  espe- 
cially the  involvement  of  the  lower  part  of  the  large  intestine  in  the  inflam- 
Matory  process  which  characterizes  acute  dysentery.  As  is  evident  from  the 
facriptioD,  there  are  no  changes  in  acute  simple  dysentery  which  may  not 
tndergo  resolution,  with  the  exception  of  the  follicular  ulcerations,  which 
are  by  no  means  always  present,  abd  which  may  readily  cicatrize.  More  or 
\m  pigmentation  and  atrophy  of  the  mucous  membrane  usually  remains 
liter  an  attack  of  dysentery. 

Sane  writers  describe  a  more  severe  form  of  purulent  inflammation  than 
tbt  to  which  the  name  simple  inflammatory  dysentery  has  been  given.  In 
ibia,  excessive  suppuration  occurs  and  ulcers  are  formed  by  destruction  of  the 
iiper€cial  layers  of  the  mucous  membrane.  Follicular  ulcers  are  present  at 
te  nme  time. 

Dyientery  with   diphtheritic  or  pseitdo-memf/ranous  exvdation  is  a  much 

piTcr  disease  than  the  simple  inflammatory  variety.     It  is  called  diphthe- 

niie,iioton  account  of  any  connection  with  diphtheria  of  the  pharynx,  but  in 

qnence  of  the  resemblance  between  its  lesions  and  those  of  dip\it\ieT\t\o 
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irjflarijmatiori  of  the  throat.  It  if:  also  called  fibrinons  •'  eroapoa«  dvse&teir, 
and  correspKifids  in  it:«  more  severe  manifestatioDs  to  the  putrid  and  gangrrB- 
ou.<  dvi^entery  of  the  old  writer^.  Diphtheritic  inflammatiuD  of  the  ]iTst 
intestine  is  characterize<l  bv  the  presence  of  an  exudation  e«jntainin£  fibric 
blor>4l.  and  pus-^.-ells  upon  the  surface  and  in  the  substance  of  the  man.'Cit 
membrane,  combined  with  slou^rhing  and  consequent  loss  of  substance  of  ihe 
mucous  membrane.  A  larjre  number  of  cases  of  epidemic  dysenterr  art  "f 
thi.-*  ty\Hi,  but  it  may  als*>  occur  sporadically. 

Accordin;jr  to  Virchow.  diphtheritic  dysentery  is  always  preceded  by  simfJe 
inflammation  of  the  lar;:e  intestine.     Others  believe  that  the  iiiflamjiiatii« 
may  be  diphtheritic  from  the  onset.      However  this  may  be.  diphtheritif 
inflammation  is  very  fre(|uently  combined  with  simple  inflammatioD.    The 
morbid  chan<res  are  usually,  as  in  simple  inflammation,  most  marked  in  the 
caKrum,  the  flexures,  and  the  rectum,  and  they  affect  by  preference  the  prr»jert- 
ing  folds  of  the  mucous  membrane.     The  inflammation  is  often  most  iDte&a« 
in  the  sigmoid  flexure  and  the  rectum,  and  it  may  be  confined  to  these  pim. 
Sometimes  the  rectum  escapes.     In  other  cases  the  inflammation  is  uninter- 
rupted from  the  beginning  to  the  end  of  the  large  intestine.    In  the  lower  put 
of  the  ileum  .simple  inflammation  is  frequently  present,  but  there  is  nrelj 
diphtheritic  inflammation.     In  the  early  stages  of  the  diphtheritic  process  the 
inner  surface  of  the  large  intestine  presents  here  and  there  patches  of  gnj- 
ish-red.  yellow,  or  variously  di.<colored  material,  of  varying  thicknesfi  and 
extent,  usually  soft,  but  .sometimes  firm.     This  pseudo-membranous  dqM>9t 
consists  of  an  exudation  of  fibrin,  pus,  and  blood  involving  the  upper  layers 
of  the  mucous  membrane.     It  extends  in  depth  and  destroys  the  vitality  of 
the  invaded  tissue.     The  mucous  membrane  and  often  the  subjacent  tissues 
slough.     In  this  way  the  .so-called  diphtheritic  ulcers  are  produced,  which 
may  extend  (inly  in  part  through  the  mucous  membrane,  or  they  may  expose 
the  submucous  ti.ssue  and  even  the  muscular  coat  of  the  intestine.      By  fur- 
ther extension  of  the  sloughing  process  the  wall  of  the  intestine  may  be  per- 
forated and  a  fatal  peritonitis  induced.     This  occurrence  is  infrequent.     The 
diphtheritic  ulcers  are  irregular  in  shape,  their  walls  being  bevelled  or  abrupt, 
in  some  cases  overhanging.     Sometimes  little  openings  appear  in  the  bed  of 
the  ulcer,  which  lead  into  dilated  tubules  of  Lieberkiihn.    The  ulcers  may  be 
so  ext<*risive  that  the  unde.stroyed  mucous  membrane  appears  in  the  form  of 
sfatti-n-a  islands  rising  from  the  surrounding  depressions.    The  mucous  mem- 
brane may  slough  away  in  little  shreds  or  in  larger  coherent  masses,  sometimes 
several  inches  in  extent.     In  advanced  cases  the  inner  surface  of  the  intestine 
— with  the  ulcerations,  the  pseudrj-niembmnous  deposits,  the  ridges  of  mucous 
nieni]>rain.*,  the  j»artially  d»'ta(lHMl  sloughs,  all  of  various  colors  and  consistence 
— presents  a  j>eculiarly  variogatecl  appearance.     Enlargement  of  the  follicles 
and  lollicuhir  ulcerations  may  lik«'wisc  be  present.     The  submucous  tissue. 
where  prcs*'rve<l,  is  usually  Uiuek  swollen  and  infiltrated  with  blood  and  pus. 
Subinuenus  abscesses  may  form  and  undermine  the  mucous  membrane.     The 
peritonoal  covering  of  the  inflamed  portion  of  the  intestine  is  congested  and 
is  frejjuently  coattMJ  with  fibrin.     Thus,  circumscribed  and  sometimes  general 
jKTitonitis  may  occur,  agglutinatinjr  the  coils  of  intestine. 

The  microscoj)ieal  examination  shows  sometimes  distinctly  fibrillated  fibrin. 
enclosing  red  blood-corpuscles,  pus.  and  ejiithelial  cells,  as  a  firm  layer  upon 
the  surl'ace  of  the  mucous  membrane,  extending  into  the  glands  of  Lieberkiihn 
and  intiltratiug  the  su])stance  of  the  mucous  membrane.  Frequently,  how- 
ever, the  pultaccous  deposits  on  the  inner  surface  of  the  intestine  present  lit- 
tle evidence  of  structure,  but  consist  of  a  mass  of  granular  material,  low  vege- 
table organisms,  ami  decouiposed  blood.  In  the  sloughs  of  mucous  membrane 
caieful  inspection   may   reveal  traces  of  the  glands  of  Lieberkiihn.     These 
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:Unds,  when  preserved,  often   present  constrictions  and  cystic  dilatations. 
These  cjsts  may  invade  the  solitary  follicles.     In  the  submucous  layer  a  net- 
work of  fibrin  appears  in  the  dilated  interstices  of  the  connective  tissue,  espe- 
cially in  the  lymphatic  vessels.     Hemorrhages  and  pus-cells  are  abundant. 
Eacteria  are  frequently  observed  in  the  coats  of  the  intestine  and  in  the 
|eeudo-membranous  deposits.     It  is  difficult  to  assign  to  these  and  the  other 
forms  of  low  organisms  observed  here  any  pathological  significance,  as  they 
ire  normally  present  in  large  number  in  the  feces,  and  as  decomposition 
npidly  attacks  the  sloughy  masses  in  dysentery.     Coagulation  necrosis  is 
probably  an  essential  element  in  the  pathology  of  diphtheritic  dysentery,  as 
cf  fibrinous  inflammations  of  mucous  membranes  in  general. 

When  the  sloughing  process  involves  the  mucous  membrane  of  most  of  the 
lirge  intestine  death  is  almost  inevitable.  Less  extensive  diphtheritic  ulcer- 
itions  may  cicatrize.  Granulation-tissue  develops  from  the  surface  of  the 
ulcer.  The  cicatrix  is  composed  of  dense  fibrous  tissue,  covered  with  epithe- 
liam  but  without  glandular  elements.  The  cicatrix  is  usually  puckered,  and 
it  causes  some  contraction  of  the  surrounding  tissue.  Sometimes,  but  not 
frequently,  stricture  of  the  intestine,  followed  by  grave  and  even  fatal  symp- 
toms, is  produced  by  the  contraction  of  these  cicatrices.  The  healing  of 
these  ulcers  is  slow  and  is  attended  by  the  symptoms  of  chronic  dysentery. 
Of  changes  in  other  organs  of  the  body  occasionally  observed  in  diphtheritic 
djBentery,  abscess  of  the  liver  deserves  especial  mention.  This  is  a  frequent 
eomplication  in  tropical  climates.  It  is  not  frequent  in  this  climate,  but  it 
KemB  to  be  oftener  observed  here  than  in  Great  Britain  and  on  the  continent 
of  Europe.  The  abscesses  are  usually  multiple.  They  are  explained  by  the 
trinsportation  of  infectious  emboli  derived  from  thrombi  in  the  mesenteric 
Teins  proceeding  from  the  diseased  intestine.  The  mesenteric  glands  are 
sraallj  swollen,  and  they  may  suppurate.  Pulmonary  complications,  such 
u  pneumonitis  and  oedema,  are  frequent.  Parenchymatous  degeneration  of 
the  kidney  and  occasionally  acute  difiusc  nephritis  occur.^ 

The  foregoing  account  of  the  anatomical  characters  is  of  course  descriptive 
(^ippearanees  observed  in  fatal  cases  of  sporadic  and  epidemic  dysentery.  It 
is  to  be  added  that  in  either  form  the  disease  is  not  infre()uently  so  mild  as  to 
ioTolve  no  danger,  and  hence  in  mild  cases  the  opportunity  of  inspecting  the 
pirts  after  death  is  not  offered.  There  are  but  few  diseases  in  the  nosology 
which  offer  a  wider  contrast  than  the  mildest  cases  of  sporadic  and  the  gravest 
cues  of  epidemic  dysentery. 

Sporadic  Dysentery. 

CliiaCAL  History. — Dysentery  is  generally  preceded  by  simple  diarrhoea ; 
that  is,  more  or  less  frequent  and  loose  dejections  of  a  feculent  character. 
Of  33  recorded  cases  which  I  have  analyzed  with  reference  to  this  point,  these 
Sections  preceded  the  characteristic  dysenteric  evacuations  in  30.  The  lat- 
ter appeared  after  the  former  had  existed  for  a  period  varying  from  twenty- 
four  hoars  to  seven  days.*  With  this  prodromic  diarrhoea  there  are  colic 
pains,  the  appetite  is  impaired,  and  there  is  a  general  feeling  of  malaise.  A 
ptmounced  chill  rarely  occurs,  and  even  chilly  sensations  are  not  common. 
The  various  ingredients  which  may  enter  into  the  composition  of  dysenteric 

*  An  exhaustive  consideration  of  the  pathology  and  of  other  subjects  pertaining  to  the 
Html  history  of  diarrhoea  and  dysentery  is  given  by  Woodward  in  the  second  medical 
whine  of  the  Medical  and  Surgical  History  of  the  War  of  the  Rebdlion,  Washington, 
1879. 

*  (XaM  Report  on  Dysentery,  based  on  an  analysis  of  49  cases,  by  the  author,  1853. 
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stools  arc^ — feculent  mutter,  mocnis,  blood.  pUH^  serum,  |meu«lr>-mL*ml>raucs,  hm  r 
tic  tissue,  bncteria  tojrether  with  other  \uw  organisms,  and  uiidijLrL-sU'ilai 
AccorJifig  to  the  preiiondoniufe  of  (jne  or  more  of  these  suhntanct'?^  tli* 
arc  described  as  mucous,  mucopurult^iit,  mucu'Siinguinenus,  seru-Hati.  ;i 
siiiiguineo-purulcrit,  garigroncm,*^  bloody,  or  purulent.    The  preseure  *A'  p-«?uiii 
iiiemliranes  and  of  necrotic  portions  of  the  iutestiual  coats  is  characteriiitic  til 
the  diplifherilic  form  of  tnflammalion.     The  other  ingredients  are  conii 
both  varieties  of  inflammation.    The  development  of  the  disease  is  detiO 
ebaraeteristic  evacuations  consisting  of  mucus,  with  which  more  or  lesi 
is  usually  commingled.      The  tjuantity  passit?d  at  each  act  of  defccii 
generally  small,  but  the  act  is  repeated  at  short  iulvrvals,  slight  cvacB 
olYen  taking  place  every  hour  or  two,  and  *!iometimes  a  few  moment 
intervening.     The  muens  is  discharged  in  the  form  of  clumps  of  a  yclloirij 
or  reddish  glairy  material,  sometimes  without  feces  and  domocimes  utom 
baltts  of  feces.     The  quantity  of  mucus  expelled  in  simie  ca^ts  i^  abuntlnnl. 
and  forms  a  jellydike  mass  not  unlike  a  collection  of  the  rusty  eputanf  | 
monitis.     Microscopical  examination  of  the  mucous  dbcharges  shows  cell 
resembling  the  white  blood -corpuscle.*?  (callctl  often,  in  this  situation,  macoii 
corpuscles,  but  in  no  way  differing  from  pus-cclls),  red  blood-corpusrlcs,  lu 
teria,  and  sometimes  cylindrical  and  flattened  epithelial  cells.     The  mac 
itself  is  characterized  by  its  vi.sfid  nature,  and  by  its  precipitation  with  ac 
acid  in  the  form  of  threads  and  flakes  of  mucin  insoluble  in  an  exce88  of 
acid.     When  the  mucous  or  pu^-corpuscles  are  present  in  large  number  the 
§ubstance  acquires  an  opaijue  whitish  or  yellow  appearance,  and  is  call*?d 
muco-pus.     The  blood  may  give  a  ilifli'use  or  a  streaky  red  color  to  the  f!i*- 
charges.     After  the  characteristic  dysenteric  stools  appear^  feculent    n 
are  usually  entirely  absent.     These  may,  however,  appear^  at  intervals 
eially  In  tlie  form  of  intrd  balls  of  feces  called  ecybala.     When  impro^ 
begins  feculent  mutters  :ippear  in   the  stools.      In  mild  eases  the  disci      _ 
may  reniain  mucous  throughout  the  whole  course  of  the  disease.     In  severe 
cases  of  sporadic  (and  frecjuently  in  epidemic)  dysentery  the  discharge  of  a 
sero-sanguinolent  lir|uid  occurs.     The  serous  fluid  is  Vi.'Ty  rich  in  albumen, of 
which   large  quantities  may  be  precipitated,  after   filtnition^  by  nitric  ncid. 
The  amotuit  of  albumen  is  much  greater  than  can   be  accounted  for   by  I  ho 
admixture  of  blood.      It  is  the  result  of  exudation  of  the  bloml*plajBma.     T| 
characteristic  stools  of  diphtheritic  infliimmation  of  the  large  intestine  eon« 
of  a  sero-sangui neons  fluid  containing  small  morsels  of  pseudo*tneml  i 
necrotic  tissue.      These  morsels  have  been  compared  to  raw  mine* ;«1 
the  yellowish-red  fluid  containing  them  was  called  by  the  older  writi  i«j 
cttrnhinK     The  microscopical  examination  of  these  shreds  and  j>artiell 
quently  shows  only  a  mass  uf  decomposing  granular  nuttter  and  bacteria 
gleil  with  blood-corpuscles  and  perhaps  imlistinctly  filirillated  fibrin.     In  olfc 
specimens  the  fibrin  may  be  more  distinct.     The  examination  of  a  fiufl&cienl 
number  of  specimens  will  usually  bring  to  view  some  in  which  fragiuentit  of 
the  tubules  of  Lieberkiihn  can  be  recognized,  and  thus  is  demonstrateil  the 
origin  of  these  particles  from  necrosed  intestinal  mucous  membrane,     Tfaefi<e 
stools  emit  a  peculiarly  offensive,  cadaveric  odor.     Less  frequent  tluiii  the 
presence  of  these  small  shreds  is  the  discharge  of  large  fnigments  of  necro 
mucouf*  membrane.     These  may  be  several  inche.s  in  length.     The  stools  CO 
taining  them  are  dark  in  color,  have  a  putrid  odor,  and  are  called  gan^ 
The  tubular  pKeudo-nienibranous  casts  which  have   been   described  bj 
writers  are  composed  of  inspissated  mucus.     They  are  very  rarely  oba 
in  dysentery,  but  are  present  in  u  rare  form  of  enteritis  called  membmtxi 
enteritis,  mueo-colitis,  or  tubular  diarrhani.    Bacteria  are  present  in  dyi<ent««f 
stools  in  enormous  nutnber.     Fungus-spores  and  infusoria  are  alao  obs 
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rile     stools  may  consist  almost  wholly  of  blood  or  they  may  be  chiefly  pur- 

ilei:m^.     Little  transparent  clumps  resembling  granules  of  boiled  sago  or  frogs' 

5pit^«^ii  have  been  seen  in  dysenteric  stools.     According  to  many  writers,  they 

consist  of  masses  of  mucus  moulded  into  a  round  form  in  follicular  ulcers. 

A^coording  to  Virchow,  they  are  colored  blue  with  iodine,  and  are,  in  reality, 

^^<l.igested  granules  of  starch.     Woodward  also  considers  them  to  be  of  a 

*t^roliy  nature.     Dysenteric  stools  are  usually  alkaline  in  reaction,  and  are 

*^^A   to  contain  carbonate  of  ammonia. 

The  inflammation  of  the  rectum  occasions  a  sensation  as  if  this  portion  of 
^^e  \)owel  were  filled,  and  leads  to  the  frequent  desire  to  defecate,  with  as  much 
^tr»iDing  as  the  soreness  of  the  parts  will  allow.     This  disposition  to  strain 
^effectually  is  called  tenesnivs.     Sometimes  the  straining  efforts  produce  pro- 
wpsus  of  the  intestine.     The  evacuations  are  frequently  preceded  by  griping 
or  colic  pains  which  are  called  tormina.     The  tormina  and  tenesmus  arc  not 
proportionate  to  the  gravity  of  the  disease.     They  are  sometimes  wanting  in 
fatal  cases,  and  are  prominent  symptoms  in  some  mild  cases.     They  are,  how- 
ever, the  chief  sources  of  suffering.     Tenderness  on  pressure  is  in  some  cases 
more  or  less  marked  over  the  descending  colon  and  sometimes  over  the  whole 
tract  of  the  large  intestine.    It  is  rarely  great,  and  not  infrequently  is  wanting. 
Meteorism  or  tympanitic  distension  is  rarely  present.    The  abdomen  is  usually 
depressed.     Strangury  and  retention  of  urine  are  occasional  symptoms,  and 
in  the  female  leucorrhaea  may  be  produced.     Redness  and  excoriation  around 
the  anus  may  be  produced  by  the  irritation  of  the  dejections.      Perineal 
abscess  is  an  occasional  result  of  an  extension  of  the  inflammation.     Intus- 
susception, with  the  symptoms  of  ileus,  sometimes  occurs  in  children. 

The  pulse  in  the  majority  of  cases  is  but  little,  and  sometimes  not  at  all, 
accelerated.  The  body-heat  is  but  moderately  or  slightly  increased.  Excep- 
tionally, high  febrile  movement  exists.  The  thermometer  may  show  an 
increase  of  temperature  to  103°  or  104**.  Great  frequency  of  the  pulse- 
always  denotes  gravity  and  danger,  but  the  converse  does  not  hold  good.  In 
some  fatal  cases  the  pulse  is  never  much  accelerated.  The  tongue  may  be 
frosted  or  more  or  less  coated,  or  it  may  present  a  natural  appearance.  Dur- 
ing the  course  of  the  disease  the  appetite  is  sometimes  more  or  less  diminished 
or  is  lost.  Thirst  is  usually  present,  and  is  sometimes  urgent.  Vomiting 
occasionally  occurs,  and  may  be  prominent  as  a  symptom,  the  matter  vomited 
being  of  a  greenish  color.  The  intellect  is  unaffected,  as  a  rule,  delirium 
occurring  with  great  infrequency  in  cases  which  end  in  recovery,  but  occa- 
sionally, in  cases  which  prove  fatal,  being  present  toward  the  close  of  life. 
The  loss  of  strength  varies  greatly  in  different  cases  according  to  the  inten- 
sity and  extent  of  the  local  affection,  depending  also  on  the  condition  of  the 
patient  when  attacked. 

The  duration  of  the  disease  from  the  date  of  the  attack  to  convalescence 
varies  from  four  to  twenty-one  days.  These  figures  represent  the  minimum 
and  maximum  duration  in  thirty  recorded  cases. 

Pathological  Character. — Our  present  knowledge  of  the  pathology  of 
sporadic  dysentery  embraces  only  the  intestinal  affection,  the  local  and  gene- 
ral phenomena  which  make  up  the  clinical  history  being  symptomatic  of  this 
affection.  The  pathological  character  of  the  intestinal  affection  is  the  same 
in  the  sporadic  as  in  the  epidemic  form  of  the  disease. 

Writers  have  described  different  varieties  of  the  disease,  distinguished  as 
typhoid,  bilious,  intermittent  and  remittent,  febrile  and  non-febrile,  etc.  These 
terms  denote  either  variation^  in  the  phenomena  of  the  disease  or  the  coex- 
istence of  other  diseases.  Dysentery  may  occur  as  a  complication  of  con- 
tinued and  of  periodical  fever.     Rheumatism  and  dysentery  are  occasionally 
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t«80oiated-     These  combinations  are  important  in  their  pmrtical  r*  I  ii 

it  does  not  follow  that   the  disease  under  these  circumstances  Is  ^■  i  Ir 

difierent  from  its  ordinary  form.  Variatitiris  iu<  rcgank  febrile  tiin 
{supposed  disorder  of  the  liver,  etc.  do  not  aftect  the  speeiat  ehamrtiT  -.  ;-,^ 
disease.  Paralysis  affecting  certain  muscles,  especially  the  muscles  of  tW 
h>wer  limbs  (paraple^ia)^  haj?  been  observed  in  some  eases  Ui  either  ac^c^na- 
pany  or  follow  dy&oniery  <  and  different  theories  have  been  pmposcd  tocxplaia 
a  supposed  pathological  connertion  between  the  paralytic  and  the  dy^toUni 
affection.  The  truth  is*  the  affeetion»  are  so  rarely  connected  that  their  a.s^/- 
ciatioQ  is  probably  a  mere  eoincidenoe, 

Causati«)X. — No  age  is  exempt  from  liability  to  this  disease,  but   ! 
mttjority  of  cases  the  patients  are  adulU^  and  less  than   thirty-five  y 
a^e.      A  larjrer  number  of  male»  than  females  are  attacked,   but  tl 
pondcrance  is  not  sufficient  to  show  that  a  marked   predispoeiitiun   rel'i 
sex.     The  causation  has  a  very  obvious  relation  to  climate.     The  dijfieajft;  is 
much  more  frequent,  in  the  sponidic  as  well  as  in  the  epidemic  form,  in  tn»j:»- 
ical  than  in  cold  and  temperate  elimatcs.     The  ca«satit»n  has  alj*o  a  sirilan;* 
relation  to  season.     Of  44  csises  which  I  reeorded,  all  save  1  case  or  -  -  ' 
in  July,  August,  September,  and   October.     The  constitution   and  pr 
health  were  good  in  one-half  of  the  eases  which  I  have  analyzed,  and  .n  :ii.' 
remaining  half  there  was  no  unifonnity  in  charact^jr  as  regards  the  anteiv. 
dent  affections  or  disordered  health. 

Writers  have  been  accustomed  to  state  that  the  disease  maj  lie  ]irodii«od 
by  variiius  obvious  causes,  such  as  atmospherical  changes,  cxce-Mi  in  eiatlog 
and  drinking,  indulgence  in  acid,  unripe  fruits,  crude  vegetables,  i^lc, ;  bill 
in  the  maji»nty  of  cases  its  origin  cannot  be  traced  to  these  causes  or  to  auj 
obvious  cause.  This  renders  it  probable  that  a  special  cause  ii*  Involved  in 
sporadic  as  well  as  in  epidemic  dysentery.  The  limitation  of  the  occurreace 
of  the  disease  to  the  summer  and  autumnal  season,  and  its  more  frc<iu<*Bl 
oconrrence  in  tropical  climates,  point  to  this  conclusion  and  to  the  ag«>ncy  of 
a  high  temperature  in  the  evolution  of  the  special  cjiust*.  Perisons  who  art 
in  good  health  and  vigorous  are  as  likely  to  be  affected  as  thos<;  who  art 
feeble.  Various  circumstances  standing  in  a  causative  relatitm  f^  the  dis- 
ease in  an  ejudemic  form  may  also  be  involved  in  its  production  when  it  i* 
sporadic.      These   causative   circumstances  will    be    noticed  in    t  ^f 

epidemic  dysentery.     [Numerous   attempts  have  been    made  to  a 

causative  relation  between  certain  organisms  found  in  the  large  ii  id 

dysentery,  but   with  une  exception   they   have   thus  far  been    uu  »L 

In  iKo**,  Lambl  of  Prague  observed  an  association  between  au  ama'btc 
organism  and  dysenteric  iutiammation.  This  observation  was  confirtuod  io 
1875  by  Liiseh  of  8t.  Peter^iburg,  who  gave  the  organism  the  name  of 
amiJt'fjii  cud.  The  most  extensive  investigations  of  the  subject  of  "  ami»bic 
dysentery  *'  have  bt^cn  made  by  KartuHs  of  Alexandria,  Egypt,  whu  found 
the  ammbac  in  more  than  five  hundred  cases  of  tropical  dyseut4?ry,  and  nevur 
in  any  other  form  of  diarrhcea.  On  the  other  hand»  Lewis  and  Cuuninghaju 
have  found  amoebiform  organisms  in  the  discharges  of  cholera,  in  thu^tf  uf 
diarrha^a,  and  even  in  the  healthy  iniestine.  Osier  was  the  firwt  in  America 
to  detect  the  aimeba  eoli  in  the  evacuations  of  a  dysenteric  patient  and  in 
the  pus  of  an  fie  pa  tic  abscesa  with  which  the  case  was  cumplicaleii.  Xumer* 
outt  cases  of  *'amadjie  dysentery  '  have  been  since  reported  by  Cuuneilman 
and  Lafleur.  Stengel,^    Dock,  Musser.  and  uthers. 

The   weight  of  present  opinion   is  undoubtedly  in  favor  of  the  vteir  tliAl 

'Stengel*?  oWrvations  wei"©  made  in  causes  tu  the  writer's  wardf?  at  Uic  rhila4id(4ili 
lIoBpilal  b  ihe  nutuuin  of  iSiMK 
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there  is  a  distinct  form  of  dysentery  dependent  upon  the  presence  of  the 
amoeha  coli. 

Councilman  thinks  it  possible  that  the  bacillus  coli  communis  may  be 
concerned  in  the  production  of  so-called  secondary  dysentery — i.  e.  dysentery 
occurring  in  late  stages  of  exhausting  chronic  diseases.' — H.J 

DiAQNOSis. — The  diagnosis  of  dysentery  involves  no  difficulty.  The  cha- 
racteristic evacuations  are  pathognomonic.  It  is  to  be  discriminated  from 
cases  of  bloody  evacuations  and  irritation  of  the  rectum  incident  to  hem- 
orrhoids, intestinal  hemorrhage  or  melsena,  and  the  discharge  of  pus  from  an 
abscess  opening  into  the  intestine.  The  points  of  contrast  with  dysentery 
which  these  cases  offer  are  sufficiently  apparent.  [A  search  should  be  made 
in  all  cases  for  the  amoeba  coli. — H.] 

Prognosis. — Sporadic  dysentery  in  temperate  climates  tends  to  recovery. 
It  is  a  distressing  disease,  but  is  attended  with  little  danger  to  life.  A 
fatal  result  is  due  either  to  an  unusual  intensity  and  extent  of  the  local  affec- 
tion, to  an  inability  of  the  system  to  resist  the  disease  from  feebleness  of  con- 
stitution, or  to  some  coexisting  affection.  The  prognosis  in  tropical  climates 
is  less  favorable.  The  recovery  from  the  disease  in  temperate  climates  is 
almost  always  complete ;  that  is,  it  rarely  eventuates  in  chronic  dysentery ; 
Dor  does  it  predispose  to  any  other  disease.  In  tropical  climates  abscess  of 
the  liver  is  not  an  infrequent  sequel.  This  very  rarely  follows  in  temperate 
climates.  So  far  as  my  experience  goes,  immediate  relapses  are  not  likely  to 
take  place,  and  the  occurrence  of  the  disease  diminishes  the  liability  to  its 
occurrence  at  a  subsequent  period.  With  reference  to  the  latter  point,  my 
analysis  of  cases,  although  the  number  was  not  large,  developed  an  interest- 
ing result.  Of  the  cases  recorded  during  fourteen  years,  in  not  a  single 
instance  was  the  disease  known  to  recur;  and  in  16  of  these  cases  the 
patients  were  under  observation  after  recovery  during  periods  varying  from 
one  year  to  thirteen  years.  This  result  was  the  more  striking  from  the  fact 
that  the  patients  for  several  years  were  within  the  sphere  of  an  epidemic 
influence  which  in  some  instances  affected  other  members  of  the  same  fam- 
ilies. 

Treatment. — Sporadic  dysentery  is  a  self-limited  disease,  and  in  the  great 
majority  of  cases  would  end  in  recovery  without  medicinal  treatment.  In 
order  to  study  its  natural  history  I  allowed  the  disease  in  10  cases  to  pass 
through  its  course  without  any  therapeutical  interference.  These  were  spo- 
radic cases  of  average  severity.  They  ended  in  recovery  after  an  average 
duration  of  from  eight  to  nine  days.  An  analysis  of  49  cases  previously 
recorded,  in  which  different  methods  of  treatment  were  employed,  gave  about 
the  same  duration  in  the  cases  ending  in  recovery.*  These  observations  are 
sufficient  to  establish  the  self-limitation  of  sporadic  dysentery  and  its  intrinsic 
tendency  to  recovery — facts  which,  so  far  as  I  know,  had  not  been  before 
demonstrated  by  withholding  all  medication  in  a  series  of  cases ;  but  there 
is  reason  to  believe  that  the  disease  is  sometimes  arrested,  that  its  duration 
may  be  frequently  abridged,  and  that  the  distressing  symptoms  may  be 
greatly  relieved  by  judicious  therapeutical  measures. 

It  is  desirable  that  as  early  as  possible  the  fecal  contents  of  the  lar«:e 
intestine  should  be  effectually  removed,  in  order  to  prevent  their  continued 
passage  over  the  inflamed  surface,  and  to  secure  so  far  as  may  be  that  import- 

*  Trans.  AtmoeicUion  of  American  PhtfsieianSy  vol.  vii.  p.  122. 

*  Vi^  "A  Contribution  toward  the  Natural  History  of  Acute  Dysentery,"  in  the  Am. 
Jonm.  of  Med,  Sciences,  July,  ISTo,  and  a  clinical  report  l)ased  on  analyiyes  of  49  cases,  in 
the  Bnjido  Med.  Journ.,  July,  Aug.,  Sept.,  and  Oct.,  1853. 
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ant  end  in  ilie  treatment  of  all  inflammations — namely,  rest  of  the  inflamed 
part.  It  would  seem  that  nature  endeavors  to  relieve  the  bowels  of  their 
contents  by  the  diarrhoea  which  precedes  the  dysenteric  evacuations.  The 
first  point  in  entering  on  the  treatment  is  to  ascertain  if  the  bowels  hive 
been  spontaneously  relieved.  With  reference  to  this  point  the  size  and 
character  of  the  stools  are  to  be  ascertained  and  the  abdomen  examined  bv 
palpation.  In  general,  it  is  advisable  to  render  the  effort  of  nature  more 
complete  by  giving  an  eflfective  purgative.  Castor  oil  has  been  in  mucb 
repute  as  an  appropriate  remedy,  but,  aside  from  the  objection  on  the  score 
of  the  disgust  which  many  persons  have  for  this  remedy,  the  saline  cathtr- 
tics  are  to  be  preferred.  The  sulphate  of  magnesia  or  soda,  the  Rochelle 
salts,  or  the  citrate  of  magnesia  may  be  employed.  The  saline  selected 
should  be  given  in  sufficient  doses  to  promptly  produce  abundant  dejectioiw. 
and  it  is  then  to  be  discontinued.  It  will  sometimes  happen  that  after  free 
purgation  the  dysenteric  evacuations  do  not  return  and  recovery  at  once 
ensues.  This  abortive  effect  takes  place  only  in  some  cases  in  which  tbe 
inflammation  is  not  intense  and  is  limited  in  its  extent.  Notable  diminution 
of  the  frequency  of  the  dysenteric  evacuations  and  relief  of  the  tormina  tnd 
the  tenesmus  not  infrequently  follow  the  operation  of  the  saline  purgative. 
This  treatment  may  be  pursued  except  in  cases  in  which  it  is  contraindicated 
by  great  feebleness  of  the  patient.  In  these  cases  castor  oil  is  the  purgative 
to  be  preferred. 

Another  method  of  effecting  the  removal  of  the  contents  of  the  large  intes- 
tine deserves  mention — namely,  the  employment  of  large  injections.  More 
than  a  century  ago  O'Beirne  demonstrated  that  a  flexible  tube  can  be  passed 
into  the  sigmoid  flexure,  and  in  this  way  a  large  quantity  of  liquid  injected 
into  the  colon.  He  advocated  the  employment  of  this  method  in  dysentery 
and  other  affections.  Under  the  name  irrigation  (Darmeingiessungen)  this 
method  has  been  recently  revived,  and  it  is  recommended  on  the  basis  of  clin- 
ical experience  especially  by  two  (Jerman  writers," Hegar  and  Mosler.'  By 
means  of  a  tube  carried  into  the  sigmoid  flexure  several  quarts  of  liquid  may 
be  injected.  By  the  writers  just  named  the  injection  is  made  through  a  funnel 
elevated  sufficiently  for  the  re(juisite  force  from  gravitation.  The  object  is 
to  remove  fecal  accumulations  and  all  irritating  matters.  By  this  method 
also  medicated  liquids  may  be  brought  into  contact  with  the  inflamed  surface. 
The  method  claims  trial  sufficient  to  determine  whether  it  can  advantage- 
ously take  the  place  of  saline  or  other  cathartics  in  the  treatment  of  dysen- 
tery, and  also  to  what  extent  the  topical  application  of  medicated  liquids  may 
be  employed  with  advantage.  The  injections  may  be  repeated  two  or  three 
times  daily.  They  are  made  more  effectual  if  the  patient  be  placed  in  the 
knoe-and-elbow  or  the  knoe-and-shoulder  posture,  but  if  the  patient  be  feeble 
the  decubitus  may  he  on  the  hack  or  side.  Davidson's  syringe  will  probably 
answer  as  well  as,  if  not  better  than,  the  elevated  funnel.  In  order  to  intro- 
duce as  much  water  as  is  practicable  and  desirable,  it  should  be  introduced 
slowly,  intermitting  the  injection   for  a  few  moments  from  time  to  time. 

[The  medicated  solutions  enij)loyed  with  the  best  results  in  the  treatment 
of  dysentery  are  those  containing  corrosive  sublimate  (1  :  5000),  nitrate  of 
silver  (1  or  2  grains  to  the  ounce),  boracic  acid,  and  quinine.  The  last, 
in  the  strength  of  1  :  .")(>( Ml  and  1  :  27}{){).  is  believed  by  Councilman  and 
Lafleur  to  be  particularly  eflicaci(Kjs  in  the  treatment  of  amoebic  dysentery, 
this  opinion  being  \nisvd  \\\um  the  fact,  first  observed  by  Lbsch,  that  the 
amu?ba3  are  killed  outside  of  the  })ody  by  a  quinine  solution  of  the  strength 
of  1  :  r)()(M).  From  a  pint  to  a  <|uart  of  the  quinine  solution  may  be  injected 
thrice  daily. — II.] 

^  JJeut.ichtuf  Archivj'ur  kliu.  Mtil,  LsT."),  IJd.  lo,  p,  233. 
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After  purgation,  opium  in  some  form  is  the  remedy  most  to  be  relied  upon. 
A  fall  dose  of  opium  administered  by  enema  or  as  a  suppository  will  some- 
times succeed  in  arresting  the  disease.  It  often  mitigates  the  severity  of  the 
disease  and  affords  marked  relief.  Administered  by  the  rectum,  however,  it 
is  Dot  always  retained,  and  then  reliance  must  be  had  upon  its  administration 
per  OS  or  hypodermically.  It  may  be  given  in  full  doses  repeated  every 
four,  six,  or  eight  hours,  or  in  smaller  doses  repeated  at  shorter  intervals. 
As  regards  the  form  of  opium  selected,  I  believe  this  is  chiefly  important  in 
respect  to  the  preference  or  peculiarity  of  the  patient.  I  have  seen  the  opium 
in  gum  or  powder,  the  various  liquid  preparations,  and  the  salts  of  morphia 
equally  effectual.  The  form  found  to  be  preferable  is  to  be  continued  during 
the  progress  of  the  disease,  the  doses  being  regulated  by  the  frequency  of 
the  evacuations  and  the  suffering.  Experience  in  each  case  is  to  be  the  guide 
as  to  the  mode  of  administration.  Generally,  the  administration  by  the  mouth 
and  rectum  alternately  is  advisable.  The  opiate  remedies  are  to  be  gradu- 
ally diminished  as  the  dysenteric  evacuations  become  less  frequent  and  the 
suffering  from  tormina  and  tenesmus  is  less.  After  two  or  three  days,  if  the 
disease  continue,  the  saHne  purgative  may  be  repeated,  if  not  contraindicated 
by  the  feebleness  of  the  patient,  and  afterward  the  use  of  opium  resumed. 

In  this  plan  of  treatment  the  reliance  is  upon  free  purgation  and  opium. 
The  chief  reliance,  I  believe,  should  be  upon  these  measures,  but  other  meas- 
ures may  be  conjoined.  The  subnitrate  or  the  subcarbonate  of  bismuth  in 
scruple  or  half-drachm  doses,  the  acetate  of  lead,  the  sulphate  of  copper,  gal- 
lic acid,  and  the  various  vegetable  astringents,  such  as  rhata^nia,  kino,  catechu, 
hsematoxylon,  etc.,  are  useful  as  adjuvants.  These  are  to  be  relied  upon,  to 
the  exclusion  of  opium,  in  those  cases  only  in  which,  from  a  constitutional 
peculiarity,  the  latt-er  produces  unpleasant  effects  sufficient  to  preclude  its 
employment.  It  is  undoubtedly  true  that  some  persons  are  affected  so 
unpleasantly  by  opium  that  its  use  is,  if  possible,  to  be  avoided ;  but  it  is 
often  the  case  that  it  is  well  borne  in  this  and  some  other  diseases,  although 
it  may  not  be  in  trivial  affections.  Certain  preparations  of  opium  may  be 
well  borne,  although  others  occasion  unpleasant  effects.  An  aqueous  solu- 
tion or  extract  is  frequently  taken  without  difficulty  by  those  who  cannot 
comfortably  take  other  preparations.  Codeia  sometimes  answers  well  as  a 
substitute  for  the  preparations  of  opium  and  morphia. 

Dr.  Q.  C.  Smith  of  Texas  recommends  belladonna  as  an  adjunct  to  opium, 
snd  as  a  substitute  when  the  latter  remedy  is  not  well  borne.  His  recom- 
mendation is  based  on  a  large  personal  experience  and  on  the  testimony  of 
physicians  in  his  neighborhood.  He  has  found  belladonna  especially  useful  in 
cases  occurring  in  childhood,  in  view  of  the  fact  that  opium  must  be  given 
to  children  with  more  caution  than  to  adults. 

Ipecacuanha  has  been  considered  a  valuable  remedy  in  dysentery.  Some 
have  attributed  to  it  a  special  curative  influence,  and  have  advocated  its 
employment  in  as  large  doses  as  can  be  borne.  Maclean  states  that  the 
system  of  treating  acute  dysentery  generally  followed  in  India  is  as  follows : 
Thirty  drops  of  the  tincture  of  opium  may  be  at  first  given,  but  this  may 
be  sometimes  omitted  and  the  ipecacuanha  given  at  once.  If  the  opiate  be 
given,  in  half  an  hour  it  is  to  be  followed  by  from  25  to  30  grs.  of  ipecac- 
lunha.  The  latter  remedy  should  be  given  in  as  small  a  quantity  of  fluid  as 
possible,  and  a  little  syrup  of  orange-peel  covers  the  taste  of  the  medicine. 
The  patient  after  this  dose  .«<hould  keep  perfectly  quiet  and  abstiiiii  from  fluid 
for  at  least  three  hours.  With  these  precautions  nausea  and  vomiting  are 
rarelv  troublesome.  After  eight  or  ten  hours  the  ipecacuanha  may  be 
repeated  in  a  reduced  dose,  observing  the  same  precautions.^  If  re(|uired. 
*  Vide  article  on  dysentery  in  ^4  System  of  MfdicinCj  edited  by  Reynolds. 
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the  treatment  is  to  be  continued  for  several  days,  the  remedy  beiii^  ^i»ru  w, 
diminished  doses,  with   inlervab  siLffieient  to  allow  mild   Dourt^hment  to  W 
tnken.      He  eites  statistics  f;hnwin^  the  mrirtality  in   India  under  the  u> 
ipecacuanha  to  he  28,i>7  in  li**in,  whereas  under  the  old  systcnj  the  iDorr 
was  i^8-2  in  1000,     It  is  to  he  hnrne  in  miudj  however,  that  the  old  h\-'' 
of  treatment  inrluded  hlondletting  and  the  free  n^  of  mercury,       I   ' 
resorted   to   this  plan  of  treatment   in  a  considerable  number  of  ca»ei  U 
Bellevue  Hospital,  but  without  very  satisfactory  results.     In  a  small  f^n** 
portion  of  cases  the  disease  was  either  arrested  or  was  favorably  ii)odi5e«l 
by  it,  but  in  the  majority  of  cases  it  had  no  apparent  influence  on  the  di«* 
ease. 

Mercury  has  been  heretofore  much  relied  upon  in  the  treatment  of  tlii^ 
disease,  given  either  in  large  doses*  united  with  opium  in  order  to  pre\ 
cathartic  effect,  or  in  small  doses  repeai4?d  at  short  intervals,     The  re* 
in  cases  treated  with  mercury  is  of  course  no  proof  of  its  value,  ina>! 
as  sporadic  dysentery  tends  intrinsicallv  to  recovery.     The  dumtion  oi  tn^ 
disease,  the  relief  of  the  symptoms,  the  rapidity  of  convalescence,  and  the 
subsequent  condition  of  health  are  the  points  ni  be  considered  in  cstim 
the  influence  of  remedies  in  this  disease.     With  reference  to  these  p« 
fair  estimate  of  the  effects  of  mercury  has  led  to  its  rejection  by  mo&t  [ith^- 
titioners  in  this  country  as  a  remedy  for  dysentery. 

Durint:  the  early  part  of  the  disease  the  diet  should  be  restricted  tw  a 
small  quantity  of  the  blandest  articles  of  food.  It  is  an  object  throu;;hout 
the  disease  to  keep  the  patient  on  a  diet  which  will  leave  but  little  residuary 
matter  to  pass  into  the  large  intestine;  in  other  words,  a  diet  as  purely  nutii- 
tious  as  possible.  After  the  first  faw  days,  however,  it  is  important  to  pro* 
vide  for  proper  support  of  tlie  system  by  nutritive  supplies,  and  for  thi-  t"'^- 
pose  milk  and  animal  broths  are  best  suited.  If  the  symptoms  denote  ( 
of  the  vital  powers,  alcoholics  are  to  be  given,  as  in  all  diseases  which  dr-n 
life  by  asthenia.  Tonic  remedies  may  be  given  with  advantage  durin^ir  i^  i 
valcscence. 

Patients  should  be  instructed  to  refrain  as  much  as  posaible  from  repeat^ 
actjs  of  defecation  and  struining  effarts.  Cold  applications  to  the  anus  - 
times  relieve  the  tenesmus.  A  piece  of  ice  may  be  wrapped  in  clotK 
applied  frequently  in  this  situation.  Enemas  of  cold  water  are  often  gr*itti- 
ful.  Helicf  in  some  cases  is  afforded  by  injecting  astringent  lieiuids.  The 
nitrate  of  silver,  a  solution  of  tannin,  acetate  of  lead,  or  the  sulpnate  of  fine 
may  be  thus  used. 

Fomentations  and  mild  revulsive  applications  over  the  abdomen  are  use- 
ful as  palliatives  in  proportion  to  the  amount  of  tormina  and  nK«lknnnU 
tenderness. 

Epidemic  Dysentery. 

Epidemic  dysentery  is  essentially  the  same  disease  as  sporadic  djaentdty. 
(^ertain  events  occur  much  ofiener  in  the  former  than  iu  the  latter,  yet  there 
is  nothing  pertaining  to  the  epidemic  which  is  not  occasionally  seen  in  the 
sporadic  form  of  tht-  disL*ase.  Kpidemic  dysentery  is  often  very  fatal,  yet  in 
the  epidemics  attended  witli  tht?  largest  fatality  cases  occur  which  are  as  mild 
ftS  the  mildest  sporadic  cases,  and  on  the  other  hand  occasionally  in  sp  ^ 
oaaes  life  is  quickly  destroyed.  Like  otlu^r  dis*-'ases  which  jirevail  epi<lt ; 
ally,  this  differs  greatly  at  different  times  and  places  as  regards  gravity,  and 
at  certain  times  and  places  it  presents  fcatureii  whieh  it  does  not  present  at 
other  times  and  places.  The  differences  between  the  epidemics  of  thi^  dis* 
are  o»   1  m*-  ivTtf  n   h>  t»c  explained  by  the  coexistence  of  other  diseases, 
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and  by  the  conjoint  operation  of  morbific  causes  not  standing  in  a  special 
relation  to  the  production  of  this  affection.  In  treating  of  epidemic  dysen- 
tery the  main  object  will  be  to  point  out  the  circumstances  in  which  it  is 
likely  to  differ  from  sporadic  dysentery. 

With  respect  to  the  anatomical  characters,  they  are  essentially  the  same 
as  in  cases  of  sporadic  dysentery.  In  fatal  cases  of  either  form  the  varied 
appearances  which  have  been  stated  may  be  found.  Extensive  and  disor- 
ganizing changes  oocur  oflener  in  epidemic  dysentery.  As  a  rule,  in  the 
latter  the  inflammation  extends  over  a  larger  portion  of  the  large  intestine, 
and  it  sometimes  extends  into  the  ileum.  Ulcerations  and  diphtheritic  exu- 
dation are  much  more  likely  to  occur  in  epidemic  dysentery.  Perforation  of 
the  intestine  is  sometimes  a  result  of  ulceration,  giving  rise  to  peritonitis. 
Perforation  of  the  caecum  may  take  place  in  this  disease,  leading  to  abscess 
in  the  areolar  tissue  beneath  the  peritoneum  or  fecal  abscess.  Perforation 
of  the  rectum  and  fecal  abscess  in  that  situation  have  been  known  to  occur. 

The  CLINICAL  HISTORY  of  epidemic  differs  from  that  of  sporadic  dysentery 
according  to  differences  as  regards  the  extent  and  severity  of  the  local  affec- 
tion, and  also  according  to  various  morbid  conditions  due  to  the  action  of 
accessory  causes,  the  latter  co-operating  oftener  in  epidemic  than  in  sporadic 
cases.  Severe  cases  of  epidemic  dysentery  are  characterized  by  the  occur- 
rence of  sero-sanguinolent  dejections,  the  htura  camium  of  the  older  writers, 
containing  usually  pseudo-membranous  and  necrotic  particles  in  more  or  less 
abundance,  and  holding  in  solution  a  large  quantity  of  albumen.  Hence 
epidemics  of  dysentery  are  popularly  known  as  Woody  flux.  Dejections  of 
this  character  always  denote  gravity  of  disease.  Tormina  and  tenesmus  may 
be  less  prominent  as  symptoms  in  severe  cases  of  epidemic  than  in  most  cases 
of  sporadic  dysentery.  In  some  fatal  cases  these  symptoms  are  entirely 
wanting.  Tenderness  over  the  tract  of  the  colon  may  or  may  not  be  marked. 
The  local  symptoms  in  some  cases  of  epidemic  dysentery  are  comparatively 
slight,  and  in  general,  so  far  as  my  observation  goes,  patients  suffer  far  less 
in  fatal  cases  than  in  sporadic  cases  wholly  devoid  of  danger.  Nausea  and 
vomiting  occur  oftener  in  the  epidemic  than  in  the  sporadic  disease.  In  epi- 
demic dysentery  albumen  and  casts  in  the  urine  are  occasionally  observed. 

The  differences,  as  regards  the  general  symptoms,  in  different  epidemics  and 
in  different  cases  are  marked.  Severe  cases  are  characterized  by  prostration, 
feebleness  of  the  circulation,  coldness  of  the  surface — in  short,  by  symptoms 
denoting  adynamia.  The  pulse  may  become  frequent,  small,  soft,  and  vibra- 
tory but  cOtnpressible,  or  it  may  be  small,  weak,  and  thready,  with  but  little, 
and  sometimes  not  any,  increase  of  frequency.  These  characters  of  the  pulse, 
denoting  feebleness  of  the  action  of  the  heart  together  with  other  adynamic 
symptoms,  are  developed  in  some  cases  early  in  the  disease,  without  having 
been  preceded  by  active  febrile  movement;  but  in  other  cases  the  pulse  for  a 
time  is  full  and  strong,  the  skin  hot,  the  adynamia  succeeding  these  symptoms 
of  high  fever.  In.  fatal  cases  a  condition  analogous  to  the  stage  of  collapse 
in  epidemic  cholera  may  precede,  for  a  variable  period,  the  termination  of  the 
disease.  In  this  condition  the  pulse  is  scarcely  appreciable  or  it  is  extinct ; 
the  surface  is  cold,  and  either  dry  or  bathed  in  perspiration ;  the  teeth  are 
sometimes  covered  with  sordes ;  the  quantity  of  urine  is  greatly  diminished ; 
cramps  of  the  muscles  of  the  low-er  extremities  sometimes  occur;  and  this 
collapsed  condition  may  exist  for  one,  two.  or  three  days  before  deatli.  The 
mode  of  dying  is  by  slow  asthenia. 

Tlie  intellect  generally  either  remains  intact  or  slight  mental  aberration 
occurs  only  in  the  latter  part  of  life ;  but  some  cases  are  characterized  by 
delirium.  The  patient  talks  incoherently  under  the  influence  of  transient 
delusions ;  he  may  attempt  to  get  out  of  bed,  and  requires  to  be  restrained. 
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In  a  ca.ne  wliich  cnuie  under  my  observaiion  the  ddiriuiu  was*  of  a  i-M-t  r  i- 
mirthful  t'haractor,  the  patient  itiugin^  HtiateheB  of  humorous  .s*>n^'^.  -.LuiurLj^' 
ami  Jit  tempt  in  jir  t<»  get  out  of  bed,  after  the  f*tils«*  had  lR*eonie  exlin*  i  i^,  1  ►!: 
surface  nf  the  body  was  culd  like  that  of  a  eadaver.  In  thii^  vmn^  iL*  n^im- 
fetilatinns  of  delirium  were  »o  painfully  ineon^ruouw  that  the  patient  wa^  lu(it 
under  the  influence  of  chloroform  for  several  bourns  before  bis  death. 

The  delirium  and  other  8ynjptomj4  in  »ome  ca-ses  are  nnalogous   to  thmt 
belonging  to  typhus  and  ty[*hoid  fever.    The  typhoid  state  may  exist  in  cstcn 
of  this  disease  us  in  various  other  affections.     Bnt  it  is  to  hv  bortie  in  mituJ 
that  dysentery  sonjetimes  occnri?  a^  a  loc4il  cc»inplirati<in  of  tvpbua  and  tyrhnU 
fever.     Certain  e[ndemiet*  of  these  fevers  are  eharacterixcd  byt.be  occin 
of  this  complication.     The  distinction  between  dysentery  with  typhoid  - 
tomSf  or  typhoid  dysentery ♦  and  typhua  or  typhoid  fever  with  a   dvN^ 
affection  developed  secondarily,  isi  the  same  a.s  between  typhoid   pni^nii 
and  typhus  or  typhoid  fever  complicated  with  pneumonitis.     The  ^yini 
of  scorbutus  are  associated  with  those  of  dygent^ry  when.  ai»  i*  sonietLnii-j 
the  ca^c,  the  latter  prevails  among^  persons  who  are  s^uffering  from  bcorbutit 
deterioration  of  the  blood,     ^o  in  districts  whore  juriodieal   fevers  prevail, 
epidemics  of  dysentery  may  be  ebaracterissed  by  periodieity  as  regards  febrilt 
movement,  etc,  due  to  the  union  of  dys^entery  with  ii»ternHtteut  or  remittent 
fever  or  the  conjoined  operation  of  the  special  cnusi'  producing  tht*  latter. 

The  duration  of  the  disease  in  eases  of  epidemic  dysentery  is  vi»rT  van* 
able.  In  malignant  epidemics  the  disease  sometimes  runs  very  rapidly  ti>  a 
fatal  issue,  the  collapsed  condition  occurriirg  perhaps  in  the  course  uf  a  few 
hours.  On  the  other  hand,  cases  may  be  protracted  t(»  the  third  and  funrik 
week  before  either  convalescence  cjr  death  takes  place.  As  already  nU^tei^ 
epidctuics  differ  widely  as  reganJs  the  (severity  of  the  disease.  In  st>mc  c|il- 
demies  the  majority  of  cases  are  mild  and  the  rate  of  mortality  is  very  siDall, 
while  in  other  epidemics  the  proportion  of  deaths  is  very  larg<?.  The  lalier  art 
justly  distinguished  as  malignant.  There  are  few  epidcDjics  moi^  to  be 
dreaded  than  those  of  malignant  dysentery.  They  occur  much  ofifucr  in 
tropical  than  in  temperHte  climafe.^i,  but  there  is  no  part  of  the  w^rld  rxntipt 
from  their  occasional  occurrence,     Epidemic  dysentery  is  one  >■  ^ 

of  camps  in  time  iif  war,  especially  if  to  causes  operating  |  n 

armies  tropical  influences  be  added.  It  prevailed  to  a  very  great  extent  m 
the  late  civil  war  in  this  country  among  the  national  and  the  ietsurgt^ist 
forces,  especially  in  the  Soutliern  States,  and  it  was  uften  aaaociated  with 
phenomena  referable  to  malaria.* 

Kpidctnie  dysentery  is  an  infectious  disease.  The  special  cai^seis  the  s«iaip 
in  epidemic  and  in  sporadic  dysentery.  Keasoutng  analogically,  this  spi»cid 
cause  is  a  specific  micro-organism.  The  various  agencies  which  appejir  to 
give  rise  to  the  disea.sc,  such  as  exposure  to  atmospheric  vicissitudes,  fatig 
and  hardships  incidi»nt  to  army  life,  insufficiency  of  diet,  overcrowding,  tn 
ria,  ete.^  probably  act  as  co-operating  causes,  rendering  the  sy.stem  more  j«up- 
eeptible  to  the  dysenteric  poison  and  giving  rise  to  other  morbid  phenom- 
t?na  than  those  which  the  special  cause  would  alone  produce.  Epidrmicji 
would  perhaps  not  often  occur  were  it  not  for  the  operation  of  ncces*»>rT 
causes;  hence  the  rationale  uf  their  occurrence  in  eamps»  in  prisons,  and  in 
situation.^  where  numbers  are  exposed  to  hygienic  influences  conducive  to  th© 
<levclopment  of  any  disease.  With  respect  to  the  source  of  the  special  cause 
of  d^'seniery  or  the  conditions  under  which  it  is  generated  and  difTnvrii 
have  at  present  no  po.«<itive  knowledge.  The  contagiousness  of  epi' 
cntery  has  been  a  mucb«mootcd  cjuestinn.     Without  entering  into  .... 

*  Vide  Woodward,  second  medical  volume  of  Med,  and  Sur^.  Hutary  ^  iA#  War  # 

Mr  PubeUion,  Washington,  1879. 
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cussion  of  this  question  I  shall  content  myself  with  saying  that  the  evidence 
of  communicability  rests  mainly  on  the  successive  occurrence  of  a  greater 
or  less  numbeF  of  cases  among  members  of  one  household,  or  in  persons 
vho  from  proximity  of  residence  are  brought  into  contact  with  each  other ; 
and  the  diftusion  of  the  disease  under  these  circumstances  may  perhaps  be 
ffati:(factorily  accounted  for  by  the  fact  that  the  persons  attacked  are  alike 
exposed  to  the  special  cause  together  with  the  same  co-operating  causes.  It 
is,  however,  proper  to  state  that  some  distinguished  authors  suppose  that  the 
iotestinal  excreta  contain  a  virus  by  means  of  which  the  disease  may  be  com- 
muoicated.  That  the  virus  is  a  contaijium  vivnm  has  not  as  yet  been  proved 
by  the  discovery  of  a  special  micro-organism  and  the  production  of  the  dis- 
ease by  inoculation.  Whether  the  disease  be  communicable  or  not,  there  are 
instances  which  seem  to  afford  evidence  that  the  special  cause  may  be  trans- 
ported by  means  of  clothing,  etc. 

The  opinions  of  different  writers  and  practitioners  concerning  the  treat- 
ment of  dysentery,  especially  as  an  epidemic,  show  great  diversity,  and  there 
is  abundant  testimony  of  the  success  of  measures  quite  opposite  in  charac- 
ter.   The  fact  just  stated  shows  either  that  the  recoveries  were  due  mainly 
to   an  intrinsic  tendency  of  the  disease,  or  that  the  disease  is  presented  at 
I       different  times  and  places  under  different  pathological  phases,  and  the  meas- 
ures of  treatment  require  U)  be  correspondingly  varied.     Both  explanations 
are  doubtless  measurably  applicable.     Sporadic  dysentery  as  a  rule,  and  epi- 
demic dysentery  in  a  certain  proportion  of  cases,  tend  intrinsically  to  recov- 
ery.   Recovery  under  these  circumstances  takes  place,  whatever  be  the  treat- 
nitsnt.  provided  it  be  not  destructive.     On  the  other  hand,  in  a  certain  pro- 
poitioQ  of  cases  of  epidemic  dysentery  the  disease  must,  of  necessity,  end 
Ijfttally.     The  extent  of  mucous  surface  affected,  the  loss  of  fluids  by  henior- 
rliage  and  transudation,  and  the  destructive  lesions  which  take  place  preclude 
Te-covery  under  any  treatment ;  but  it  is  also  true  that  the  different  features 
^vrliich  the  disease  assumes  in  different  epidemics,  and  the  various  morbid 
oonditions  with  which  it  may  be  associated,  must  more   or  less  influence 
Ckerapeutical  measures. 

Purgatives,  especially  of  the  saline  class,  may  be  as  appropriat<i  in  epi- 

^«mic  as  in  sporadic  dysentery;  but  they  should  be  given  cautiously  or  omit- 

X,e4  if  sero-sanguinolent  dejections  occur  or  if  the  symptoms  denote  much 

tendency  to  adynamia.     Theoretically,  it  would  seem  that  the  removal  of 

t-lic  fecal  contents  of  the  intestine  would  be  more  safely  effected  by  large 

injections  (irrigation)  than  by  saline  purgatives.       It  is  very  desirable  to 

ftirest  or  moderate  the  dejections  just  named,  for  these  doubtless  conduce  to 

the  condition  of  collapse  into  which  patients  are  liable  to  fall.     For  this  pur- 

pow  opium  is  to  be  given  in  as  large  doses  as  are  required  or  as  are  well 

I         Vone,  in  conjunction  with  astringent  remedies,  such  as  gallic  acid,  acetate 

^         of  lead,  the  persul])hate  or  pernitrate  of  iron,  rhatany,  etc.     I  believe  the 

^        vuin  reliance  should  be  placed  on  opium  in  some  form  in  these  eases,  other 

^^       wme^ea  being  considered  as  auxiliary.     The  latter,  therefore,  are  not  to  be 

^B       employed  as  substitutes  for  opium  except  in  cases  in  which,  from  a  consti- 

^B       tational  peculiarity,  this  remedy  in  any  form  produces  such  distressing  effects 

^B       istocontraindicate  its  use.     It  should  not  be  decided  that  opium  cannot  be 

■       tolerated  on  the  assertion  of  the  patient,  but  only  after  a  fair  trial. 

B  kthis  disease,  as  in  some  others,  there  is  frequently  a  wonderful  tolerance 

fl       «f  opium — a  tolerance  not  to  be  explained  by  the  antagonizing  influence  of 

M       pwD,  since  it  is  manifested  in  cases  in  which  pain  is  not  a  prominent  synip- 

"       tom.    Christison,  in  stating  this  fact,  adds  that  he  has  known  from  24  to  30 

pvnsof  the  gum  of  opium  to  be  taken  in  the  course  of  twenty-four  hours. 

I  Uve  given  2  grains  hourly  in  the  case  of  a  female  affected  with  dysen- 
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tery  chamc'terizetl  l>y  fibundiint  sero-s«*inguinolent  dejections,  for  the  sptct 
of  a  week,  without  at  any  timo  symptomw  denoting  iiarootism*  I  hAve  iutt 
with  a  case  excmplifving  a  sHU  greater  tolerance  of  ihii*  remedy.  In  thi* 
caaie,  the  patient  not  l)oing  habituated  to  the  ui^c  of  opittni  helore  hi^  T!lTJf^?, 
the  quantity  uf  the  sulphate  of  morphia  given  hourly  was  grndr  i-  1 

to  one  grain,  making  24  grains  in   the  twenty-four  huurs.  and  nuu 

was  given  for  several  consecutive  days  witliout  any  nareotii?m,  Upiuai  i» 
not  to  be  given  as  a  matter  of  course  in  doses  approaching  the«»e,  but  it  i*  to 
be  given  with  a  view  to  the  desired  end — namely,  the  arrest  of  the  s<*ro-san- 
guinolent  dejections;  and  if  this  effect  be  not  obtained  the  dojses  nre  to  be 
increased  to  the  amount  which  wmII  be  borne  without  narcotism,  be  the  amount 
never  so  large.  It  is  hardly  necessary  to  say  that  in  increasing  the  dose  the 
condition  of  the  patient  is  to  be  carefully  watched  ;  and  attention  is  to  he 
directed  to  the  pupils  and  to  the  number  of  respiratioui*,  as  well  as  to  the 
soporific  state,  in  order  to  avoid  a  euraulation  whieh  may  result  unexpect- 
edly in  narcotism.  The  quantity  of  opium  which  may  with  prudence  and 
propriety  be  given  in  dysentery  will  vary  greatly  according  to  the  varying 
tolerance  in  different  cases. 

In  prupoition  as  the  symptoms  denote  a  tendency  to  death  by  aathenia,  the 
powers  of  life  are  to  be  supported  by  alcoholics  and  nourishment.     Tiie  gen-^ 
eral  principles  which  should  govern  the  employment  <»f  supporting  lueasuroffl 
are  the  same  as  in  f>ther  affections  which  in  like  manner  tend  to  destroy  life 
hy   exhaustion.      Alcoholics  are   .sometimes  tolerated   in   large   quantity  in 
Bovere  causes  of  this  disease*     I  have  known  over  41*  ounces  of  brandy  in  \to 
taken  in  twenty-tour  hours  by  a  patient  who  in  health  was  not  accustomed 
to  the  use  of  ardent  spirits,  and  this  large  quantity  produced  no  excitation 
of  the  circulation  or  nervous  system.     This  patient  was  savtid  apparcntljj 
by  the  persevering  use  of  alcohol  with   large  doses  of  the  sulphate  of  mor 
phia,     I  have  repeatedly  siccn   patients  recover  under  the  vigorous  eroplojj 
ment  tii'  sujipurtirig  measures,  conjoined  with  opium  in  large  dosos,  wbi^fiJ 
as  judged  by  the  symptoms,  the  condition  appeared  to  be  truly  J 
yet  of  the  cases  properly  distinguished  as  malignant  many  must  di^  <*i 

the  faithful  employment  of  the  meais^ures  on  which  the  chief  relianoe  is  Uf  i 
p  laved. 

Dysentery  associated  with  phenomena  denoting  the  operation  of  the  *pt^4a 
cause  of  periodical  fever  calls  for  treatment  having  reference  to  the  latter.  ' 
addition  to  the  measures  addressed  to  the  dysenteric  affection.     Quioia  i)9  a 
highly  important  remedy  in  these  cases.      Associated  with  8corb>^'"-    '*t 
dietetic  and  remedial  measures  appropriate  to  this  condition  are  <  I, 

Occurring  as  a  complication  of  the  continued  fevers^  it  furnishes  an  l| 

indication  for  the  supporting  measures  which  these  fcvei's  claim  in 
of  the  dysenteric  complication.     Coexisting  rhetimatism  calls  for  the  aauitiua  ^ 
of  the  remedies  appropriate  for  this  disease. 

Chronic  Dysentery. 

The  anatomical  basis  of  chronic  dysentery  ia  chronic  inflammation  of  the 
large  int^»stine,  with  or  without  ulceration.     The  tenn,  however,  is  sometime 
applied  to  cases  of  funetiunal   diurrhtjea,  and  on   the  other  hand   the   lera 
chronic  diarrhcea  is  often  applied  to  eases  of  chronic  dysentery.     The  diatin<s 
tion   between  chronic  diurrhiea  and  chronic  dysentery  is   usually  based  upo< 
the  character  of  tlie  stocds.    It  is  impossible,  however,  to  draw  a  sharp  b*mml3 
ary-line  between  tlie  two  processes.      Wondwanl  even  takes  the  gnojod  thai, 
no  distinctiun  is  adniissible.     He  says:*  ^*  The  results  of  any  attempt  to  snh- 

'   WfMKjwanl,  second  n)e«1ical  Vfil.  of  the  ^fttl.  tnu!  Sum    flt^hnu  at  fM    Wqj-  *>f  tA 
IMtedioiH  VVaahingiun,  1S79,  p.  4iJ3. 
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divide  these  cases  into  chronic  diarrhoea  and  chronic  dysentery  in  accordance 
^ith  the  presence  or  absence  of  tenesmus  or  of  mucus,  muco-pus,  pus,  or 
}>Jood  in  the  stools,  or  any  other  clinical  evidence  with  which  I  am  acquainted, 
^ould  not  be  found  to  correspond  with  any  anatomical  classification."  He 
therefore  includes  under  the  name  chronic  diarrhoea  all  the  chronic  alvine 
0uxes  with  the  exception  of  those  resulting  from  tuberculous  ulceration 
of  the  intestine ;  but,  as  in  many  other  processes  which  cannot  be  sharply 
separated  from  each  other,  it  is  here  convenient  to  retain  the  old  names, 
although  the  assignment  of  certain  cases  to  one  class  or  to  the  other  may  be 
xnore  or  less  arbitrary.  Typical  cases  of  chronic  diarrhoea,  however,  are 
sufficiently  distinguishable  from  typical  cases  of  chronic  dysentery. 

Chronic  dysentery  very  rarely  occurs  in  this  climate,  save  as  a  sequel  of 

acute  dysentery.     Recovery  from  the  latter  does  not  take  place,  but  the  in- 

^aiiimation  becomes  chronic,  or  more  commonly  ulcerations  which  take  place 

during  the  acute  affection  do  not  cicatrize,  but  continue  for  an  indefinite 

period.     Acute  exacerbations  often  occur  in  the  course  of  chronic  dysentery. 

Acute  dysentery,  however,  very  rarely  eventuates  in  the  chronic  form  of  the 

disiease  in  temperate  climates,  and  hence  chronic  dysentery  is  rare  in  these 

climates.     It  is  otherwise  in  warm  climates.     Here  the  chronic  often  follows 

tlje  acute  affection.     Chronic  dysentery  in  tropical  climates  may  also  begin 

insjidiously  without  an  acute  attack.     Chronic  dysentery  thus  prevails  chiefly 

in  tropical  countries  or  among  those  who  have  contracted  dysentery  in  these 

countries.     In  the  Northern  States  of  the  Union  the  cases  observed  are,  for 

tHe  most  part,  imported  from  the  South.     Of  the  soldiers  who  returned  from 

tlie  war  in  Mexico,  large  numbers  were  affected  with  this  disease,  and  during 

time  late  civil  war  cases  were  abundant  among  the  soldiers  sent  to  the  Northern 

Ex&Llitary  hospitals  from  different  points  in  the  Southern  States. 

The  lesions  observed  in  chronic  dysentery  are  the  result  of  inflammation  of 
^be  mucous  and  submucous  coats  of  the  large  intestine,  with  or  without  ulcer- 
^tDion.     Chronic  inflammation  without  ulceration  presents  an  appearance  in 
ZKmaiDy  respects  similar  to  that  already  described  for  acute  simple  inflammation 
o^  the  large  intestine.     Instead  of  bright  red,  the  color  of  the  mucous  mem- 
fex^ne  is  more  frequently  bluish-red,  or  some  hue  due  to  the  deposit  of  dark 
•pm^ent,  as  brown,  slate-color,  or  ash-color.     The  pigmentation  may  be  both 
\m^  the  follicles  and  in  the  mucous  membrane  outside  of  the  follicles.     The 
i[X& neons  and  submucous  tissues  are  thickened,  usually  more  in  some  places 
t^lMn  in  others.     The  wall  of  the  intestine  often  feels  stiff  and  hard.     Its 
calibre  may  be  diminished.     The  mucous  membrane  may  present  many  small 
^l^vations  lying  close  to  each  other  and  producing  the  so-called  mammillated 
^^pearance.     In  rare  cases  large  polyp-like  excrescences,  consisting  of  hyper- 
-pUstic  connective  tissue  containing  glands  and  covered  with  columnar  epithe- 
lium, are  produced,  and  may  be  present  in  large  number  (enteritis  polyposa). 
Sometimes  little  projecting  cysts,  varying  in  size  from  a  pin's  head  to  a  pea 
ind  containing  clear  mucus,  are  observed  beneath  the  mucous  membrane. 
These  are  formed  by  the  dilatation  and  coalescence  of  the  tubules  of  Lieber- 
kiihn.    They  generally  occupy  the  site  of  the  solitary  follicles.     As  pointed 
oot  by  Cornil,  and  especially  by  Kelsch,*  the  solitary  follicles  in  dysentery, 
particularly  in  cases  with  follicular  enlargement  and  ulceration,  are  not  infre- 
quently invaded  by  distension  and  new  growth  of  the  adjoining  tubules  of 
iieberkiihn.     The  thickening  of  the  mucous  and  submucous  coats  in  chronic 
<(y«eDtery  is  due  partly  to  infiltration  with  new  cells  and  partly  to  new  for- 
®«6'oii  of  connective  tissue.     There  is,  however,  less  tendency  toward  the 
jfeTelopment  of  new  fibrillated  connective  tissue  in  chronic  dysentery  than 
^  rte  chronic  inflammation  of  most  mucous  membranes.     Hence,  complete 
*  Arehwea  de  Phys,  norm,  et  path.^  1873,  pp.  400  and  573. 
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recovery  is  po?8ible  aft<?r  lonp  duration  of  the  disease.  In  some  cad 
chronic  dysentery  enlargement  and  ulceration  of  the  solitary  follicle*  ire] 
Very  prominent,  and  constitute  almost  the  sole  lesions.  Such  c»j»ed  arc  I 
called  follicular  inflammation  or  follicular  dysentery.  In  many  uf  lW«e  I 
ca^e*  the  growth  of  the  glands  of  Lreberkiihn  into  the  follicle:^  haa  been 
objierved  by  Kelseh  and  by  Woodward.  Swellinj^  and  ulceration  t»f  the  fcJ- 
licles,  however,  frerjuetitly  occur  without  any  such  pjowth/ 

The  ulcers  which  may  occur  in  dysentery  are  of  three  kinds:  first,  folli<y| 
tilar;    second,  non-foUiculHr  or  simple  (calarrhal);    and    third,  diphtlicnticf 
These  varieties  are  itften  combined*     The  follicular  ulcerations  are  the  ft**iiltl 
of  Hoftening  and  breaking  down  of  the  swollen  solitary  follicles,  either  in  the 
centres  or  at  their  apices.    The  ulcer  at  first  presents  a  little,  round,  constricts 
opening,  a^  if  punched  otjt,  lea<linsr  into  an  irregular  cavity  in  the  mucous  i 
Bubmncous  tissue.     It  extends  peripherally  more  rapidly  in  the  stibmucou 
than  in  the  mucous  coat,  and  hence  often  presents  overhanging  edges,  eve 
when  of  considerable  ahe.     By  extension  and  coalescence  of  these  folliculi 
ulcers  large  losses  of  substance  in  the  inner  coats  of  the  intestine  are  pn 
duced.    Ulcers  unconnected  with  the  follicles  are  formed  by  dense  infiltralto 
of  the  uiucoue  membrane  with  pus-cells.     By  softening  and  molecular  disli 
tegration  of  the  intercellular  substance,  first  in  the  upper  layers,  supeHiei; 
ulcers  are  produced.    These  extend  in  depth  and  in  superficies  by  continuance 
of  the  purulent  infiltration  and  by  li(|uefactiou  of  the  basement-snbsta 
These  ulcers  possess  no  very  distinctive  characters.     They  resemble  close 
those  produced  by  diphrheritic  sloughing.     The  njethod  of  formation  of  di|i 
theritic  ulcers  has  already  been  sufliclently  described  under  the  head  of  Aciil 
Dysentery.     When  the  fibrinous  exudation  antl  the  sloughing  process  disaj 
pear,  these  ulcers  extend  by  the  .same  process  uf  suppuration  as  th»*  prcco 
ing.   They  usually  present  abrupt  or  sloping  edges,  but  may  have  uudennin^ 
walls.     In  fact,  when  dysenteric  ulcers  attain  to  a  large  size,  it  is  geuer 
impossible  to  tell  in  what  way  they  have  originated.     Any  of  the^ie  ule« 
may  extend  In  depth  so  far  as  to  perforate  the  intestinal  wall,  but  this  hi 
rare  occurrence.      Recjovery  from  dysentery  with  ulceration  is  eflected 
cicatrization   of   the   ulcers.      Some    tr leers    may   cicatrice   while  nthers 
extending.      There    is     nothing    characteristic    regarding    these     cicAtrtC 
except   in   the  case  of  tbose   resuhing   from   small    ffdlicular   ulcers, 
cicatrices  of  these  small  follicular  ulcers  arc  stellati?  in  shape.      The  mdij 
ing  ridges  extend  into  the  substance  nf  the  surrounding  mucous  membmn 
and  enclose  between  them  mucous   membrane  suinewhat  mndiiied,   but 
taining  the  glands  <d"  Lieberkiihn  (Woodward).      Allusion  has  alrcadj 
made  to  the  occasiunal   uccurreuce  f>f  stricture  of  the  intestine  from 
tion  of  the  cicatrices  resulting  from  dysenteric  ulcers.      Waxy  tlcgcneratij 
of  the  intestinal  muctnis  membmne  has  been  occasionally  observed   iu  ca 
of  dysentery.     Acute  diphtheritic  inflammation  may  occur  at  any  time  dfl 
ing  the  conrso  of  chronic  dysentery,  and  may  lead  to  a  fatal  issue.     Of 
diacases  which  may  complicat-e  chronic  dysentery,  peritonitis,  hepatic  ab 

*  Kebeh  tW*  f^V.)  rJes<Til>e8  a  furm  nf  dysentery  prevalent  in  trupicsil  ttmnli 
which  end)n,*<»nic  or  pntnuhititm-tisHUc  develops  uj  toe  mucous  nR'nibnoir  ito'l 
nit*  most  of  tilt  tfliUtdH  of  Lielit^rkuhn,     Portions  ot  these  glands  un»: 
teijfiion  nnt\  iuviute  I  he  suliljiry  lollii'lt«.     Kinhryonic  tflls  eolU*<.a  in 
number  about  Hrinke's  muscJe  aiKl  i nil  Urate  ul(k»  the  ^ubnuirosa.     Tij»-  m- 
itisidioutily,  and,  luiltss  ncure  attacks  oifur,  no  iilrerution  ntkes  pUixv     If  ihc-n 
iK'tife  attiiek,  llie  tmnjimitsiijtuj   of  porr^ci'llH  uW»jl   tlie   vum  ilrir    iJr-xni.    \».j\, 
mucouei  membrane  becomes  «o  jorrcat  uj*  to  i^hui  otf  ttic  nm 
aliovt^  Hiid  give«  ri^e  tonloughing  «»f  the  muroviH  niembrsine.    K 
ous  or  diphtheriiie  exiidntion  ever  iNvurt^  In  dysentery;  hut  hit*  i>Ui«rvttUt.'i 
upon  iu\  xnjiuflic'ient  number  of  caseSi 
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and  pneumonitis  should  be  mentioned  especially.  Abscess  of  the  liver  is  a 
frequent  complication  in  tropical,  but  is  rare  in  temperate,  climates.  It  is 
generally  in  the  form  of  small  multiple  abscesses. 

In  chronic  dysentery  the  evacuations  vary  in  character.  They  contain  at 
times  thin  or  pultaceous  feces,  and  occasionally  scybala.  Their  most  charac- 
teristic ingredients  are  mucus,  pus,  and  blood ;  mucus^  however,  may  be 
absent.  Flakes  of  pseudo-membrane  and  of  necrosed  tissue  are  present  only 
when  an  acute  diphtheritic  inflammation  supervenes.  Undigested  particles  of 
food  are  often  present,  especially  when  substances  difficult  of  digestion  are 
taken.  Woodward  applies  the  term  yeasty  to  frothy  stools  containing  bub- 
bles of  carbonic  acid  and  the  yeast-fungus.  These  may  be  observed  when  the 
digestion  is  greatly  impaired  and  amylaceous  articles  of  food  are  taken.  The 
stools  are  usually  accompanied  with  griping  pains.  Tenesmus  is  less  fre- 
quent than  in  acute  dysentery.  In  some  cases  the  evacuations  are  unat- 
tended  with  any  feeling  of  distress.  The  stools  vary  from  three  or  four  to 
twenty  or  more  in  the  twenty-four  hours.  There  may  be  intervals  in  which 
constipation  takes  the  place  of  the  frequent  discharges.  The  accumulation 
of  gas  in  the  intestines  and  the  escape  of  flatus  may  be  annoying  symptoms. 
In  severe  cases  the  stools  are  always  loose  and  thin  and  contain  mucus,  pus, 
and  blood.  In  these  cases  it  is  to  be  inferred  that  the  inflammation  extends 
over  the  whole  or  the  greater  part  of  the  large  intestine.  In  other  cases 
dysenteric  discharges  occur  more  or  less  frequently  in  alternation  with  fecal 
dejections.  In  these  cases  the  inflammation  is  less  diffused.  If  the  evacu- 
ations be  generally  or  frequently  solid  or  moulded,  the  dysenteric  evacuations 
being  superadded,  the  inflammation  or  lesions  are  circumscribed  and  situated 
near  the  anus.  In  these  cases  ulcerations  may  sometimes  be  seen  if  examina- 
tion be  made  with  the  speculum.  There  is  generally  more  or  less  tenderness 
along  the  line  of  the  colon. 

Chronic  dysentery  is  one  of  the  most  intractable  and  hopeless  of  diseases. 
For  a  time,  if  the  evacuations  be  held  in  check  by  palliative  measures,  the 
appetite  and  digestion  not  being  greatly  impaired,  the  general  aspect  and 
strength  may  not  show  much  deterioration,  but  at  length  the  appetite  and 
digestion  fail,  and  the  continued  irritation  and  loss  of  fluids  induce  progressive 
emaciation  and  debility.  The  duration  of  the  disease  extends  usually  over  sev- 
eral months,  and  sometimes  years.  If  not  destroyed  by  some  intercurrent  aff*ec- 
tion,  the  patient  becomes  extremely  emaciated  and  is  reduced  almost  to  a  skel- 
eton ;  the  surface  is  usually  dry,  cool,  or  cold ;  the  pulse  becomes  more  and 
more  feeble ;  the  mental  faculties  arc  weakened,  delirium  rarely  occurring, 
but  the  mind  in  certain  cases  falls  into  an  apathetic  state,  the  patient  being 
indifferent  to,  and  taking  but  little  notice  of,  persons  and  things  around  him. 
Anorexia  becomes  complete,  and  vomiting  in  some  cases  is  a  prominent  symp- 
tom ;  oedema  of  the  lower  limbs  sometimes  occurs ;  ulceration  of  the  cornea 
is  an  occasional  event,  and  I  have  known  the  cornea  to  be  perforated,  with 
loss  of  the  humors  of  both  eyes.  The  mode  in  which  a  fatal  termination 
takes  place  is  generally  typical  of  dying  by  slow  asthenia.  The  immediate 
cause  of  death  is  sometimes  general  peritonitis  from  perforation  of  the  intes- 
tine. Parenchymatous  nephritis  is  not  an  infrequent  complication,  but  urjeniic 
coma  and  convulsions  are  rare.  Woodward  states  that  ^'  sudden  death  was 
a  not  infrequent  occurrence,  and  attracted  considerable  attention  during 
the  war."» 

The  DIAGNOSIS  of  chronic  dysentery  is  not  always  easy.  The  disease  is 
to  be  discriminated  from  functional  diarrhoea,  and  this  is  not  always  readily 
^one.  The  presence  of  pus,  mucus,  and  of  blood  at  times,  if  not  frequently 
or  constantly,  is  the  important  point  in  the  diflerential  diagnosis.     It  is  also 

»  Op.  cit. 
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to  be  ilitcriintnated  from  ulceratioo  of  tlje  large  intvstine  due  Uj  tuWrcuWii, 
cjarciDoina,  or  other  cau&e.  TubercuJuiiis  may  h«^  exelucii*il  if  the  luft^  l>f 
free  from  tlie  deposit  of  tubercle,  lu  carcinomattmsi  tliHeage  frequt'utly  a 
tumor  h  in  be  felt  tbrough  the  abdominal  walls,  or  if  sealed  iu  the  ri*rtum  it 
iia  accessible  t4i  examination  by  means  of  the  touch  and  speculum.  The  hH 
that  in  the  great  majority  of  cases  chronic  is  preceded  by  si  cute  djsentm 
18  highly  important  in  the  diagnosis.  We  may  conclude  at  onee  that  the  di** 
cai4e  is  chronic  dysentery  if  it  have  followed  the  acute  di^sease ;  and  tUr  Ittttrr 
fact  may  generally  be  ascertained  without  difficulty,  owing  to  the  ^^  '' 
diagnostic  symptoms  of  acute  dysentery^  In  temperate  climatefi  1 1. 
with  which  chronic  dysentery  t^  liahle  to  be  confounded  arc  moit  liUl)  u 
exht  in  cases  of  doubt,  owing  to  the  infrequency  of  the  latter. 

Tlie  TREATMENT  of  chronic  dysentery  relates  Jimt  to  the  local  affection 
Kemedtea  to  allay  irritatiun  and  to  pronnite  the  healing  of  ulccratioti^  art 
indicated ;  hut,  unhappily^  in  the  great  majority  of  ca^s  there  is  very  iirttc 
probability  that  a  cure  will  he  effected,  and  all  that  can  he  hoped  for  frnm 
judicious  treatment  are  palliation  of  iymptoms  and  prolongation  of  life 

Certain  remedies  have  been  employed  with  a  view  to  their  direct  *ctii»ti 
upon  the  affected  portions  of  the  intent ine8.     The  nitrate  of  silver  is  one  uf 
these ;  but  it  is  absurd  to  suppose  that  this  remedy,  given  as  largely  n     " 
dence  will  allow,  passes  through  the  stomach  and  Bmall  intestines  uneh 
Whatever  benefit  may  be  derived  from  it,  therefore,  is  not  to  be  ex[.i;iir^>  i 
the  ground  of  its  topical  application  to  the  diseased  surface.     Tin    1  iNom 
medicines — particularly  the  balsam  of  c»»paiha — have  been  given  fur  the  i^^m 
purpose,  and  with  more  reason  ;  but  clinical  observation  shows  not  much  1 '  iv 
lit  to  be  derived  fn*m  them.     The  subnitnite  or  the  subcurhonate  of  }» 
may  be  included  among  tlie  rt-'Utedies  supposed  to  act  by  coming  in  ^ 
with  the  affected  parts.     This  remedy  is  often  beneficial  as  a  palUatuc,  ihf 
-dejections  becoming  less  fre<juent.  with  relief  of  pain,  etc.,  under  ii«  us»c.    It 
should  be  given  in  doses  i>f  from  20  Uy  30  grains  three  or  four  time«  daily 
>5onie  have  recommended  much  larger  doses,  and,  given  almost  without  i  "^ 
it  produces  no  deleterious  effects;  but  probably  all  the  benefit  t4>  be 
from  it  is  secured  by  the  doses  just  indicated.     Its  administration  in  tirriij;*^ 
has  been  advocated  in  this  disease.     The  various  astringent  remedies  art*  to 
be  tried  in  succession.     Of  those  most  likely  to  be  useful  the  following  uiaj 
be  mentioned  :  tannic  or  gallic  acid,  alument  rhatany,  rubus  villosus  (black- 
berry-root), and  the  persulphate  or  pcniitrate  of  iron.     The  oxide  of  tin 
considered  by  many  as  a  useful  remedy. 

In  so  far  as  the  dejections  are  controllable  by  the  foregoing  remedies,  ih 
should  be  relied  upon  to  the  exclusion  of  opium,  because  they  will  inti*i 
less  with  appetite  and  digestion.  Opiates,  however,  will  be  re<juired  t4J 
greater  or  less  extent  in  conjunction  with  other  rcmediea.  8o  fiir  us  pr 
eablcj  they  should  he  administered  by  the  rectum,  either  in  enemas  (a  «altj 
morphia  or  some  liquid  preparation  contained  in  an  ounce  of  mucilage 
thin  sturch-wnter)  or  in  suppositories.  The  lower  part  of  the  rectum  f£o(i)d 
be  examined  with  the  speculum,  and  appropriate  topical  applications  made  if 
ulcers  in  this  situation  be  discovered.  Dr.  Maury  and  Prof,  T.  it.  Thotnu 
have  reported  cases  in  which  remarkable  benefit  followed  the  application  of 
nitric  acid  to  ulcerations  within  the  rectuiu  ;  and  they  call  attention  to  the 
fact  that  by  means  of  a  speculum  the  interior  of  the  bowel  may  be  broug 
into  view  as  far  as  the  sigmoid  flexure.'  The  removal  of  fecal  coUectld 
and  of  other  irritating  material,  by  means  of  large  injections  given  ihrtju^ 
flexible  tube  introduced  into  the  sigmoid  flexure,  deserves  trial  in  chroma 
'  Vide  New  Tnrk  Med,  Jiourn.,  «Ian.,  187<^  and  the  author's  OfmiW  Medicine  p.  I 
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^j3  scute  dysentery.  Prudence,  however,  dictates  caution  in  tlie  introduction 
^i  the  tube  and  as  regards  the  quantity  of  water  introduced,  lest  rupture  at 
^n  ulcerated  spot  may  be  produced. 

The  treatment  relates,  secondly,  to  the  system.     In  relative  importance  the 

general  take  precedence  of  the  local  measures.     The  surface  of  the  body  * 

^lould  be  well  protected  against  atmospheric  changes.     The  diet  should  be 

0titritious  but  bland,  articles  of  food  being  selected  which  do  not  leave  much 

iiidigeistible  matter  to  pass  into  the  large  intestine.     Milk,  eggs,  and  farina- 

e0m  food  are  generally  best  suited,  but  in  some  cases  animal  food  is  found 

to  agree.     The  plan  of  diet  is  to  be  governed  by  experimental  trials.     Tonic 

remedies  and  alcoholic  stimulants  are  indicated  by  defective  appetite  and 

digestion.    Of  tonic  remedies,  quinia,  the  chalybeate  preparations,  the  mineral 

scids.  and  the  bitter  infusions  are  to  be  employed  in  succession.     The  use  of 

alcoholic  stimulants  is  to  be  regulated  by  their  effects  in  individual  cases. 

Moderate  out-of-door  exercise  and  mental  recreation  are  important.     Change 

of  climate  is  sometimes  effectual  when  other  measures  prove  unavailing.    The 

experience  of  the  late  war  showed  the  happiest  effect  of  transferring  soldiers 

^01  the  South  to  Northern  hospitals  in  salubrious  rural  situations. 

Inflammation  and  Perforation  of  the  OeBcum— Fecal 

Abscess. 

Inflammation  of  the  caecum,  the  inflammation  limited  to  this  portion  of 
the  large  intestine,  constitutes  an  affection  called  typhlitis,  typhlo-enterilisj  or 
cmcitit.    Acute  inflammation  confined  to  the  csecum  is  not  of  frequent  occur- 
rence.   The  symptoms  are — pain  and  tenderness  within  a  circumscribed  space 
corresponding  to  the  situation  of  the  caecum,  with  vomiting,  sometimes  con- 
stipation and  sometimes  diarrhoea,  and  febrile  movement.     It  is  liable  to  be 
eoDfounded  with  phlegmonous  inflammation  connected  with  disease  of  the 
Tertebrse,  renal  calculus,  circumscribed  peritonitis  from  perforation  of  the 
vermiform  appendix,  and  inflammation  of  the  right  ovary.    Peritoneal  inflam- 
Buyon,  limited  to  the  portion  of  peritoneum  covering  the  caecum,  may  accom- 
ptoj  the  affection.     The  pain  and  tenderness  are  then  more  marked,  and  the 
OKam  is  distended  by  an  accumulation  of  gas,  the  peritoneal  inflammation 
producing  paralysis  of  the  muscular  tunic.     The  distension  sometimes  is  so 
great  that  a  circumscribed  prominence  corresponding  to  the  area  occupied 
h  this  portion  of  the  large  intestine  is  manifest  to  the  eye  and  may  be  felt 
throagh  the  abdominal  walls.     Extension  of  the  limbs  may  occasion  pain,  as 
IB  eases  of  general  peritonitis.    The  cases  which  I  have  seen  have  terminated 
in  recovery.    I  have  not  met  with  perforation  followed  by  either  general  peri- 
tonitis or  fecal  abscess  in  a  case  of  acute  inflammation  of  the  caecum.     The 
probable  explanation  is  that  in  these  acute  cases  circumscribed  peritonitis 
p\es  rise  to  an  agglutination   of  peritoneal   surfaces,  which  is  protective 
against  perforation.     Subacute  inflammation  gives  rise  to  symptoms  less  dis- 
tinctive.    It  may  occur,  and  recovery  take  place,  without  the  development 
of  symptoms  denoting  an  affection  of  importance ;   but  it  becomes  a  very 
iDpoitant  affection  when  it  leads  to  ulceration  and  perforation  of  the  intes- 
tinal coat«. 

If  the  perforation  take  place  in  that  portion  of  the  caecum  not  invested 
with  the  peritoneum,  the  gaseous  and  other  contents  of  the  intestine,  escaping 
ioto  the  areolar  tissue,  give  rise  to  inflammation  which  may  be  either  diffused 
or  circumscribed,  in  the  latter  case  forming  an  abscess  called  a  fecal  abscess. 
If  diffused,  the  inflammation  may  extend  more  or  less  over  the  abdominal 
vails,  which  become  swelled,  pitting  on  pressure  as  in  a^dema,  with  a  feeling 
»f  crepitation  due  to  the  permeation  of  intestinal  gas.    If  an  incision  be  made.^ 
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B  ilark»  i*aniouR  li*juitl  eiiCBp€*8  witb  gas  emitting  nii  intestinal  odor,  rnrin 
the^Q  cireutiistaiKvs  a  fafiil  result  Is  inevitiiLle.  If,  however,  the  jieid 
lead  to  a  (" i re um scribed  abscess  wbieh  ope»8  exleniiilly,  ^h»  and  fecal  ttuUer, 
with  f>us,  escape;  a  fistuluus  ccmuimnicatjou  with  the  iuteJJtrne  ii*  esiahJi^M . 
ftTid  this  may  remain  perraanently,  or  it  may  gradually  close  and  hNioim 
take  place. 

Perforation  at  a  point  where  the  iutestifie  is  coTered  with  the  ] 
may  give  rise  to  diffui^e  peritotiiti^^  which  in  most  cases,  if  not  in  , 
fatal.     (H'ten,  however,  the  escape  of  the  intestinal  contents  into  thi    i 
toneal  cavity  is  prevented  by  a  prior  circumscribed  perittmitis  result  it 
protective  auhesion  of  the  peritoneal  j^iirfaces.     Under  these  circuni^^iji! 
pcrityphlitic  abscess  follows,  and  this  is  liable  t'O  rupture  into  the  pcni.un.M 
cavity  if  timely  surgical  interference  be  not  reported  to. 

The  causes  of  inflammation  of  the  caecum,  whether  it  be  acute  or  suharut^. 
are  probably  the  detention  in  this  situation  of  the  feces,  and  the  presenrc  af 
irritating  matters  either  received  with  the  inge^ta  or  arising  from  ch*nund 
chan]2i's  within  the  intestine.  Orer-exercise  and  exposure  to  cold  may  k 
auxiliary  causes. 

Complete  rest  is  an  essential  part  of  the  treatment.    This  fthould  be  np^U 
enforced  when  the  inflammation   is  subacute  not  less  than  when  it  i> 
The  importance  of  this  part  of  the  treatment  relates  to  the  prevention 
foration.     It  is  desirable  to  effect  the  removal  of  the  coirtente  of  the 
but  active  purgatives  are  iVaught  with  danger.    Mild  laxatives  only  art 
«ble,  such  as  castor  oil  or  small  doses  of  Epsom  sails.     It  is  porhapti  skf^i 
to  rely  upon  enemata  given   through  a  long  flexible  tube  carried  m^-"""^ 
to  the  sigmoid  flexure.     These  may  be  repeated  at  short  intervals;  r 
three  or  four  times  daily.     A  warm  poultice  or  the  water-dres.sing  shniuu  im 
applied  over  the  site  of  the  ciecum.     Blisters  and  other  counter-irritant  Mm>li- 
cations  are  of  doubtfnl  utility.     The  ingesta  should  be  restriettMl  lo  amn^^ 
broths  and  milk  with  the  addition  of  lime-water.     Opiates  should  be  gii 
10  doses  sufficient  to  relieve  pain.     After  the  disappearance  of  the  syu 
toms  denoting  inflammation,  the  diet  for  some  time  should   be  regubl 
with  reference  to  a  MUiall  <tnantity  of  fecal  residue.      Constipation  shii 
be  avoided  by  means  of  mild    laxativetj  and  physical  exercise   should  1 
interdicted. 

Perforation  of  the  cjecum  from  an  ulcerative  proeess  may  take  ptar«  mihi 
having  been  preceded  by  local  symptoms  dcn*iting  any  injportarit  afTcetiT 
It  occurs  perhaps  when  patients  are  engaged  in  their  usual  avocations, 
localized  nharp  pain  is  usually  felt  at  the  time  of  the  perforation,  followed] 
circumscribed  tenderness.     These  sympt4>ms  should  at  once  excite  snspici^ 
Within  the  area  of  the  pain  and  tenderness,  situated  in  the  right  iliac  fm 
a  sense  of  re8istance  is  shortly  felt  by  the  touch,  the  boundaries  of  which  ] 
not  be  sharply  defined.     On  percussion  there  may  be  either  flatness 
tympanitic  resonance,  the  latter,  if  limited  to  the  area  of  tenderness, 
due  to  gas  escaping  through  the  perforation.     In  the  course  of  a  few 
fluctuation  is  appreciable. 

As  regards  DiAiixosis,  fecal  or  perityphlitic  abscesses  arc  to  be  di^crimioa 
from  psoas  ahsces;*  in  Pott's  disease,  abscess  with  caries  of  pelvic  bones,  < 
litis,  abscess  originating  in  the  abdominal  wall,  perinephritic  abscess,  atid  < 
ease  of  the  hip-joint.  Tympanitic  resonance  on  percussion  and  crepitat 
from  the  presence  of  intej«tinal  jL'as  are  diagnostic  points.^  The  tyuipanl 
resonance,  if  ascertained  not  to  be  tranismitted  from  the  caecum,  distinguts' 
this  abscess  from  phlegmonous  suppuration,  which  ia  primarily  exim-i 

•  Vide  an  analysis  of  32  cases,  bv  Prof.  Roberta  Bariliulow,  in  the  Amer.  Jatutt^  J 
MefL  Scitnceg,  Oct.,  IMG.  ,^^H 
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tbat  is,  not  secondary  to  perforation.  An  abscess,  however,  originating  in 
either  the  connective  tissue  behind  the  ca3cum  or  in  the  abdominal  wall  may 
lead  to  perforation  of  the  intestine.  In  the  latter  case,  if  the  abscess  do  not 
diswharge  its  contents  into  the  intestine  and  a  fluctuating  tumor  remain,  the 
differential  diagnosis  is  not  important  practically,  since  the  treatment  indicated 
I       'n  the  same  as  if  the  perforation  preceded  the  abscess. 

j         An  abscess  connected  with  perforation  of  the  caecum  if  treated  only  by 
rest,  fomentations,  and  anodyne  remedies  may  open  externally,  as  already 
itated,  and  recovery  follow.     The  recovery  may  be  rapid,  as  in  an  instance 
fhich  I  have  reported.*    The  discharge  may  take  place  into  the  intestine,  and 
recovery  may  follow  closure  of  the  perforation.     An  opening  may  take  place 
ioto  the  bladder  and  fecal  matter  be  passed  with  the  urine.     I  have  met  with 
ao  instance  of  this  kind.     There  is,  however,  danger  of  the  discharge  of  pus 
ioto  the  perit4)neal  cavity,  and  consequent  fatal  peritonitis.    The  pus  is  rarely 
ihsorbed.     It  may  migrate  in  different  directions  for  a  considerable  distance. 
h  a  case  which  I  saw  with  Dr.  Damainville  of  New  York,  it  made  its  way 
ibove  the  diaphragm  into  the  bronchial  tubes,  and  was  discharged  by  expec- 
toration.    The  case  ended  in  recovery. 

The  TREATMENT  which  has  proved  successful  in  the  hands  of  many  sur- 
geons in  this  country  is  that  inaugurated  by  Prof.  Willard  Parker  in  1867. 
It  consists  in  removing  the  pus,  either  by  aspiration  or  by  a  free  opening, 
ta  soon  as  fluctuation  is  felt  and  the  presence  of  pus  demonstrated  by  an 
exploratory  puncture.  This  method  is  a  highly  important  improvement  in 
the  treatment  of  pcrityphlitic  or  fecal  abscess.  (Further  details  belong  to 
sur^ry.*) 

Absolute  rest  is  to  be  enjoined  until  recovery ;  cathartics  are  to  be  avoided, 
and  the  patient  should  be  restricted  to  a  purely  nutritious  diet. 

InflammatJon  and  Perforation  of  the  Vermiform  Appendix 

—Appendicitis. 

The  appendix  is,  in  fact,  a  part  of  the  cajcum,  but  inflammation  and  per- 
foration here  may  occur  independently  of  any  affection  of  the  caecum  proper. 
f     The  term  typhlitis  is  applied  to  inflammation  of  the  vermiform  appendix  as 
tell  as  to  caecitis.     Perforation  of  the  cajcum  is  much  more  infrequent  than 
«f  the  appendix. 

Inflammation  of  the  appendix  is  caused  either  by  the  entrance  of  irritating 
fabstances  within  its  cavity  or  by  distension  from  fecal  matter.    The  conimu- 
u'ettion  of  its  cavity  with  that  of  the  caecum  may  become  closed,  and  dilata- 
rion  may  result  from  the  accumulation  of  inflammatory  products.    It  may  be 
dilited  so  as  to  form  a  tumor  of  considerable  size.    My  colleague.  Prof.  Jane 
way,  has  seen  a  case  in  which  it  formed  a  tumor  as  large  as  a  child's  head, 
and  another  case  in  which  it  was  as  large  as  a  Bologna  sausage."     Whenever 
moderately  enlarged  it  may  be  felt  as  a  tumor  through  the  abdominal  walls. 
The  tumor  in  cases  reported  by  James  Jackson,  in  his  Letters  to  a  Young  Phi/- 
Moil,  under  the  title  "A  Painful  Tumor  near  the  Cjecum,"  was  doubtless  an 
enlarged  appendix.     I  have  met  with  a  case  in  which  five  previous  attacks 
had  occurred.     In  this  case  the  tumor  and  all  the  symptoms  disappeared 
after  the  discharge  of  pus  from  the  bowels.     At  the  meeting  of  the  Inter- 
national  Medical  Congress  in  Copenhagen  in   1884  the  late  Dr.  Mahomed 
related  a  case  in  which,  after  repeated  attacks,  an  abdominal  incision  was 

'  Vide  CUnieal  Medicine, 

*  For  a  table  of  60  cases,  with  operations  and  results,  collected  by  Dr.  William  C.  Wey, 
ride  Trans,  of  Med,  Socofthe  State  of  New  York,  1880. 
»  y.  Y.  Med.  Bewrd,  April  12,  1884. 
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made  and  a  calcuhis  removed  from  the  appendix,  tbe  patieut  recovia 
no  i'ubsequcnt  attacks  taking  place. 

Peritypblitis  and  fecal  abscess  may  arij^e  from  inflammatiuu 
ation  of  tbe  appendix.     Indeed,  ibe^e  affections  are  more  likelr  I 
necied  with  intJamniation  and  j>erforHtiofi  of  the  ap|iendix  lo  the  c:rcufl 
with  diseases  of  the  latter.     The  treutment  is  that  already  cousiden^d  iMI 
nection  with  inflammation  and  perforation  of  the  cieeum. 

An  important  question  is.  whether  iu  cai^i^  of  intestinal  [lerforatioB  lapi 
TOtomy  be  not  admis^iible  with  a  view  to  closure  of  the  opening  int«»  the  luld 
tine  and  the  removal  of  the  irritating  matter  within  the  jHrritoneal  cavit^ 
In  the  light  of  the  knowledge  recently  uetjuired  rei*peeting  abdominal 
tion.H  thie  operation  appears  not  only  warrantable,  bnt  advisuble  as  a  posflib 
Hfe-8aving  proct'dure  under  circumsianees  which  without  it  render  the  prnj 
uosis  almof^t  of  neeertsity  fatal. 

Perforation  of  the  appendix,  followed  by  diffuse  peritonitis,  is  of^en 
preceded  by  symptoms  denoting  acute  infiammatinn.     In  cik»es  v 
come  under  my  obsu^rvation  the  patients  generally  bad  had  mu 
sensations  in  the  iHae  region   for  two  or  three  days,  and  in   many  ni^taiici 
bad  taken   some  cathartic  medicine,  thinking  that  they  were  **  biho«> 
needed  ^'clearing  out/'     Suddenly  a  sharp,  lancinating  pain  wa«  followed! 
the  symptoms  of  diffuse  peritonitis,  which  proved   fatal     At  the  autojv 
gt^nerally  within  the  appendix  hard  bodies  are  found  to  which  it  is  cudtamia 
to  attribute  the  perforation.     These  bodies  are  usually  of  ^nall  siic  (fn 
a  pea  to  a  dat«-stone),  and  consist  of  hard  fee€*s,  &  calcareous  materiiit,  i 
»eeds  or  stones  of  fruit,  etc.     If  nothing  be  found,  the  supposition  is  th 
the  bodies  have  escaped  through  the  pcrlV>raiion, 

Perforation  of  intestine  in  cases  of  diffuse  peritonitis  is  referable,  as  a  ro 
to  the  appendix,  if  not  preceded  by  notable  intestinal  or  gastric  symptofl 
The  evidence  for  and  against  the  occurrence  of  perforation  a^?  the  caus»e  ( 
diffuse  peritonitis  will  be  considered  in  connection  with  the  latter  affection. 

In  the  exceptional  instances  of  recovery  when  diffuse  peritonitis  has  U 
thus  induced  the  appemiix  <|uick!y  becomes  adherent  to  udjuernt  partes  i 
the  perforation  is  in  this  way  dosed.     I  have  met  with  fat^il  causes  in 
the  appearances  aAer  death  showed  more  or  less  progress  townnl  this  resa 
In  the  examination  o^  bodies  dead  with  other  diseases  old  adhestims  are 
infrequently  found.     They  are  prolmbly  results  of  eircumscrilied   peritool 
secondary  to  disease  of  the  appendix.     Adhesion,  taking  place  before  pet 
ation  occurs,  protects  against  diffuse  peritonitis;  but  fecal  abscess  may  ioUfl 
aa  in  eases  of  perforatitui  of  the  ctecum.     I  have  seen  a  specimen  in  whi 
the  appendix   was  attached  io  the  bladder  and  perforation  had  takcrn  pla 
causing  a  vesico-intestinal  (istula.     The  first  evidence  of  this  was  tiic-app« 
ance  ^f  a  lumbrieoid   worm   at  the  end  of  the  penis,  tbe   patient  then  bi-i 
eight  years  of  age.     Subsei[uently,  «ither  wonns  were  discharged    with 
unnc,  and  repeatedly  the  seeds  of  fruit.     Most  of  the  urine  was 
by  the  bowels.     The  fistula   for  many  3* ears  gave  but  little   inc* 
The  patient  8ervc<l  as  a  soldier  in  the  late  civil  war.     He  wa^  operate 
for  stone  in  the  bladder,  and  died  five  days  after  the  nperatiou,  liie 
commumcation  of  the  bladder  with  the  appendix  having  existed  for  ll 
years. 

[McBurney  lays  great  stress  upon  tbe  diagnostic  importance  of  d«ler 
ing  the  Meat  of  fyrtniest  paitt  on  pfrsmre.     In  every  ease  under  hiii  obii<>r 
lion  "the  seat  of  greatest  pain   dricrmined  hy  t/tr  pt^nturr  of  onr  jin^rr 
been  very  exactly  between  an  inch  anti  a  half  and  two  inches  fmm  the  au| 
rior  spinous  process  of  the  ileum,  on  a  straight  line  drawn   from  that  pvm^ 
to  thf)  umbilicus.     This  may  appear  to  be  an  affectation  of  accuraoj,  but] 
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fat  as  my  experience  goes  the  observation  is  correct."'    "  McBurney's  tender 
noint  *'  is  now  ranked  among  the  diagnostic  signs  of  appendicitis. — H.] 

Pain  or  uneasiness  referred  to  the  right  iliac  fossa,  without  other  symp- 
ton^s   of  disease,  should   always   excite    apprehension    in  the  mind  of  the 
T)\iv^^cian.     Rest  should  be  enjoined  and  cathartics  avoided.     By  these  pre> 
cautions,  if  patients  seek  advice  prior  to  perforation,  its  occurrence  may  per- 
haps be  prevented. 

[The  TREATMENT  of  appendicitis  depends  to  some  extent  upon  whether 
tbe  attack  is  the  first  from  which  the  patient  has  suffered.     If  it  is,  he 
ghould  be  compelled  to  keep  in  bed  with  an  ice-bladder  applied  over  the  seat 
of  pain  and  tenderness,  while  the  diet  is  limited  to  milk  and  animal  broths. 
Id  case  of  constipation  the  bowels  should  be  moved  with  small  (fractional- 
graio)  doses  of  calomel.     The  greatest  difference  of  opinion  exists  concern- 
ing the  use  of  opium  in  this  disease.     Surgeons,  for  the  most  part,  are  de- 
cidedly averse  to  its  employment,  while  many  physicians  are  accustomed  to 
preacribe  it  in  full  doses.     The  truth  doubtless  lies  between  these  extremes. 
The  tranquillity  of  mind,  the  relief  from  pain,  and  the  sleep  obtained  by  the 
jodicious  use  of  opiates  exert  a  favorable  influence  upon  the  course  of  the 
disease.    On  the  other  hand,  some  surgeons  contend  that  the  relief  obtained 
bj  opium  and  its  alkaloid  morphia  induce  a  false  sense  of  security  and  lead 
to  the  postponement  of  surgical  measures  to  a  period  when  they  are  em- 
ployed under  disadvantageous  circumstances.     Opium,  however,  need  never 
be  given  in  doses  sufficient  to  produce  a  state  of  narcosis,  and  even  if  pain 
aod  tenderness  are  completely  abolished  by  it,  it  must  be  borne  in  mind  that 
rhejje  are  not  the  only  symptoms  of  appendicitis.     The  febrile  movement 
and  the  physical  signs  of  the  local  affection,  such  as  tumor,  induration,  and 
dulness  on  percussion,  continue  in  spite  of  the  use  of  opium,  and  afford  the 
most  reliable  indications  concerning  the  progress  of  the  case.     The  prejudice 
j/sain-st  opium  on  the  part  of  surgeons  is  doubtless  partly  attributable  to  the 
fiLCt  that  they  are  generally  called  in  by  physicians  to  decide  upon  the  ques- 
uon  of  operation,  and  frequently  are  called  too  lat€.     They  see  the  cases  in 
which   medical   treatment  has  failed,  and   are  apt  to  conclude  that  medical 
treatment  is  always  useless.     They  do  not  see  the  numerous  cases  in  which 
a  cure  has  been  obtained  by  strictly  medicinal  means.     It  must  be  acknow- 
ledged, however,  that  the  majority  of  cases — probably  two-thirds — sooner  or 
lat«r  demand  surgical  treatment,  and  it  is  desirable,  therefore,  to  be  acquainted 
with  certain  general  rules  by  which  such  cases  may  be  recognized.     The  fol- 
lowing have  been  formulated  by  Prof.  Fitz  of  Harvard : 

Surgical  treatment  is  indicated  for  '*  urgent  symptoms  (rising  pulse  and 
temperature,  increasing  distention,  and  spreading  pain)  with  or  without  a 
tumor,  and  for  a  tumor  with  or  without  urgent  symptoms.  Recurrent 
attacks  Bhould  be  treated  as  first  attacks.  If  recurrence  is  so  frequent  as 
to  debar  the  patient  from  the  enjoyment  of  life  or  the  ability  to  earn  a  living, 
lemoval  of  the  appendix  between  the  attacks  should  be  advocated." — H.] 

Colitis— Proctitis. 

Inflammation  of  the  colon  (colitis)  and  of  the  rectum  (proctitis)  furnishes 
the  anatomical  characters  of  dysentery.  But  in  the  latter  the  inflammation 
inTolves  a  special  cause ;  hence  dysentery  is  with  propriety  included  among 
the  infectious  diseases,  using  the  term  infectious  in  the  sense  now  generally 
adopted.  The  terms  colitis  and  proctitis  may  be  applied  to  inflammation  in 
the  colon  and  in  the  rectum  when  it  occurs  irrespective  of  a  special  causa- 
» New  York  Medical  Journal,  Dec.  21, 1889. 
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tion.     These  terms  will  then  correspond  to  the  ordinary  catarrhal  ioi! 
lion  of  many  authors. 

Colitb,  in  this  scope  of  the  term,  is  rarely  aciite^  hut  a^  a  subacufc 
tion  it  is  not  rare  in  the  aduli,  and  it*  eommou  in  infancy.     It  enter**  ia 
disease  known   as  cholera   infantum  or  the  ileo-coUtis  of  childhood.     If 
or  may  not  he  as,*ioeiated  with   intlnmniation  «ieated   in   the   timall  Inti 
(enteritie).     In  the  ca.'ics  among  soldiers  grouped  hv  Woodward  under  ihv 
name  of  Acute  Diarrhcea,  inflammation  afTeeted  especially  the  large  ialc 
The  local  symptoms  are  colicky  pains,  diarrhcea,  the  dejections  being  f 
watery  and   containing  ptelatinousi  mucus  in   greater  or  less   cjuanlitj^ 
absence  of  tenesmus.     Tenderness*  may  be  present,  either  limited  to  ur  iii<i| 
marked  in  the  situation  of  the  colon.     The  diagnosis  is  to  he  hai^d  *m  the 
aymptoms.      Fever,  anorexia,  and  general  debility  ure  assi>ciatt'd  with  ih*- 
symptoms,  and  are  proportionate  to  the  degree  and  ext-ent  of  inflnma 

The  canoes  tire  the  accumulation  of  feces,  and  especially  the  presc 
undigested  irritating  matters  received  from  the  ismull  intestine.  Gv 
causes,  such  as  overfatigue,  expof?ure  to  cold,  iui^uflScient  nlimentAti^* 
intcmperanee,  etc..  co-opemte  with  the  local  eauseti.  increasing  the  smsce^tt 
bility  to  the  latter  and  impairing  tolerance.  Hence  the  greater  frequcna 
and  the  greater  severity  of  the  disease  in  military  campaigns  thftii  in  cii 
life. 

The  general  principles  of  the  treatment  are  efifientially  the  ^»mti  aa  in 
of  sporadic  dysentery. 

There  is  no  practical  advantage  in  endeavoring  in  distinguish  chroaic  ( 
litis  from  chrouie  dysentery,  although  the  distinction  may  be  admi^ble 
aiiatomieal  and  pathological  grounds. 

i*roctitis  occurs  from  the  action  of  local  causes,  and  it  may  simulate  dy* 
tery  as  regards  tbc  presence  of  mucus  and  blood  in  the  dejections,  togeth 
with   tenesmus.       L>iarrha?a   is  wanting,   and   the  clinical    history   in    oth 
respects  lacks  the  features  of  a  truly  dysenteric  diseaae.      Perforation 
the  rectum  sometimes  gives  rise  to  periproctitis  and  fecal  abseess.     Tb« 
purely  local  affections  of  the  rectum  are  properly  surgical. 

Reference  may  be  made  here  to  the  occasional  expulsion,  /wr  rrctum^  i 
membraniform  casts  of  the  intestinal  tube.  These  have  been  oliserved  a  fol 
and  more  in  length.  They  have  been  supposed  to  be  the  mucous  membr 
itself  exfoliated,  but  oftener  they  have  been  mbtaken  for  fibrinous  exudatioj 
They  consist  of  inspissated  mucus,  and  usually  do  not  ctintain  fibrin  or  coa 
lable  lymph.  In  a  case  which  came  under  my  obs*»rvation  a  number  of 
were  expelled,  one  of  which  was  fifteen  inches  in  length*  one  and  a  half  inch 
in  breadth,  and  from  one-fourth  to  one-eighth  of  an  inch  in  thickness, 
specimen,  examined  by  Professor  Wm.  l\.  Welch,  was  found  to  ei>ntain  fibil 
lated  fibrin,  a  large  number  of  pus-cells,  mucous  corpuscles,  with  bactt^i 
red  blood-corpuscles,  and  a  few  cylindrical  epithelial  cells*  Their  expulsiJ 
is  preceded  and  accompanied  by  colicky  pains  and  diarrhcea,  the  dejectio 
containing  blood  and  muco-pus.  In  most  instances  the  casts  are  expell 
repeatedly  after  variable  intervals.  The  patients  are  generally  women 
manifest  hysterical  phenomena,  and  uterine  troubles  are  often  asiMX'ialed 

The  easts   are  probably  formed  in   the  large  intestine,  and  in  connect 
with  other  symptoms  they  denote  inflammation.     The  affection  is  tlu'reffl 
a  variety  uf  colitis.     It  has  received  a  variety  of  names.     DaCosta,  who 
reported  a  number  of  cases,*  calls  it  mcmffffiuoujn  mtrntfM,     The  natnc  tnlt 
diarrhixn  was  pn)posed  by  John  Mason  Good,  and  to  this  name  WimkIwI 
gives  the  preference,  as  implying  no  theory,     (The  reader  is  referred  to  i 
*  Amerietm  Jifumat  of  the  Mfdical  Seicnfct,  Oct,  1871. 
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Medical  History  of  the  War  of  the  Rehellum^  p.  363,  for  a  full  reference  to  the 
literature  of  this  curious  intestinal  afTection.) 

Acute  Enteritis. 

The  term  enteritis  signifies,  literally,  intestinal  inflammation.  Various  sig- 
nifications have  heen  attached  to  it  by  different  writers.  The  older  writers 
described  under  this  name  inflammation  of  the  serous  coat  of  the  intestine, 
but  modem  authors,  almost  without  exception,  apply  the  term  to  inflamma- 
tion of  only  the  mucous  and  submucous  layers.  Many  pathologists  under- 
stand by  enteritis  inflammation  of  any  part  of  the  intestinal  tract,  and  con- 
sider as  subdivisions  of  enteritis  duodenitis,  jejunitis,  ileitis,  typhlitis,  colitis, 
and  proctitis.  There  are  clinical  grounds  for  distinguishing  as  separate  affec- 
tions duodenitis  (usually  in  conjunction  with  gastritis),  typhlitis,  and  proctitis, 
but  it  is  impossible  to  distinguish,  clinically,  jejunitis  and  ileitis.  It  has 
ftlready  been  remarked  that  diffuse  inflammation  of  the  large  intestine  is  lia- 
ble to  involve  the  lower  part  of  the  ileum  ;  and  it  is  likewise  true  that  inflam* 
mation  of  the  small  intestine  frequently  extends  into  the  large  intestine.  As 
we  already  have  in  the  words  dysentery  and  colitis  names  for  inflammation  of 
the  large  intestine,  it  has  become  a  conventional  usage  in  this  country,  and  to 
an  extent  elsewhere,  to  apply  the  term  enteritis  particularly  to  inflammation 
of  the  small  intestine.  The  fact,  however,  is  recognized  that  as  in  dysentery 
the  inflammation  often  involves  the  ileum,  so  in  enteritis,  with  even  greater 
frequency,  the  inflammation  extends  to  the  upper  part  of  the  large  intestine. 
It  will  be  found  that  in  most  of  the  cases  here  described  as  enteritis  the 
inflammation  is  most  intense  in  the  ileum,  the  csecum,  and  the  upper  parts  of 
the  colon.  The  inflammation  may  be,  however,  nearly  or  quite  confined  to 
the  small  intestine. 

Anatomical  Characters. — As  the  disease  in  it«elf  rarely  proves  fatal, 
the  opportunity  of  inspecting  the  appearances  after  death  is  not  often  offered. 
The  changes  are  essentially  the  same  as  those  described  for  acute  simple 
inflammation  of  the  large  intestine  (p.  398).  The  mucous  membrane  presents 
ati  arborescent  redness,  either  diffuse  or  in  patches.  Ecchymoses  within  and 
beneath  this  membrane  may  be  observed.  Its  surface  is  coated  with  mucus 
and  muco-pus.  An  increased  transudation  of  scrum  occurs,  which,  combined 
with  rapid  peristole,  causes  fluid  stools.  The  mucous  and  submucous  tissues 
are  swollen  in  consequence  of  oedema,  congestion,  and  cell-infiltration.  The 
enlargement  of  the  villi  gives  a  plush-like  appearance  to  the  surface  of  the 
mucous  membrane.  The  solitary  and  agminated  follicles  usually  are  swollen 
and  appear  as  grayish-white  elevations  surrounded  by  a  red,  congested  zone. 
Microscopical  examination  shows  a  variable  number  of  emigrated  white 
blood-corpuscles  in  the  submucous  and  mucous  coats.  The  same  remarks  are 
applicable  to  the  desquamation  of  the  epithelium  here  as  in  acute  simple 
inflammation  of  the  large  intestine. 

Clinical  History. — The  local  symptoms  in  cases  of  acute  enteritis  are 
pain,  tenderness  on  pressure  over  the  abdomen,  especially  over  the  lower  part 
of  the  ileum  and  the  caecum,  and  frequently  diarrhoea,  with  nausea  and  vomit- 
ing. The  pain  is  not  intense,  and  is  of  a  dull,  aching  character,  with  exacer- 
Utions,  in  which  it  resembles  the  pain  of  colic.  The  pain  is  referred  to  the 
umbilical  region.  The  tenderness  is  not  great.  Slight  pressure  is  well  borne, 
W  deep,  firm  pressure  occasions  more  or  less  suffering.  Diarrhcra  is  often, 
kttt  not  always,  present.  If  present,  the  dojections  <ire  more  or  less  frequent, 
'0086,  watery,  and  gelatinous.     Tenesmus  and  the  characteristic  dt^eetions  of 
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dysentery  are  wanting.     I  have  met  with  fatal  cases  in  which  diarrhu^a  ha 
not  occurred,  the  inflammation  having  been  limited  to  the  small  intestine,  fr 
shown  by  the  autopsy.     If  diarrhoea  be  a  prominent  symptom,  it  probah^;-^ 
denotes  an  extension  of  the  inflammation  into  the  cfecum  and  colon.    Von^^^ 
ing  is  generally  more  or  less  prominent  as  a  symptom.     It  may  be  excite*^ 
sympathetically,  or  it  may  denote  an  exten.sion  of  the  inflammation  to  ^^^« 
duodenum  and  stomach.     If  jaundice  occur  it  denotes  duodenitis.    ,The  gr-  ^  ' 
eral  symptoms  vary  considerably  in  different  cases,  the  variations  probk.  "|f^t 
corresponding  to  the  extent  as  well  as  the  degree  of  the  inflammation.     'IX*!,^ 
febrile  temperature  is  in  most  cases  moderate  or  slight,  and  the  prostratio  r^  y^ 
not  great.     The  intellect  is  unaffected,  except  in  severe  cases,  when  deliri.ii2Q 
may  occur,  together  with  tympanites,  hiccough,  and  symptoms  denoting  ac/ v 
namia.    The  duration  in  favorable  cases  is  brief,  convalescence  being  declare<i 
in  from  a  week  to  ten  days. 

PATHOLoaiCAL  CHARACTER. — Excluding  enteritis  occurring  in  connection 
with  typhoid  fever,  tuberculosis,  and  the  diseases  of  infancy,  the  disease  W 
no  special  pathological  character.  It  is  a  simple  inflammation  of  a  mucous 
membrane  (intestinal  catarrh).  It  occurs  only  as  a  sporadic  disease,  in  thi& 
respect  differing  from  dysentery.  It  diff"ers  also  from  dysentery  in  not  lead- 
ing to  destructive  lesions  of  the  affbcted  membrane,  like  those  which  occur 
especially  in  the  epidemic  form  of  that  disease. 

Causation. — The  susceptibility  of  the  mucous  membrane  of  the  small 
intestine  to  acute  inflammation  after  infancy  is  slight.  It  may  be  produced 
by  dietetic  excesses,  the  use  of  stimulating  food  and  alcoholic  drinks,  poison- 
ing with  acrid  substances,  and  the  use  of  drastic  purgatives.  It  is  s(»metimes 
attributable  to  the  action  of  cold  upon  the  body  when  heated  and  perspiring, 
local  causes  being  conjoined  therewith.  Fatigue  and  debility  may  co-operate 
with  these  causes. 

Diagnosis. — Acute  enteritis  is  to  be  discriminated  from  dysentery,  gas- 
tritis, colic,  peritonitis,  and  typhoid  fever.  Assuming  that  the  local  symp- 
toms are  sufficient  to  denote  inflammation  somewhere  within  the  abdomen, 
the  absence  of  the  characteristic  dysenteric  evacuations,  of  tenesmus,  and  of 
tenderness  in  the  tract  of  the  colon  suflftces  to  exclude  dysentery.  The  micro- 
scopical examination  of  the  stools  may  aid  in  determining  the  scat  of  the 
inflammation,  as  has  been  shown  by  Nothnagel.  Under  normal  conditions 
Gmelin's  reaction  for  bile-pigment  with  nitroso-nitric  acid  cannot  be  obtained 
in  the  feces  or  in  the  contents  of  the  large  intestine.  If  yellowish  balls  and 
clumps  of  mucus,  or  yellowish  cylindrical  epithelial  cells  which  respond  to 
Gmelin's  test,  be  found  in  the  feces,  it  is  evidence  of  increased  peristole, 
and  often  of  inflammation  in  the  small  intestine.  The  presence  of  much 
undigested  food,  such  as  abundant  starch-granules,  in  the  feces  is  also  evi- 
dence of  increased  peristole  in  the  small  intestine. 

Nausea  and  vomiting,  if  unusually  prominent,  may  suggest  acute  eastritis. 
But  the  symptoms  of  acute  gastritis  point  distinctly  to  the  stomach  as  the 
seat  of  di.sease.  This  disease  may  generally  be  excluded  without  difficulty. 
The  two  diseases,  however,  may  be  combined.  The  inflammation  in  some 
cases  perhaps  extends  from  the  small  intestine  to  the  stomach ;  and  in  cases 
of  poi.soning  with  acrid  substances  the  local  effects  of  the  latter  may  be  pro- 
duced within  the  small  intestine  as  well  as  in  the  stomach. 

Colic  is  a  functional  afl^ection  characterized  by  intense  paroxysmal  pain, 
without  tenderness  or  febrile  movement,  and  is  oftener  accompanied  by  con- 
stipation  than  by  diarrhoea.     These  points  are  sufficient  for  its  exclusion. 
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JV.S  regards  the  local  symptoms,  acute  enteritis  approximates  to  acute  peri- 
tottit:is  more  closely  than  to  any  other  affection ;   but  as  a  rule  there  is  a 
^arlted  disparity  in  the  intensity  of  the  symptoms  in  these  two  affections. 
Th^     p^i^^j  tenderness,  and  tympanites  common   to  both   are,  in   the   great 
majority  of  cases,  notably  greater  in  peritonitis.     Diarrhoea,  which  is  the 
Tul«  in  enteritis,  occurs  exceptionally  in  peritonitis.     Rigidity  of  the  abdom- 
inal TDascles,  which  is  one  of  the  diagnostic  symptoms  of  peritonitis,  is  want' 
iug  in  enteritis.     Moreover,  the  constitutional  disturbance,  as  denoted  by  fre- 
Quency  of  the  pulse,  prostration,  etc.,  is  much  greater  in  peritonitis.    Attention 
to  tliese  points  renders  the  differential  diagnosis  easy  in  most  cases. 

The  abdominal  symptoms  in  typhoid  fever  may  lead  the  physician  to  sup- 
nose  that  disease  to  be  simply  enteritis,  and  on  the  other  hand  a  primary 
enteritis  may  be  supposed  to  be  typhoid  fever.  Typhoid  fever  is  to  be 
excluded  by  the  absence  of  the  diagnostic  symptoms  which  attend  its  develop- 
ment and  progress — namely,  the  characteristic  rise  of  temperature,  together 
with  cephalalgia,  epistaxis,  bronchitis,  the  rose  eruption,  and  delirium.  More- 
over, the  adynamic  symptoms  in  typhoid  fever  are  generally  greater  than  in 
gimple  acute  enteritis,  while  the  enteric  symptoms  are  less  marked. 

Prognosis. — Acute  enteritis  after  infancy  in  the  majority  of  cases  is  not  a 
disease  of  great  gravity.  If  it  be  not  associated  with  any  other  important 
affection,  and  the  patient  have  not  a  feeble  constitution,  a  favorable  prognosis 
may  generally  be  entertained.  The  disease,  however,  sometimes  ends  fatally. 
This  is  to  be  apprehended  when  the  pulse  becomes  feeble  and  frequent,  the 
prostration  marked,  and  delirium  is  developed,  the  local  symptoms  persisting. 
The  mode  of  dying  is  by  asthenia,  as  in  cases  of  dysentery. 

Treatment.— The  indications  for  treatment  may  be  embraced  in  a  few 
words.     An  efficient  but  non-irritating  purgative  is  generally  at  first  advis- 
able.    Afterward  opium  in  some  fonn  is  to  be  given  sufficiently  to  relieve 
pain  and  diarrhoea.     It  may  be  administered  by  either  the  mouth  or  rectum, 
or  alternately  in  both  modes,  or  by  hypodermic  injection.     It  is  to  be  given 
in  doses  proportionate  to  the  urgency  of  the  symptoms,  and  graduated  accord- 
ing to  its  effects.     Fomentations  over  the  abdomen  by  means  of  poultices, 
tbe  water-dressing,  or  spongio-piline  are  useful.    Moderate  stimulation  of  the 
surface  of  the  abdomen  by  sinapisms  or  liniments  is  appropriate.    General  or 
local  depletion  by  bloodletting  is  very  rarely  if  ever  called  for.     Mercury  as 
am  alterative  remedy,  or  given  to  **  improve  the  secretions,"  is  not  to  be  recom- 
mended.    The  supporting  treatment  is  indicated  in  proportion  to  the  duration 
of  the  disease  and  the  tendency  to  failure  of  the  vital  powers.     The  diet  at 
first  should  be  restricted  and  bland,  but  alimentation  is  of  course  important 
if  supporting  measures  be  indicated.     The  question  of  irrigation  does  not 
enter  into  the  consideration  of  the  treatment  of  enteritis,  inasmuch  as  the 
injected  liquid  does  not  readily  ascend  beyond  the  ileo-csecal  valve. 

.  Subacute  and  Chronic  Enteritis. 

Subacute  enteritis  is  of  frequent  occurrence,  arising  either  from  dietetic 
errors  or  an  arrest  of  digestion  by  exposure  to  cold,  over-exertion,  etc.  It  is 
not  easy  to  distinguish,  practically,  cases  of  transient  subacute  enteritis  from 
caf«s  of  functional  diarrhoea ;  nor  is  it  of  much  practical  consequence  to  make 
this  discrimination,  since  the  indications  for  treatment  in  either  case  do  not 
materially  differ,  embracing  mild  purgation,  followed  by  anodyne  remedies 
and  reg:ulation  of  the  ingesta. 

Enteritis,  acute,  subacute,  and  chronic,  is  described  by  some  authors  under 
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the  name  of  intestinal  catarrh.  Here,  as  in  other  connections,  the  tenn  catarrli 
is  not  adopted  in  this  work.  Authors  who  treat  at  length  of  intestinal  cttarrii 
embrace  under  this  head  cases  which  I  describe  in  connection  with  diarrhiit 
and  intestinal  dyspepsia. 

Chronic  enteritis  is  usually  referable  to  some  prior  morbid  condition.  It  verr 
rarely  follows  acute  enteritis.  Chronic  passive  congestion  in  the  portal  circula- 
tion is  a  cause  of  chronic  enteritis.  It  may  in  this  way  attend  (fiseases  of  the 
liver  (such  as  cirrhosis),  of  the  lungs  (such  as  emphysema,  chronic  pleuritis). 
and  of  the  heart  (valvular  lesions.)  All  of  these  affections  lead  to  chronic  intes- 
tinal inflammation  by  obstructing  the  flow  of  blood  through  the  portal  system. 
The  pathological  condition  is  at  first  chronic  passive  congestion  of  the  intes- 
tines. Bright's  disease  may  be  accompanied  by  chronic  enteritis.  It  is  a  fre- 
quent attendant  of  tuberculous  ulcerations  of  the  intestine,  and  it  may  oceor 
in  chronic  tuberculosis  without  the  presence  of  intestinal  ulcers.  Chronie 
enteritis  occurs  also  as  a  circumscribed  inflammation  about  other  forms  of 
intestinal  ulcer,  about  new  growths  in  the  intestine,  and  above  strictures  of 
the  gut.  The  intestinal  mucous  membrane  in  chronic  enteritis  is  coated  witli 
mucus,  and  is  usually  of  a  slate  or  ash  color  from  the  deposition  of  pigment. 
The  follicles  are  often  enlarged  and  pigmented,  and  they  may  be  the  seat  of 
ulcers. 

The  SYMPTOMS  are  the  same  as  those  in  acute  enteritis,  but  they  are  \m 
marked.     Constipation  may  alternate  with  diarrhoea.     As  regards  treatment 
the  cause  should  be,  as  far  as  possible,  removed.     This  involves  in  many 
cases  the  treatment  of  a  prior  morbid  state.     [In  the  so-called  idiopathic 
cases — i.  e.  cases  in  which  the  cause  is  not  ascertainable — benefit  may  he 
derived  from  the  alternate  use  of  saline  cathartics  and  intestinal  antiseptics. 
The  former  deplete  the  vessels  and  empty  the  bowel  of  stagnating  contents, 
while  the  latter  counteract  the  putrefactive  processes  which  exert  so  inju- 
rious an  effect  upon  the  intestinal  mucosa.     The  best  intestinal  antiseptics 
are  thymol,  naphthalin,  and  bismuth  salicylate.     The  diet  should  be  limited- 
to  animal  broths  and  tender  beef,  mutton,  and  chicken,  and  it  is  often  advi&^ 
able  to  inaugurate  the  treatment  with  an  exclusive  diet  of  skimmed  milk — i 
from  three  pints  to  two  quarts  daily.    This,  with  a  little  toast  or  "  zwieback.' 
will  support  the  patient,  provided  he  be  kept  at  rest,  until  it  is  thought  advi^ 
able  to  give  the  articles  above  mentioned.     Fatty  materials  should  be  di^ 
carded  from  the  diet  as  far  as  possible.     Astringents,  such  as  acetate  of  leac3 
nitrate  of  silver,  gallic  acid,  and  the  styptic  salts  of  iron,  are  of  little  moc! — 
than  temporary  benefit  unless  preceded  by  the  course  above  outlined. — H.] 
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Intestinal  Ulcers. 

1HE  important  forms  of  inte^inal  ulcers  are  the  following :  simple  inflam- 

latory  (including  follicular),  digestive,  dysenteric,  typhoid,  tuberculous, 

and  syphilitic.     Certain  rare  varieties,  as  the  embolic,  the  amyloid,  the  corro- 

flre  (from  swallowing   corrosive  poisons),  the  variolous,  and  the  mycotic 

(specially  in  malignant  pustule),  will  receive  no  further  attention. 

Hcers  may  occupy  any  part  of  the  intestinal  tract.     In  general  it  may  be 
Slid  that  their  favorite  seats  are  the  ileum,  the  csecum,  the  sigmoid  flexure, 
aod  the  rectum.     Simple  inflammatory   ulcers,   also  called  catarrhal,  have 
been  treated   of  in  connection    with   dysentery   and   with    enteritis.     They 
include  follicular  and  non-follicular  forms.     T'lcers  produced  by  pressure  of 
ZDpactcd  feces  are  sometimes  called  stercoral.     Similar  ulcers  may  be  caused 
by  foreign  bodies.     These  ulcers  from  pressure  are  most  frequent  in  the 
caecum,  vermiform  appendix,  and  sigmoid  flexure.     They  have  been  consid- 
ered in  connection  with  typhlitis  (see  p.  417  ef  scq.).    Digestive  ulcers  occur 
onJy  in  the  upper  part  of  the  intestine.     They  are  of  the   same   nature  as 
digestive  or  simple  gastric  ulcer,  and  will  be  considered  in  the  next  article, 
under  the  head  of  Duodenal  Ulcer.     Dysenteric  ulcers  have  already  been 
deMribed.      The  so-called   uracmic  ulcers  which  occur  in    Bright 's  disease, 
and  which  are  sometimes  attributed  to  the  irritation  of  carbonate  of  ammonia 
produced  from  urea  in  the  intestinal  tract,  are  in  some  cases  the  result  of  a 
djsenteric  process.     Dickinson  has  observed  small  ulcers  in  the  lower  part 
of  the  ileum  in  connection  with  small  contracted  kidney.     Typhoid  ulcers 
will  he  described  subsequently  in  connection  with  Typhoid  Fever. 

Taherciihm  intestinal  ulcers  are  very  frequently  present  in  cases  of  pul- 
monarj  tuberculosis.  They  very  rarely,  if  ever,  occur  independently  of 
toberculouB  processes  in  the  lungs.  The  hypothesis  that  the  intestinal  ulcers 
of  phthisical  patients  are  caused  by  swallowing  tuberculous  sputa  is  probable, 
m  view  of  the  fact  that  these  ulcers  have  been  produced  by  feeding  animals 
with  tuberculous  substances.  Tuberculous  ulceration  aff"ects  by  preference 
the  lower  part  of  the  small  intestine.  The  solitary  follicles  and  Peyer'.s 
patches  are  usually  first  involved,  but  tubercles  may  xlevehip  independently 
of  these  structures.  The  process  often  extends  to  the  remainder  of  the  small 
intestine  and  to  the  large  intestine.  The  vermiform  appendix  is  very  often  the 
<eat  of  tuberculous  ulceration.  The  solitary  follicles  and  the  individual  folli- 
ekss  of  Peyers  patches  become  swollen,  and  they  undergo,  first  in  their  centre, 
cheesj  degeneration.  The  cheesy  mass  softens  and  a  little  ulcer  is  produced. 
ThLs  ulcer  extends  partly  by  an  inflammatory  process,  but  chiefly  by  the  devel- 
opment of  tubercles  in  its  edges  and  base.  These  tubercles  undergo  cheesy 
metamorphosis  and  soflening.  The  shape  of  the  ulcer  may  correspond  at 
first  to  that  of  a  Peyer's  patch,  but  its  tendency  is  to  extend  transversely  in 
the  course  of  the  lymphatics  and  blood-vessels.     This  direction  is  explained 
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the  fact  that  the  tubercles,  to  whose  development  the  ulcer  owes  it«  progres  , 
m  chiefly  in  the  walls  of  these  vessels.     The  appearance  of  a  fullv-form^ 
berculous  ulcer  is  characteristic.     Its  long  axis  is  transverse  to  the  axis  Q^^^*^ 
e  intestine  ;  but  this  rule  is  not  without  exceptions.    The  ulcer  may  nea^^^^  ^ 
icircle  the  lumen  of  the  intestine.     Tuberculous  ulcers  constitute  the  m^t--:^  '^ 
:e(iuent  and  important  of  the  so-called  annular  or  girdle  ulcers.    The  edges  ^* 

he  ulcer  are  thickened  and  sinuous,  and  present  an  appearance  often  descri^-^^^  ^ 
18  worm-eaten,  from  the  presence  of  little  excavations  due  to  softened  ^^ti^L/ 
cles.     Tuberculous  granulations  are  usually  recognized  without  difficulty  l^^>^  i' 
in  the  edges  and  in  the  base  of  the  ulcer.     Tubercles  are  developed  in  Xl^^ 
vicinity  of  the  ulcers.     Patches  of  little  white  tuberculous  nodules  seatet)  f  ^ 
the  subserous  tissue  can  generally  be  seen  on  the  peritoneal  surface  coven'nir 
the  site  of  the  tubercle.     These  peritoneal  tubercles  are  of  great  assistance  f 
the  recognition  of  both  the  position  and  the  nature  of  the  ulcer.    Upon  micrc 
scopical  examination  tubercles  are  found  in  the  neighborhood  of  the  ulcer  i  : 
the  muscular  and  other  coats  of  the  intestine.     They  are  formed  chiefly  in  tk^ 
outer  sheaths  of  the  arteries  and  in  the  lymphatic  vessels.     As  a  rule,  the^^         : 
present  the  typical   giant-celled  structure.      Woodward  describes  a  tnnt-- — '" 
verse  puckering  of  the  mucous  membrane  in  the  neighborhood  of  tubercu-'-^ —  ^ 
lous  ulcers,  due  to  a  tendency  in  the  ulcer  to  longitudinal  contraction.    Pkr-- — 
tial  cicatrization  of  tuberculous  ulcers,  resulting  even  in  stenosis,  has  been  '^^ 
observed  in  several  instances.     That  the  tuberculous  ulcers  ever  completely  "^^^a 
cicatrize  is  improbable.     These  ulcers  do  not  often  lead  to  perforation  of  the  '^^^-. 
intestine,  and  very  rarely  indeed  to  general  peritonitis  from  perforation.    Cir-    — *^ 
cumscribed  peritonitis  over  the  seat  of  the  ulcer  is  common.     Tuberculous    ^  *^ 
ulcers  are  usually  accompanied   by  more  or  less  inflammation  of  the  sur-    —'*'* 
rounding  mucous  membrane.     The  mesenteric  glands  are  frequently  swollen    ^^^^ 
and  tuberculous. 

Syphilitic  intestinal  ulcers  are  infrequent.     In  only  a  small  number  of  cases  ^  ^>- 
bas  their  origin  from  gummata  been  demonstrated.     Syphilitic  ulcers  of  the-s^*^ 
intestine  are  either  round  or  transverse.     They  may  form  annular  or  girdles  #  J 
ulcers.     Their  edges  are  generally  grayish-white,  indurated,  and  fibrous;  th^«^ 
base  is  also  indurated  and  usually  without  much  purulent  secretion ;  and  Xhrnm-W 
serous  coat  over  the  ulcer  is  often  thickened,  and  may  present  cicatricial  ti^  ^  - 
sue  containing  little  fibrous  nodules.     In  the  thickened  walls  and  base  chees  *^  — . 
nodules,  which  are  doubtless  gummata,  are  occasionally  detected.     The  haiv  _^ 
fibrous  tissue  forming  the  floor  and  edges  of  the  ulcer  is  generally  denser  -^ 
infiltrated  with  small  round  cells.    These  ulcers  may  be  found  in  both  the  larg*  ~j, 
and  the  small  intestine.    Their  cicatrization  leads  to  more  or  less  contraction  ^^e^tf 
the  calibre  of  the  intestine.     Submucous  gummata  have  been  found  with  a  "^j^ 
without  ulceration  of  the  intestine,  but  they  are  extremely  rare.     They  app€?4(^ 
to  be  more  frequent  in  congenital  than  in  acquired  syphilis.     Syphilitic  ulcory 
and  strictures  of  the  rectum  are  considered  fully  in  works  devoted  to  veoe. 
real  diseases.     According  to  Fournier,*  syphilitic  stricture  of  the  rectum  mij 
bo  due  not  only  to  the  cicatrization  of  ulcers,  but  also  to  a  diffuse  hyperpl^. 
tic  infiltration  of  the  mucous  and  submucous  coats.     To  this  syphilitic  infl. 
tration  he  gives  the  name  of  ano-rectal  .syphiloma.     Birch-Hirschfeld*  Iim 
described  as  an  occasional  lesion  of  ct»ngenital  syphilis  diffuse  sclerosis  of  tl^ 
intestinal  mucous  membrane,  which  was  found  thickened  by  an  infiltration  of 
fusiform  cells. 

The  SYMPTOMS  of  intestinal  ulceration  cannot  well  be  considered  apart  fro* 
the  morbid  conditions  on  which  the  ulcers  depend.  In  general,  the  syniptoi 
are  not  characteristic  of  ulceration.     There  may  be  tenderness  on  pressure 

*  IjT^ons  rcditfves  par  Ch.  Pornk%  Paris,  1875. 

*  Wiener  ^fe(L  Pres^e,  1878,  No.  41. 
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the  ulceration  be  extensive,  especially  if  it  be  seated  in  the  large  intestine. 
The  nutrition  of  the  patient  is  usually  impaired.  The  character  of  the  stools 
is  often  abnormal.  There  may  be  diarrhoea,  with  liquid  and  often  bloody  evac- 
uations. On  the  other  hand,  constipation  may  be  present,  particularly  if  the 
uleew  be  high  up  in  the  bowels.  Symptoms  are  often  referable  to  a  coinci- 
dent^ enteritis.  The  hemorrhage  from  intestinal  ulcers  may  be  so  profuse  or 
persistent  as  to  prove  the  immediate  cause  of  a  fatal  termination,  but  instances 
of  this  are  rare.  Tubercle  bacilli  are  frequently  present  in  the  fecal  dis- 
charges in  cases  of  tuberculous  ulceration  of  the  intestines.  In  rare  instances 
tal>€rculou8  ulcers  of  the  rectum  are  situated  so  that  they  can  be  explored 
diiHng  life.  Ulcers  may  give  rise  to  perforation  and  fatal  peritonitis.  They 
na^r  cause  fistulous  communications.  If  cicatrization  take  place,  constriction 
of  the  intestinal  canal  may  be  thereby  produced,  and  this  stenosis  may  be 
the  cause  of  death.  Syphilitic  ulcers  are  particularly  likely  to  cause  stric- 
txircof  the  intestine,  but  the  same  result  may  follow  dysenteric,  simple  inflam- 
matory, and  even  in  rare  instances  tuberculous  ulcers.  Typhoid  ulcers  do 
not  lead  to  stenosis.  Not  very  infrequently  ulcers  are  found  unexpectedly 
in  poi^t-mortem  examinations,  there  having  been  no  symptoms  referable  to 
til  em  during  life.  The  prognosis  depends  upon  the  primary  morbid  condition. 
THe  treatment  also  has  reference  to  this  state.  In  general,  the  treatment  indi- 
cated in  chronic  dysentery  is  applicable.  Ulcers  and  strictures  seated  in  the 
lower  part  of  the  rectum  are  open  to  inspection,  and  are  to  be  treated  by  local 
applications  and  surgical  procedures. 

Duodenal  Ulcer. 

Chronic  ulcer  has  the  same  anatomical  characters  in  the  duodenum  as  in  the 
•stomach,  and  is  probably,  like  the  latter,  caused  by  the  solvent  action  of  the 
gastric  juice.  It  is  far  less  frequent  than  gastric  ulcer,  the  proportion  being 
as  1  to  30  of  the  latter.  The  situation  is  usually  near  the  pyloric  opening. 
In  contrast  with  gastric  ulcer  the  ages  of  patients  arc  generally  between 
tliirtj  and  forty,  and  duodenal  ulcer  occurs  much  oftener  in  men  than  in 
-wcmen.  These  are  points  to  be  taken  into  account  in  the  diagnosis.  The 
fact  of  its  occurrence  in  some  cases  after  severe  bums  of  the  skin  is  also  to 
\»e  borne  in  mind. 

The  local  symptoms  by  which  it  is  to  be  differentiated  from  gastric  ulcer 
*Te  as  follows :  Vomiting  is  often  wanting,  and  when  it  occurs  the  intervals 
l>etween  its  occurrence  and  the  ingestion  of  food  are  longer.     The  ingestion 
of  food  does  not  occasion  the  same  degree  of  gastric  disturbance  and  conse- 
quent distress.     Paroxysms  of  pain  often  occur  having  the  severity  and  cha- 
rirter  of  gastralgia.     The  pain,  as  in  gastralgia,  is  sometimes  relieved  by  the 
taking  of  food.     The  pain  is  referred  to  the  right  hypochondriuni.    Jaundice 
wmetimes,  but  rarely,  is  associated  with  duodenal  ulcer.     From  the  occur- 
rence of  this  symptom  either  duodenitis  or  the  situation  of  the  ulcer  near 
the  opening  of  the  ductus  communis  is  to  be  inferred.     Hemorrhage  is  as 
liable  to  occur  as  in  cases  of  gastric  ulcer.     Blood  may  be  vomited,  but  it  is 
passed  in  larger  quantity  by  the  bowels.     These  points  relating  to  hemor- 
rliage  are  significant  as  regards  the  diagnosis.     Cancer  is  excluded  by  the 
ahsence  of  tumor,  of  the  gastric  symptoms  usually  connected  with  that  affec- 
tion, and  of  the  appearance  characteristic  of  the  cancerous  cachexia.     More- 
orer,  cancer  usually  occurs  at  a  later  period  of  life — namely,  between  forty 
nod  sixty  years  of  age. 

Duodenal  ulcers  may  cicatrize,  giving  rise  to  stenosis  and  consequent  dila- 
tation of  the  stomach  ;  but  cicatrization  is  rare.  Perforation  may  take  place 
and  ^ve  rise  to  fatal  peritonitis.      This  result  is  sometimes  prevented  by 
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adhesions  of  tho  liuodenum  over  the  dte  of  the  nicer  prior  to  the  pcrf*^"^** 
tioru     These  adhesions  may  take  |>la<3e  antl  rupture  afterward  oecar,  a&  i^ 
case  which   was  under  my  observation.     Duodenal  like  ga&tric  ulctr  t^^ 
remain  latent  until  perforation  oecur». 

The  TREATMENT  13  essentially  the  same  as  in  cades  of  gastiic  ulcer. 


Embolism  of  the  Superior  Mesenteric  Artery. 

Enibulisni  of  the  superior  mesenteric  artery  it*  followed  by  heraor^ 
infarction  of  the  small  intestine.     Although  this  artery  anastomoses 
with  the  piancreatieo-duodenal  and  with  the  inferior  mesenteric,  it  hii- 
shown   by  tlie  experiments  of  Litten'  that  its  branehes  are  so  litili  "■ 

ant  of  an  irisuflxciiMit  supply  of  blood   that  their  coals  undergo  a  m* 
uUeration  which  suffieea  for  the  production  of  a  hemorrhaijio  infarction  :    :  . 
a  complete  collateral  circulation  can  be  established.      The  wide  ext<qjt  o  -^^ 
territory  over  which  this  vessel  is  distributed  is  an  impediment  to  the  mp^  ^^ 
development  of  a  sufficient  collateral  circulation,  which,  even  in  arterici^  ro^i 
favorably  situated,  often  re(|uires  considerable  time.     About  thirty  canes  o-a^^ 
embolism  of  the  main  trunk  or  of  the  branches  of  the  superior  mcMmt^ri  - 
artery  have   been    recorded.      The   embolus   itself  can  usually  be  detc 
post-mortem  without  difficulty.     The  parts  affected  by  embolism  of  tb«»  WMiii 
trunk  are  the  ^eater  portion  of  the  small  intestine  and  the  u[  f  i 

the  large  intestine.     The  extent  of  intestine  involved  of  course  d»  |  = 

the  she  oC  the  branch  obstructed.     The  wall  of  the  affected  portion  ut'  ititei- 
tine  is  swollen,  ledematous,  and  more  or  less  infiltrated  with  blood      Ther 
may  be  in  addition   large  and  i^miall  circumscribed  hemorrhages  in  the  \uu 
tinal  coats.     The  mucous  membrane  especially  is  swollen,  soft,  and  infiltrit*' 
with  blood.     Its  surface  is  coated  with  a  layer  of  blood  or  of  M 
mucus.     Id  certain  places  there  nmy  be  loss  of  substance  from  nex^i  r  . 
mucosa.     The  solitary  follicles,  Peyer's  patches,  and  the  mesenteric  gland 
are  frequently  swollen.     When  the  main  trunk  of  the  artery  is  occlnde«l  the 
are  hemorrhages  also  in  the  mesentery*     At   first  circumscribed  peritonit 
and  subsequently  general  peritonitis  result.       If  the  artery  become  flowly^ 
obstructed,  as  by  pressure,  no  effectr*  fullow. 

The  SYMPTOMS  have  been  stlidit^d  chiefly  by  (ierhardt  and  by  Kusstnaiil.^ 
Those  to  which  tliey  attribute  diagnostic  importance  are  the  ff^llowing :   L  A^ 
source  for  an  embolus  i  organic  disease  of  the  heart  was  usually  ]>resent)     — 
Abundant   intestinal   hemorrhages,  which  cannot   be  explained  by  an   inde^^ 
pendent  disease  of  the  intestine  or  by  portal  obstruction.     H.  Kapld  fall  uf 
temperature.      4.    Pain  in  the    abdomen,  often   resembling  colic  and  «d\en. 
Tioleut.     5,  After  a  time  development  of  tympanites,  and  perhaps  of  a  recog— 
nJjEaMe  exudation  in  the  peritoneal  cavity.     Vk  The  evidence  of  er!'*"'^'-'"  of 
otk^r  arteries  of  the  body.     7.  In  rare  instances  the  detection   b  ^n 

of  sacs  containing  blood  between  the  folds  of  the  mesentery.  Vouunni:  nas- 
present  in  many  of  the  cases  reported.  The  bloody  stools  often  hat!  a  fctiA 
odor  The  blood  was  sometimes  of  a  tarry  consistence,  and  at  other  times  it^ 
was  fluid  or  in  clots.  Occasionally  no  hemorrhage  occurred.  In  that  caiie* 
the  diagnosis  is  impossible.  The  symptoms  develop  suddenly,  and 
ally  soon  follows,  preceded  by  collapse.  It  does  not  seem  to  be  absdl 
In  a  case  reported  by  Moos  which  recovered  the  diagnosis  of  this  nt 
rendered  very  probable.  The  diagnosis  in  the  favorable  case^  of  1. 
was  not  so  well  established. 

I  Virehoyf^  Arehiiu  1875,  Bd,  63.  S.  2S9. 

•  mirthtir,)tr  medU.  Zeitufhifi,  1864,  Bd.  4  u.  5. 
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•X^e  objects  of  treatment,  as  stated  by  Gerhardt,  are  to  check  the  heinor- 
j^j^^e,  to  prevent  necrotic  processes  in  the  intestine,  to  repair  the  loss  of 
kloO<i*  *"^  ^^  favor  the  re-establishment  of  a  collateral  circulation.  He  says : 
<i  Ir»  ^^^^  ^^7  these  indications  are  to  be  best  fulfilled  future  experience  must 
Og^i^le."  Moos  treated  his  case  which  recovered  by  rest,  lukewarm  nouri sh- 
iner l^roths,  small  doses  of  wine,  and  by  the  internal  and  external  application 
of  ice.    A  certain  degree  of  doubt  necessarily  attaches  to  the  diagnosis  of  this 

l^mbolism  of  the  inferior  mesenteric  artery  is  sometimes  unattended  by 
svrnptoms ;  at  other  times  symptoms  similar  to  those  described  were  present. 
Qui  J  about  eight  cases  have  been  recorded. 


Oaxcinoma  of  the  Intestine. 

Cancer  of  the  intestine  presents  the  same  varieties  as  when  seated  in  the 
itomach.  The  most  frequent  situation  by  far  is  the  rectum.  Here  it  is  open 
to  discovery  and  examination  by  the  touch  and  vision.  Next  to  the  rectum, 
it  ia  most  frequently  situated  at  the  sigmoid  flexure  of  the  colon  ;  and  next  in 
tk  tmnsverse  colon.  It  is  situated  in  the  duodenum  or  jejunum,  the  lower 
portion  of  the  ileum,  the  descending  colon,  the  ascending  colon,  and  the  mid- 
ik  of  the  ileum,  as  regards  relative  frequency  in  the  order  in  which  these 
ptati  are  now  enumerated.  In  these  different  situations  it  often  produces 
obstruction  by  compression  and  stricture. 

The  cancerous  growth,  when  it  has  reached  a  certain  extent,  if  situated 
iboTe  the  rectum,  forms  a  tumor  which  may  be  felt  through  the  abdominal 
viaUs.    The  problem  is  then  whether  or  not  the  tumor  be  carcinoma.     The 
diapiosis  is  to  be  based  on  the  existence  of  radiating,  lancinating  pains,  the 
Mge  of  the  patient  (over  forty  years),  the  frequently  nodulated  character  of 
the  tumor,  the  occurrence  of  bloody  stools,  the  evidence  of  hereditary  predis* 
position,  and  the  symptoms  which   denote  the  cancerous  cachexia.     Fecal 
tamers,  enteroliths,  and  foreign  bodies  are  to  be  excluded  ;  also,  sarcomas 
and  the  benign  neoplastic  growths — namely,  fibromas,  niyomas,  lipomas,  cysts, 
and  adenomas.     These  as  well  as  cancerous  growths  may  produce  obstruction 
at  different  situations  in  the  intestinal  canal.    They  cannot  in  cases  of  obstruc- 
tion be  excluded  with  certainty  unless  they  be  situated  in  the  rectum.    They 
cannot  be  differentiated  from  each  other  during  life,  and  hence  they  are  of 
pathological  rather  than  of  clinical  interest.     This  brief  reference  to  them, 
therefore,  is  all  that  is  called  for.    Duodenal  cancer  is  not  easily  differentiated 
from  cancer  of  the  stomach.     The  differentiation  is  not  practically  of  import- 
ance.    The  association  of  jaundice  points  to  the  former. 

Waxy  Degeneration  of  the  Intestine. 

The  intestine  as  well  as  the  stomach  is  not  infrequently  the  seat  of  this  struc- 
toral  change.  The  alteration  is  generally  present  throughout  both  the  large  and 
the  iimall  intestine,  but  it  is  usually  most  intense  in  the  lower  part  of  the  ileum. 
The  mucous  membrane  may  be  the  coat  chiefly  affected,  or  in  addition  the 
other  coats  may  be  involved.  Usually  the  solitary  follicles  and  Peyer's  patches 
eaeape  or  are  but  slightly  affected.  In  certain  cases,  however,  the  waxy 
cha.Dge  is  most  marked  in  these  structures  (Hayeni).  Neumann  observed 
c&ses  in  which  the  muscularis  mucosa)  was  predominantly  affected.  Waxy 
degeneration  is  not  to  be  positively  recognized  post-mortem  without  the 
application  of  iodine  or  other  appropriate  reagents.  Simple  inflammation 
of  the  mucosa  is  generally  present  in  cases  of  waxy  degeneration.     Kyber 
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denies  that  there  is  any  tericleni;>  .i<  ...-^  alteration  to  the  produdWo  -a 
ulcers.  Tnberculous  ulceratiotis  aro  often  present  when  the  waiy  moUmoi* 
phnsis  is  Beeunilary  tu  phthlbis. 

Waxy  di^generation  may  be  irifeired   when  diarrhoQa  is  a  promineoi  uid 
pt*rsisient   Bymptoin    in    eonuectioa    with    waxy   degoneratioii   of   '' 
spleen,  or  kidneys,  these  orgaQ^s  being  affected  eUber  singly  or  v 
the  latter  being  ofteo  tlie  eiir^e.     The  lesion  is  rarely  oon6ned  to  ihis  umutui- 
ary  eanuh  and  if  no  confined  the  diagnoeis  is  impossible. 

The  lesion  is  a  perniauent  one,  and  admitfl  of  only  palliative  treatmeut. 


Certain  atruotuml   affections  of  the   intestine  are  important   as  c:niH'ri- 
meohiinieal  obstruction  to  the  passage  of  the  intestinal  contents.     11 
we  may  consider  ohatrurtum  of  tly*  howrh  jqx  oh$tipat!fm  as  caused,/ 
structural  affeetions ;  and  sccoml^  as  dependent  on  causes  other  than  1 
of  structure — namely,  on  the  impaction  of  fcces^  the  formation  of  concr*  iiw..^ 
called  enteroliths,  the  introduction  of  foreign  bodies,  and  on  merely   fanr- 
tiorial  disorder.     The  term  ileus  or  iliac  pa^^sion  and  other  name^  have  hern 
ap»plied  to  cases  of  obstipation  with  the  ejection  from  the  mouth  of  ihcf  iQl«$- 
tinal  contents",  or  so-called  stercoraeeous  vomiting.      Ss  the  1  m 

occurs  in  connection  with  obstruction  from  various  causes^  the  n:; :  a 

it  have  no  spccinl  patbologicAl  significance^  and  they  tend  to  prudut^  u. 

Obstruction  from  structural  affections  is  not  of  very  frequent  - 
The   statistical   researches   by   Brint»>n,   the   whole   number  of    pi 
fiecropsies  licing   12Ji00,  showed  obstructions  from  various  cuuse^ 
of  hernia^  in  the  proportion  of  1   in  280  deaths.^      The  lesions  inv 
obstruction  are  the  following:   Intussusception  or  invagination;   sirn 
tion   from   hernia   within   the  abdomen;   rotation   of  a  portion  of  inr 
upon  its  own  axis  or  upon  the  mesentery,  and  twisting  of  a  portion  ot 
tine  around  another  coil  of  intestine  ;  compresaion  of  one  portion  of  itn 
by  another  portion  or  by  a  tumor  situated  exterior  to  tht*  canal;  anu  ^^m-- 
ture  produced  by  morbid  growths  within  the  canal  or  by  the  controctioti  fol- 
lowing the  cicatrization  of  ulceri^.     In  these  several  affections  obstipatiun 
a  common  feature;  but  they  differ  in  an  important  point — namely,  certain 
them  causing  only  mechanical  obstruction,  and  others  involving  in  additi 
strangulation.      This  point  of  difference  is  to  be  taken   into  nfcoTuit   w| 
reference  to  diagnosis,  prognosis,  and  treatment.     The  stnn  ► 
giving  rise  to  both  obstruction  and  strangulation  will  be  tirst  * 
afterward  obstruction  by  causes  which  do  not  occasion  strangulation. 

Intussusceptioiip 

Intussusception,  or  int-cstinal  invagination,  is  the  reception  of  one  portia  _ 
of  the  intestine  into  another  portion,  (jenerally,  the  invagination  is  fro* 
above  downward,  but  in  rare  instances  the  lower  portion  is  received  into  the 
upper.  The  latter,  called  retrognide  invagination,  according  to  Leichteu- 
stern,  never  becomes  incarcerated  and  .strangulated  It  is  certain  thai 
Invagination  may  occur  transiently^  fpving  rise  to  no  symptoms.  In  IK 
mortem  examinations,  especially  in  children,  innocuous  invaginations  of 
small  intestine  are  not  infrequently  found ;  the  invaginated  purtiou  ia 
stored  without  difficulty,  and,  aside  from  the  displacement,  there  are  no  n 
bid  appearances.     I  counted  as  many  as  fifteen  such    invaginations  in 

bodv  of  a  ehild  dead  with  typhoid  fever.     They  baVe  been  observed  ri, 

cially  af^r  death  from  cerebral  diseases,  and  they  are  supposed  to  o^ui 
*  BriiUh  and  Foreign  Mcilico-CHirurg,  Revieuff  October,  1$57. 
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d»  1  x-inp;  the  last  moments  of  life.  It  is  only  when  the  in  vagina  ted  portion 
ln-^_romes  incarcerated,  giving  rise  to  congestion,  inflammation,  etc.,  that 
q\^  r=^1ruction  and  the  symptoms  of  strangulation  are  produced.  The  lesion  is 
th»«-  "  ^"^  ^^  very  great  gravity,  in  the  great  majority  of  cases  ending  fatally. 
ptm  £»  is  the  most  frequent  of  the  lesions  causing  fatal  obstruction.  Of  169 
£sa.^«sof  obstruction  from  various  lesions  collected  by  Phillips,  63  were  of 
this*  class.  An  analysis  of  GOO  cases  by  Brinton  showed  in  4H  per  cent,  the 
ol:>s5truction  t^  be  from  intussusception ;  and  of  1541  cases  of  obstruction 
fi-^-^Tn  all  causes  analyzed  by  Leichtenstern,  442  were  due  to  this  cau.'<e.' 
T"l^^  greater  relative  frequency  of  the  affection,  however,  relates  to  child- 
hood.    In  adults  it  is  less  frequent  than  other  causes  of  obstruction. 

Intussusception  brings  into  apposition  three  layers  of  intestine — namely, 
a,ii>   entering,  a  returning,  and  a  receiving  layer.     The  receiving  layer  is  called 
tbftC3  intussuscipiens,  and  the  middle  and  inner  layer  the  intussusceptum.     In 
tlii«^  relation  of  the  returning  and  receiving  layers  mucous  surfaces  are  in  con- 
tsftct.  and  those  do  not  become  adherent;  but  serous  surfaces  are  in  contact 
ifi    the  relation  of  the  entering  and  returning  layers,  and  inflammation,  excited 
at.  the  point  of  entrance,  leads  to  adhesion  of  these  surfaces  extending  more 
or  less  beyond  this  point.    In  this  way  the  invagination  becomes  incarcerated. 
Tbe  vessels  of  the  portion  of  the  mesentery  connected  with  the  invaginated 
iotestine  are  obstructed  by  tension.     Congestion  and  swelling  of  the  invagi- 
nated intestine  ensue;  it  is  dark-colored  and  ecchymotic,  and  at  length  it 
l>ecomes  gangrenous  and  sloughs  away  if  life  be  sufficiently  prolonged.     The 
olMtruction  is  due  to  the  swelling  &om   congestion  and  the  exudation  of 
iiiiiamniatory  products.     Usually,  the  obstruction  is  complete,  but  in  rare 
CAses  the  intestinal  passage  remains  pervious  although  much  contracted.     In 
cliese  cases  the  intussusception  is  usually  in  the  large  intestine.     Peritonitis 
may  extend  more  or  less  around  the  seat  of  the  invagination,  leading  to  mor- 
l>id  attachment  to  the  adjacent  parts. 

The  invagination  may  occur  at  any  point  in  the  intestinal  tract.  Its  most 
freqaent  seat  is  at  the  junction  of  the  ileum  and  the  cascum.  This  is  shown 
incases  of  children  by  the  statistical  researches  of  J.  Lewis  Smith.'  Smith's 
mceoant  of  the  mode  in  which  it  generally  occurs  is  as  follows :  "  The  intus- 
susception not  infrequently  begins  in  the  prolapse  of  the  ileum  through  the 
ileo-esecal  valve,  in  the  same  way  that  prolapse  of  the  rectum  occurs  through 
tlw  sphincter  ani.  If  death  take  place  early,  only  a  small  portion  of  the 
ileum  may  have  passed  the  valve.  If  the  case  be  protracted,  the  tenesmus 
brings  down  more  and  more  of  the  ileum  with  its  accompanying  mesentery. 
The  coDStriction  of  the  valve,  which  acts  as  a  ligature,  prevents  the  further 
descent  of  the  ileum,  and,  the  tenesmus  continuing,  the  next  step  is  the  inver- 
«oaof  the  caput  coli,  which  is  drawn  into  the  colon  by  the  descending  mass, 
ind  unless  the  case  terminate  by  sloughing  or  death  the  ascending  and  trans- 
verse portions  of  the  colon  are  successively  invaginated.  Not  infrequently 
tbe  caecum  is  the  part  primarily  inverted  and  invaginated,  and,  descending 
iloog  the  colon,  it  draws  after  it  the  ileum,  which  sustains  its  natural  relation 
to  the  ileo-cascal  valve.  These  two  forms  of  invagination — that  in  which  the 
fleam,  passing  through  the  ileo-caecal  valve,  successively  inverts  and  draws 
ifteritthe  caput  coli  and  the  divisions  of  the  colon,  and  that  in  which  the 
eipat  coli  is  primarily  invaginated,  and,  descending  along  the  large  intestine, 
inTerts  the  latter  and  draws  after  it  the  ileum — constitute  the  vast  majority 
«f  cases  of  this  disease  in  childhood."     The  invaginato*!  portion  may  descend 

'Vide  ZiemA<en*A  Cydnpcsdia,  Am.  ed.,  vol.  vii. 

*  "Statistical  Researches  relative  to  the  Seat,  Symptoms,  Pathologioal  Anatomy,  etc. 
flf  Intowosoeption  in  Children,"  Am,  Joum.  of  Med.  ScumceSj  Jjini,  1S62.     Vide  also 
J«uU  0%  the  DiKMes  of  Children. 
28 
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go  low  as  t^)  he  felt  and  seen  at  the  anusi,  and  it  may  even  pTiHrude  (VvnuiLe 
botly.  The  invagiimtion,  huwevt^r,  uiuy  occur  at  any  point  in  either  the  Un*e 
or  the  ^iniiH  inte.^tine.  Of  the  cases  analyzed  by  HiintoTi,  ihe  intu8!'U5*?<»ptJ<io 
was  ihiO'f'fecal  in  5*>  per  cent.,  iliac  in  28  per  cent,,  jejunal  in  4  [)et  c«l,  i 
and  in  the  c«>lon  in  12  per  cent,  l^iehtenNtertrH  HtatiHtics  of  479  ea^fa  jc^v.*  | 
52  per  cent,  oi*  ileo-caecal  and  ileo-eijlk%  3U  per  eent.  uf  Uiac,  and  IS  per  cm, 
of  colic  in vajji nations. 

The  prohahic  caujiation  in  the  majority  of  cAses  m  fonimlari»ed  in  th*  fol 
lowing  <|uotation  from  Leiclit^n stern  :  *'  Paresis  of  a  limited  portion  nf  ♦h€J 
inteNtino»  associated  with  vigorous  peristaltrc  wction  excit<jd  hy  m\y  caasel 
whatever,  offers  snitahle  conditinns  for  invnjrination."  In  adults  the  m<Hti] 
frei(ueut  cauMc  is  a  tniuor  of  the  inte?^tine,  particularly  a  polyp-shapetl  iuiiimtj 
projecting  within  the  intestinal  canaL  Such  a  tumor  hy  its  weight  dnal 
down  ft  portion  of  the  intestine  and  thus  mechanically  causes  intu8.«insceptiw 

Intussusception  causing  ohatruetion  and  strangulation,  ag  already  stat 
proves  fatal  in  the  pjrcjit  majority  of  cases;  yet  the  affection  is  by  no  meiiii 
absolutely  hopelesr*  The  manm^r  in  which  recovery  usually  t^kes  place  h  < 
importance  in  it8  hearing  on  the  treatment.  The  inva*rinafed  f 
inie^itine  sloughs  away  and  is  evacuated,  the  entering  and  re<"*iv 
at  the  point  of  entrance  remaining  adherent  and  the  p 
being  restored  Ca^es  have  been  reported  in  which  .« 
inated  intestine  was  thrown  off,  and  recovery  followed.  I'rof  Vm*  litin 
reported  a  ease  to  the  New  York  Pathological  Society  in  which  five  feett 
inte*<tine  were  passed  per  anuni,  the  patient  recovering.  Prof  Peaslea  < 
ited  at  a  meeting  of  the  New  York  Academy  of  Medicine,  in  lHt>5.  fii 
of  intestine  whiefi  had  been  passed  per  anum  four  munthis  before  the  death  ( 
the  patient,  lie  also  exliilnted  the  intestines  removed  from  the  body  of  ifc 
patient  after  death.  The  small  intesftine  waj*  only  sixteen  feet  in  length, 
length  nf  the  large  intestine  being  five  feet  and  ten  inches.  The  inragin 
tion  and  sloughing  had  taken  place  in  the  small  intestine  at  a  distance  of  i 
feet  from  the  duodenum.  A  stricture  existed  at  this  point;  the  tnl^fltii 
above  wai?  much  dilated,  ami  that  below  wa>  greatly  reduced  in  sixe. 
patient  died  from  inanition  dependent  on  the  stricture  of  the  i 
William  Thompson  of  Kdin burgh  cidlectcd  43  cases  cndin?  in 
Dr.  Haven's  59  cases,  in  12  the  invaginated  portion  w 

of  these  12  cases  lU  ended  in  recovery.     This  is  the  ■> 

ia  to  be  hoped  f«)r  after  incarecratioo  and  strangulatiun  of  the   iuvaginaili 
intestine  have  taken   place. 

The  prominent  local  symptoms  which  enter  into  the  clinical  history  of  mm 
Buseeption  are  the  following  :   Pain  is  more  or  less  prominent^  at  first  para 
ysmal  as  in  colic,  and  afTter  a  time  becoming  constant,  with  frec|uent  eiac 
bations.     The  pain»  if  the  patient  be  old  enough  to  describe   it,  app€ar»t 
emanate  from  a  certain  fixed  point.     Tenderness  at  first  may  not   he  mark< 
but   becomes    developed,   being  either   limited   to   or  greatest   at  the   poil 
whence  the  pain  emanates.     The  tenderness  and  constADt  pain   denote  if 
oceurrence  of  peritonitis  at  the   seat  of  the   invagination.     \       '^ 
becomes  a  prominent  and  persistent  symptom,  with  very  few  ev 
vomited  matter  ai'ter  a  time  msiy  have  the  odor  of  feces,  and  i^  M 
be  tftereoraeeous.     The  accumulation  of  ingesta  and  gas  aln^ve  th 
tion  oecasians  more  or  less  abdominal  dislenMinn,  provided  the  invai^u 
be  not  situated  iu  the  upper  portion  of  the  ^nolll   intestine.      Fre<(ueutf 
aocumulatitm  of  intestinal  eontentt»  at  the  aeat  of  the  invagination  pvesi 

1  "^Z   '      "  "  '    *     *'       I'jrJt  A^^ftny  of  Mfdmnf^  vol,  ii,  No<*,  25-29. 

*  V  Simngidau^  Intestine,*'  hy  Elisha  Ilorria,  M*  D.,  io 
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to  a  tumor  appreciable  by  the  eye  and  touch,  and  to  dulness  on  percussion. 
The  tumor  is  elongated,  '*  sausage-shaped,"  corresponding  to  the  size  and 
direction  of  the  dilated  intestine  above  the  seat  of  the  obstruction.  After 
the  contents  of  the  intestinal  canal  below  the  seat  of  the  obstruction  have 
been  evacuated  there  is  persisting  obstipation,  save  in  a  few  exceptional  cases. 
Previously  there  is  usually  diarrhoea,  followed  by  the  discharge  of  bloody 
mucus,  and  if  the  invaginated  portion  of  intestine  descend  to  the  rectum, 
tenesmus  is  felt  and  the  patient  is  led  to  make  straining  efferts.  Under  these 
circumstances  the  affection  is  liable  to  be  mistaken  for  dysentery. 

The  general  symptoms  at  first  may  not  be  marked,  but  soon  they  denote  a 
grave  affection.  The  pulse  becomes  accelerated,  its  frequency  progressively 
increases,  and  it  is  proportionally  feeble  or  compressible.  Progressive  pros- 
tration, hiccough,  coolness  or  coldness  of  the  surface,  and  an  anxious  or  hag- 
gard expression,  denote  the  progress  toward  a  fatal  termination.  The  mode 
of  dying  is  by  asthenia,  the  pain  and  tenderness  frequently  diminishing  or 
ceasing  for  some  time  before  death. 

A  favorable  progress  is  denoted  by  the  occurrence  of  free  evacuations  from 
the  bowels,  the  discharge  of  the  invaginated  portion  of  intestine,  together 
with  improvement  in  the  local  and  in  the  general  symptoms. 

Invagination  is  to  be  distinguished  from  functional  colic,  acute  peritonitis, 
and  obstruction  from  other  causes.  The  symptoms  at  first  may  denote  noth- 
ing more  than  colic.  The  persistency  of  the  pain,  the  development  of  tender- 
ness, the  acceleration  of  the  pulse,  the  vomiting,  etc.,  however,  soon  point  to 
an  affection  of  greater  gravity  than  colic.  Acute  peritonitis  is  to  be  excluded 
bj  the  gradual  development  of  the  local  and  general  symptoms ;  by  the 
absence  of  diffused  tenderness  over  the  abdomen  and  of  rigidity  of  the 
abdominal  muscles ;  by  the  localization  of  pain  and  tenderness  within  a  cir- 
cumscribed space ;  by  stercoraceous  vomiting ;  and  by  the  presence  of  a  cha- 
racteristic tumor.  Acute  peritonitis  sometimes  supervenes  in  cases  of  invag- 
ination from  rupture  of  the  intestine  above  the  obstruction.  From  obstruc- 
tion caused  by  hernia  within  the  .ibdomen  or  by  rotation  and  twisting  of  the 
intestine  the  discrimination  is  more  difficult,  and,  indeed,  cannot  be  made  with 
positiveness.  The  age  of  the  patient  has  a  bearing  on  the  diagnosis.  Invag- 
ination occurs  most  frequently  in  infancy.  According  to  Smith's  statistics,  it 
is  most  liable  to  occur  between  the  second  and  third  months  of  infantile  life. 
Of  47  cases,  only  18  occurred  between  the  ages  of  one  year  and  twelve  years. 
In  Haven's  cases  the  mean  age  was  eighteen  years ;  the  youngest  age  was 
three  months,  and  the  oldest  sixty-five  years.  In  Leich  ten  stern's  statistics 
half  of  the  whole  number  of  cases  (473)  occurred  during  the  first  ten  years  of 
life ;  and  one-fourth  occurred  after  three  months  and  within  the  first  year  of 
life.  Male  children  are  somewhat  more  liable  to  it  than  female,  the  relative 
proportion  in  Smith's  cases  being  32  to  22,  and  in  Haven's  59  cases  34  were 
males.  On  the  other  hand,  hernial  obstruction  occurs  ofltener  after  infancy 
and  childhood,  and  cases  occur  oftener  in  females  than  in  males. 

A  point  in  diagnosis  is  to  det<»rmine  the  probable  seat  of  the  invagination. 
The  chances  are  that  it  is  seated  at  the  junction  of  the  large  and  small  intes- 
^ne,  especially  in   childhood.      The  probability  of   this  being  the  seat  is 
increased  if  the  pain,  tenderness,  and  swelling  are  situated  in  the  neighbor- 
hood of  the  right  iliac  fossa.     Tenesmus,  with  the  discharge  of  blood  and 
macus,  shows  that  the  large  intestine  is  involved.     The  invaginated  portion 
way  sometimes  be  felt  and  seen  within  the  rectum.     If  seated  in  the  small 
Intestine,  the  constitutional  disturbance  is  greater,  and  if  the  point  of  obstruc- 
t/on be  toward  the  upper  portion  of  the  small  intestine,  there  will  be  little  or 
Ho  abdominal  distension.     Indican  is  found  in  abnormal  (|uantity  in  the  urine 
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in  case  of  intestinal  obstruction  from  intussusception  and  other  causes,  bi. 
also  in  other  affections  of  the  alimentary  canal.^ 

The  PROGNOSIS  is  extremely  unfavorable.     The  usual  mode  of  recovery 
the  exceptional  cases  in  which  the  affection  does  not  end  fatally  has 
stated — namely,  by  sloughing  away  of  the  invaginated  portion  of  intesti^^ 
the  adhesions  at  the  point  of  entrance  being  permanent.     Possibly  the  inv^^ 
inated  portion  is  spontaneously  restored  in  some  cases  aft^r  symptoms  dei^  ^-—^ 
ing  the  affection  are  developed,  but  such  instances  must  be  rare ;  and  it 
also  rare  for  the  invaginated  portion  of  intestine  to  remain,  the  canal  bec^^^^^ 
ing  or  continuing  pervious.     Of  the  50  cases  analyzed  by  Dr.  Smith,  io 
recovery  took  place,  in  each  case  by  sloughing.      In  all  these  7  cases  xh^  ^ 
ages  were  between  five  and  twelve  years,  Dr.  Smith's  researches  being  VimntC^^ 
to  cases  occurring  in  childhood.     The  constitutional  powers  in  infancy  do  not^^ 
seem  to  be  adequate  to  support  the  affection  for  a  sufficient  period  for  the  ^^ 
sloughing  process  to  be  completed.     The  separation  of  the  invaginated  por-    -^ 
tion  of  intestine  takes  place,  according  to  Leichtenst^rn,  in  the  majority  of 
cases  between  the  eleventh  and  the  twenty-first  day.    In  fatal  ca-ses  the  dura- 
tion rarely  extends  beyond  eight  days.    Death  may  take  place  within  twenty- 
four  hours,  the  symptoms  denoting  "  shock."    In  the  majority  of  cases  life  is 
not  prolonged  beyond  the  third  day.    In  rare  instances,  the  obstruction  being 
incomplete  and  the  invaginated  intestine  not  strangulated,  the  affection  is 
tolerated  for  many  weeks  and  months.     There  are  cases,  therefore,  of  chronic 
intussusception.     Death  sometimes  is  hastened  by  peritonitis  caused  by  rup- 
ture of  the  intestine  above  the  seat  of  the  obstruction.     In  young  children 
the  duration  is  sometimes  shortened  by  the  occurrence  of  convulsions.     Gen- 
erally, the  mode  of  dying  is  by  slow  asthenia. 

If  the  existence  of  invagination  could  be  ascertained  prior  to  the  devel- 
opment of  symptoms  denoting  incarceration,  it  is  probable  that  measures 
for  restoration  might  be  successfully  employed ;  but  generally  a  day  or  two   - 
elapses  before  the  character  of  the  affection  is  even  suspected.     Id  the  mean 
time  cathartics  are  likely  to  increase  the  invagination  and  diminish  the  prac — 
ticability  of  restoration.      The  liability  to  the  existence  of  this  affection, 
especially  in  children,  should  be  borne  in  mind  in  cases  of  apparent  colic,  and 
should  dictate  reserve  in  the  employment  of  cathartics.     As  soon  as  the 
character  of  the  affection  is  rendered  probable  by  the  symptoms  measures  to 
effect  restoration  may  be  tried.     These  measures  are  the  injection  of  water  or 
of  air  in  considerable  quantity  into  the  rectum.     If  practicable,  the  injection 
should  be  made  through  a  long  flexible  tube  carried  into  the  intestine  as  far 
as  it  can  be  made  to  pass  without  undue  force.     The  object  is  to  effect  the 
restoration  by  the  upward  pressure  of  the  air  or  water.     The  injections  are 
not  to  be  pushed  beyond  the  limit  at  which  they  are  borne  without  much 
suffering,  and  if  they  do  not  succeed  after  a  fair  trial  they  are  not  to  h% 
persisted  in.     They  will  very  rarely  succeed  after  the  invaginated  portion 
of  intestine  has  become  swollen  by  congestion  and  the  peritoneal  surfaces  ia 
contact  have  become  adherent.     If  pushed  too  far,  rupture  of  the  intestine 
below  the  seat  of  the  obstruction  may  be  produced.     I  have  known  rupture 
to  result  from  the  injection  successively  of  an  alkaline  carbonate  and  an 
acid,  giving  rise  to  the  evolution  of  gas  within  the  intestine.     This  method 
of  employing  pressure  is  highly  objectionable,  because  the  amount  of  pressure 
cannot  be  regulated.    Cases  have  been  repeatedly  reported  in  which  the  injec- 
tion of  air  or  water  has  apparently  effected  restoration  in  cases  of  supposed 
invagination  even  after  obstruction  had  existed  for  several  days;  but  it  is 
probable  that  in  a  certain  proportion  of  these  cases  invagination  did  not  really 
*  Vide  article  by  lleineman,  Archill  of  Medicine,  New  York,  August,  1880l 
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exist.  These  measures  for  reduction  are  of  no  avail  if  the  seat  of  the  invagina- 
tion be  above  the  ileo-caecal  valve. 

Exclusive  of  measures  for  reduction,  the  objects  of  treatment  are  to  secure 
as  much  quietude  of  the  intestinal  canal  as  possible,  to  palliate  suffering,  and 
to  support  the  powers  of  life,  under  the  hope  that  sloughing  and  recovery  may 
take  place.  The  avoidance  of  cathartics  is  essential.  The  practitioner  is 
not  to  be  tempted  to  employ  them  with  the  hope  of  overcoming  the  obstruc- 
tion. They  interfere  with  the  objects  just  named,  and  are  destructive.  Not 
only  the  active  cathartics,  but  even  mild  purgatives  and  laxatives,  are  contra- 
indicated.  To  quiet  the  peristaltic  movements  opium  is  to  be  given  in  suf- 
ficient doses  to  secure  relief  of  pain  without  inducing  narcotism.  Fomenta- 
tions over  the  abdomen  are  useful.  The  strength  of  the  patient  is  to  be 
supported  by  concentrated  and  purely  nutritious  food  given  in  small  quan- 
tities at  a  time,  together  with  alcohol.  It  is  to  be  borne  in  mind  that  recovery 
will  depend  on  life  being  sufficiently  prolonged  for  the  sloughing  away  of  the 
invaginated  portion  of  intestine.  Bloodletting,  counter-irritation,  or  any  meas- 
ures which  tend  to  impair  the  vital  forces  are  never  indicated,  and  they  can- 
not fail  to  do  harm.  After  sloughing  has  taken  place  and  the  obstruction 
has  been  removed,  purgatives  are  not  to  be  employed,  lest  by  exciting  unduly 
peristaltic  movements  the  adhesions  at  the  point  of  the  invagination  may  be 
broken  up  and  peritonitis  ensue  from  the  escape  of  the  contents  of  the  intes- 
tine into  the  peritoneal  sac. 

Important  practical  questions  relate  to  the  operation  of  abdominal  section, 
or  laparotomy,  in  cases  of  invagination.  Heretofore  this  operation  has  been 
resorted  to  as  a  last  resource,  and  for  this  reason  its  merits  were  not  fairly 
represented  by  its  results.  The  first  object  of  the  operation  is  to  restore  the 
parts  if  practicable,  and,  if  this  be  not  practicable,  a  second  object  is  to  per- 
form enterotomy  and  establish  an  artificial  anus.  The  chances  for  restoration 
are  greater  in  proportion  as  the  operation  is  resorted  to  early.  After  strangu- 
lation has  existed  for  some  time  it  would  not  be  advisable  to  restore  the  in- 
vaginated  intestine,  even  were  this  practicable.  After  the  time  has  elapsed 
for  the  practicability  or  safety  of  the  restoration,  the  chances  of  recovery  by 
sloughing  away  of  the  invaginated  intestine  are  lessened  by  the  operation, 
and  it  would  have  been  better  to  have  trusted  to  Nature's  method.  Taking 
into  view  this  consideration,  together  with  more  or  less  uncertainty  as  re- 
gards the  diagnosis,  surgeons  have  not  been  disposed  to  regard  the  operation 
with  favor,  and  in  the  early  editions  of  this  work  doubts  concerning  its  pro- 
priety were  expressed.  Within  the  past  few  years,  however,  experience  has 
shown  that  laying  open  the  peritoneal  cavity  is  not  attended  with  the  danger 
formerly  attributed  thereto,  and  a  number  of  cases  have  been  reported  in 
which  the  operation  for  invagination  has  been  resorted  to  with  success.  Pro- 
fessor Sands,  in  1877,  operated  successfully  in  the  case  of  an  infant  six  months 
old,  eighteen  hours  after  the  occurrence  of  symptoms  denoting  invagination. 
In  connection  with  his  report  of  this  case  he  gives  an  analysis  of  20  cases 
collected  from  different  sources,  in  7  of  which  the  operation  was  successful* 
The  important  points  for  decision  respecting  the  operation  in  individual  cases 
are  the  correctness  of  the  diagnosis  and  the  probability  or  otherwise  that  the 
invaginated  intestine  has  not  become  gangrenous.  The  probable  seat  of  the 
invagination  is  of  importance  with  reference  to  enterotomy. 

*  Vide  New  York  Medical  Journal,  June,  1877;  vide  also  article  by  Dr.  Jolin  Ash- 
hurst,  Jr.,  in  the  Amer.  Joum.  Med.  Sciences,  July,  1874;  also  article  by  Jonathan 
Hutchinson,  in  the  Loruion  Med.  Times  and  GnzeVey  No.  29,  187.S,  and  in  the  Sew  York 
Med,  Reeordf  January  15,  1874.  Peyrot  ha.s  collected  23  cases,  of  wliich  9  recovere<l: 
De  I* Intervention  chininfic(dt:  d(in,H  VObnit miction  inteMinaU,  Paris,  18S0.  This  work  con- 
tains an  analysis  of  125  laparotomies  for  intestinal  o))stniction. 
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A«  a  pttlliative  measure,  if  tlie  distention  uf  the  abdomen  from  iywf 
bec!ome  ext?e.Hisivt%  interl\frin^  witb  re^ipirntirm^  it  lin*  been  recuuinieiidmi  rn  I 
pass  an  itspirsitin^  Mei.*dle  into  the  intestine  anil  remove  the  giLs.  TMn  prtvl 
oedure  is  not  devoid  of  danger,  Hof.  Weleli  has  niet  with  an  inftmioe  itj 
wfiieh  fatal  peritonitis  waa  thereby  induced,  fecal  gas  and  thin  fei*c«  i 
into  the  peritoiunil  cavity. 

Kefereiice  haf*  }»een  already  made  to  ea^ses  in  which   invjijLMnatioft  maynfll 
involve  complete  ohstruction  and  i8  tolenited  for  sji.'veral  niorithn      Tlu  ^^  ar*,^ 
of  course,  cases  of  invaeinatiou  without  strangulation-    A  remarkal 
baa  been  reported  by  l)r,  C.  A,  Leale.    The  patient  was  a  woman  g**  d 

years  of  ii^e.     An  attaek  of  severe  alxlonnnal  pain  wa«  followed  by  jaiindu^ 
bloody  stoob,  teneMixus,  complete  feeal  obstruction,  and  from  tune  to 
roiniling  of  intestiniii  contents.      Five  weeks  afterward^  on  ezplorutioii  of  ill 

rectutn,  an  invaginated  portion  of  intestine  wa^  felt.     The  fin **  -r 

siderable  effort^  wat*  past^etl  into  tht»  latter,  and  two  tjuana  of  p  wi* 

siibse<(uently  voided.  Eleven  day*  afterwunl  a  solid  body  wan  ivw  :it  itj*'  t%\mt 
ing  of  the  inva^inated  bowel.  This  was  broken  into  two  pieces,  and  with  *v>|| 
siderable  difficulty  it  wan  removed.  It  proved  to  be  an  entenililb  four  and] 
(juarter  inehe:^  in  circumference  and  two  and  a  half  inches  in  length,  fonn^ 
by  concentric  layers*  of  atercoraceous  niatter  around  r»  biliary  calculus  thr 
and  a  half  inches  in  circumference,  Resltiralion  nf  the  bowel  was  .spcedtl 
etfected  by  thi*  injection  oi"^  carbonic-aci*l  water  in  larir**  «(uantity, 
patient  was  seen  by  me  in  eonsiultation.*  J«inathan  Htilcliin8on  n?lat€«  t| 
case  of  a  child  in  whom  the  invaginated  bowel  extended  dereral  incV 
beyond  the  anus.  The  eaAe  had  been  treat eti  tk$  one  of  prolapsus  al 
Abdominal  section  was  made  and  the  bowel  wa.^  restored  with  ea*e.  Bap 
recovery  took  place.      The  invagination  in  this  case  began  at  the 

Strangulated  Hernia  within  the  Abdomen— Rotation  or 
Twisting  of  Intestine. 

Several  abnonnul  conditions  lead  to  /mt/hVi  witbtn  the  abdoni^n,     Fi««ti* 

gometimes  exist  in  the  mesentery,  me»o-colon.  omentum,  and  »1  i.  in 

whicli  a  portiiui  of  intestine  passes  and  is  liable  to  become  im  1  aK 

utrufigulated.     The  vermiform  appetidix  of  the  cjccum   ^omeiimivH   becoini 
adherent  to  an  adjacent  partjcaving  a  loop  thnmgh  which  intestine  may  pi 
and  become  ligaied.     The  .same  tuay  happen  in  connection  with   divcrticul 
uf  the  intestinal  tube,  which  arc  not  very  infrei^uent.     The  most  freqiiG 
and  important  of  these  is  that  known  as  Meckel  s  diverticulum,     Thim  repj 
sents  a  portion  of  the  unobli  tern  ted  omphalo-mesenteric  canal,  hj  which 
the  embryo  tlic   umbilical   ves^icle  communicates   with  the   tnte^tine.      It ' 
connected   with  the  ileum  usually  from  a  foot  to  three  feet  above  the  U« 
ca^cal  valve»     From  iti*  extremity'  a  solid  cord  containing  the  remain*  of  tl 
omphai(Hmcsenteric  vessels  may  pasirs  to  the  umbilicus,      Band^  of  ail\ 
membrane,  resulting  from  peritonitiis,  may  leave  spaces  for  bendal  pi 
Various  other  forms  of  internal  hernias  have  Ix^cn  deM*ribcd,  jjiome  i4  uhJi: 
being  very  rare,  are  to  be  regarded  as  curiosities  rather  than  of  practical 
portance.      Much  has  been  written  eonccrning  the  so-<"alled  duodeno-jcjuiL 
hernia,  of  which  between  tifty  and  sixty  cascH  have  been  reported.      In  ill 
form  of  hernia,  Hrjst  accurately  dc^rribed  by  Treil:c,  the  small  intcstiui*  luak 
its  way  into  the  duoden<i  jejunal   fossii    which  normally  ia  a  small  pouch  sil 
nted  in  front  of  the  vertebrjc  at  the  beginning  of  the  me-<enterv.     A 
flliaped  fold  af  peritoneum,  passing  over  the  duodenojejunal  flexure,  boon 
the  free  ojiening  of  this  fossa,  which  is  directed  upward.     All  of  the  ficoall 
*  f'or  the  re[K»rt  of  Dr,  Leale's  case,  ride  AVu'  York  Mni,  Itrotrd^  November  22^  16 
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.  .^jitine  ^as  been  known  to  push  its  way  into  this  fossa,  which  then  becomes 
^^  oTinottsly  distended.    The  intestine  lies  behind  the  peritoneum  in  this  form 
{\\eTBia-    A  very  rare  form  of  internal  hernia  is  produced  by  the  passage  of 
Tyortions  of  the  small  intestine  through  the  foramen  of  Winslow  inti)  the  cav- 
\\\  of  the  lesser  omentum.    Diaphragmatic  hernia  is  more  frequent  on  the  left 
{ila«on  the  right  side.    The  intestines  pass  more  frequently  through  the  mus- 
cttUr  than  through  the  tendinous  part  of  the  diaphragm,  and  oftener  through 
the  poBterior  than  the  anterior  part.    The  organs  usually  involved  in  diaphrag- 
initic  hernia  are,  in  the  order  of  frequency,  the  stomach,  the  transverse  colon, 
tbe  omentum,  and  the  small  intestine.    The  hernia  may  be  due  to  a  congenital 
defect  in  the  diaphragm.     Acquired  diaphragmatic  hernia  is  most  frequently 
referable  to  traumatism,  as  to  a  stab  or  gunshot  wound.     Rare  forms  of  her- 
nia which  are  not,  strictly  speaking,  internal,  but  which  are  often  difficult  to 
detect  by  external  examination,  arc  the  ischiatic,  the  obturator,  the  perineal, 
die  lumbar.     As  regards  the  frequency  of  the  different  varieties  of  internal 
Iieniia,of  Leichtenstem's  1541  cases,  embracing  obstruction  from  all  causes, 
the  strangulation  was  caused  by  false  ligaments  in  111,  by  the  omentum  in 
58.  by  (liverticulae  in  66,  by  the  appendix  vermiformis  in  34,  by  the  dia- 
phragm in  215,  and  in  other  ways  in  60.     The  cases  collectively  amount 
to  544. 

Whatever  be  the  mode  in  which  the  strangulation  is  produced,  the  symp- 
toms are  the  same.  They  are,  in  fact,  identical  with  the  symptoms  of  ordi- 
nary strangulated  hernia  occurring  at  the  femoral  or  the  inguinal  outlet,  and 
th«y  are  for  the  most  part  the  same  as  in  cases  of  intussusception.  The  exist- 
ence of  tenesmus  with  bloody  and  mucous  evacuations  in  certain  cases  of  the 
latter  constitute  the  chief  point  of  distinction.  Irrespective  of  the  symptoms 
just  named,  the  differential  diagnosis  can  hardly  ])c  made  with  positiveness, 
but  the  chances  are  that  in  the  young  child  invagination  exists,  whereas  in 
after-life  obstruction  from  other  causes  is  more  liable  to  occur.  The  small 
intestine  is  far  more  likely  to  be  the  seat  of  hernia  within  the  abdomen  than 
the  larjre  intestine.  Sloughing  of  the  strangulated  portion  of  the  intestine  is 
destructive,  whereas  in  cases  of  invagination  it  is  the  mode  of  cure.  The 
only  hope  of  recovery  is  in  the  spontaneous  or  operative  reduction  of  the 
hernia  before  gangrene  takes  place.  Distending  the  large  intestine  with  air 
or  water  will  probably  be  useless  if  the  seat  of  the  hernia  be  in  the  small 
ntestine.  Cathartics  do  harm.  Opiates  to  palliate  pain,  fomentations  to  the 
abdomen,  and  supporting  measures  are  indicated. 

Rotation,  or  twisting  of  a  portion  of  intestine  (volvulus),  so  as  to  induce 
itrangulation,  is  most  liable  to  occur  at  the  sigmoid  flexure  of  the  colon.  An* 
wiuaually  small  root  of  the  sigmoid  meso-colon  favors  torsion  of  this  portion 
of  the  intestine.  The  root  of^  the  meso-colon  may  be  contracted  by  cicatri- 
cial tiiBue  from  an  old  peritonitis.  Similar  contractions  may  occur  elsewhere. 
Torsion  may  occur  at  the  cajcum,  this  portion  of  the  large  intestine  being 
eiceptionally  mobile.  Twisting  of  a  portion  of  intestine  around  an  axis 
formed  of  mesentery  or  around  another  coil  of  intestine  occurs  in  the  small 
inteistine,  or  a  coil  of  intestine  may  become  looped  around  the  sigmoid  flex- 
ore,  and  vice  verml.  These  accidents  are  infrequent.  Their  symptoms  are 
those  of  strangulation,  and  it  is  impossible  to  discriminate  them  from  hernia 
vithin  the  abdomen.  In  the  analysis  of  600  fatal  cases  of  obstruction  from 
rarioos  causes  exclusive  of  hernia,  rotation  or  twisting  of  intestine  occurred 
**^  per  cent.  In  Leichtenstem's  1541  cases,  54  were  in  this  category.  In 
^•»«s  of  obstruction  and  strangulation  exclusive  of  invagination  the  propriety 
^^  resorting  to  laparotomy  is  to  be  considered.  Ashhurst  {jtp.  cif.)  collected 
57  cajicg  in  irhich  this  operation  was  })erfbrnied.  Of  these  cases,  18  terminated 
wccesefully,  giving  a  mortality  of  a  little  over  6S  per  cent.     It  is  in  favor  of 
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resorting:;  to  the  operation  in  these  cases  that  the.  prospect  of  recovery  with- 
out it  is  much  less  than  in  cases  of  intussusception.  Ashhurst's  conclusion 
embodies  a  proper  rule  of  practice  in  these  cases.  It  is  as  follows:  "  In  ca.-^es 
of  acute  intestinal  obstruction  from  other  causes  than  intussusception,  should 
milder  measures  fail  to  give  relief  in  the  course  of  three,  or  at  most  four, 
days,  laparotomy  .should  be  unhesitatingly  recommended,  and  may  under  such 
circumstances  be  resorted  to  with  a  reasonable  hope  of  success." 

A  highly  important  injunction  is  to  be  added  to  the  consideration  of  obstruc- 
tion dependent  on  the  foregoing  structural  affections :  It  is,  that  the  practi- 
tioner in  all  cases  which  present  the  symptoms  of  these  affections  examine 
carefully  for  inguinal  or  femoral  hernia.  The  hernial  tumor  may  be  so  small 
as  not  to  excite  the  attention  of  the  patient,  and  in  females  motives  of  delicacy 
may  prevent  the  patient  from  suggesting  an  examination  even  when  the 
presence  of  a  tumor  is  known  to  her.  Instances  have  repeatedly  occurred  of 
patients  dj^i^g  ^f^th  a  strangulated  femoral  or  inguinal  hernia  which  was  over- 
looked, the  symptoms  being  attributed  to  some  inaccessible  lesion  or  even  to 
functional  disorder. 

Compression  and  Stricture  of  Intestine. 

Obstruction  due  to  closure  or  diminished  calibre  of  the  intestinal  tube  by 
morbid  growths  within  the  tube,  the  pressure  of  tumors  situated  exterior  to 
the  tube,  or  constriction  following  the  cicatrization  of  ulcer.s,  differs  from 
obstruction  caused  by  the  structural  affections  already  considered  in  not 
involving  strangulation.  The  obstruction  under  these  circumstances  is  devel- 
(»ped  gradually,  having  been  preceded  by  progressively  increasing  constipa- 
tion. Above  the  scat  of  the  obstruction  the  intestine  is  dilated  and  filled 
with  accumulated  fecal  matter.  The  muscular  coat  is  hypertrophied.  Below 
the  obstruction  the  intestine  is  small,  collapsed,  and  often  atrophied.  The 
obstruction  is  rarely  complete.  The  local  and  constitutional  symptoms  inci- 
dent to  inflammation,  sphacelation,  and  sloughing  of  the  intestine  are  want- 
ing. The  symptoms  are  those  arising  from  the  gradual  accumulation  of  the 
contents  of  the  intestine  above  the  point  of  obstruction.  The  affection  pro- 
gresses more  slowly  toward  a  fatal  termination  after  the  obstruction  becomes 
nearly  or  quite  complete  than  the  affections  which  involve  strangulation. 

Cases  of  obstruction  falling  under  this  head  form  a  considerable  proportion 
of  the  cases  of  obstruction  from  all  causes.  iStricture  of  the  intestine  may  be 
due  to  cicatrization  of  dysenteric,  of  syphilitic,  of  digestive,  and  of  simple  in- 
flammatory ulcers,  and  in  rare  instances  to  partial  cicatrization  of  tuberculous 
ulcers,  to  cicatrization  of  ulcers  produced  by  irritant  poisons,  and  of  ulcers 
caused  by  sloughing  of  an  invaginated  portion  of  intestine.  In  exceptional 
cases  cicatrization  of  unusually  extensive  and  deep-seated  typhoid  nlcers  may 
be  followed  by  stenosis.  The  contraction  of  newly-formed  connective  tiBsoe 
resulting  from  circumscribed  or  from  general  peritonitis  may  cau.<^  constrio- 
tion  of  the  intestine.  Both  benign  and  malignant  tumors  may  produce  iutes- 
tinal  stenosis,  cither  by  pressure  or  by  invading  in  their  growth  the  calibre  of 
the  intestine.  The  consideration  of  syphilitic  and  other  strictures  of  the 
rectum  belongs  to  surgery.  In  the  majority  of  cases  stricture  is  due  to  can- 
cer of  the  intestines.  According  to  the  stati.stics  of  Coupland  and  Morris 
(1878),  in  three-fourths  of  the  cases  of  stricture  the  scat  is  in  either  the 
rectum  or  the  sigmoid  flexure.  The  transverse  and  descending  colon  are  more 
frequently  affected  than  the  ascending  colon  and  the  csecum. 

The  discrimination  of  the  cases  of  ()bstruction  caused  by  compression  or 
stricture  from  the  cases  involving  strangulation  can  generally  be  made  clin- 
ically by  means  of  the  differential  points  which  have  just  been  stated. 
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The  fact  of  the  ohstruction  being  seated  in  the  lower  part  of  the  hirgc  intes- 
tine can  generally  be  ascertained.  If  seated  in  the  rectum,  it  is  accessible  to 
direct  exploration.  If  seated  at  the  sigmoid  flexure,  the  fact  is  shown  by  the 
evi«Jence.  aflTorded  by  manual  exploration,  of  distension  of  the  transverse  and 
SfEi'^ending  colon  and  by  the  inability  to  inject  liquid  beyond  the  rectum.  IW 
ctJHtra.  the  situation  at  the  upper  part  of  the  large  intestine  or  in  the  small 
intestine  is  shown  by  the  absence  of  distension  of  the  large  intestine  with 
intestinal  contents,  and  by  the  ability  to  till  the  colon  with  injected  liquid. 
The  obstruction  may  be  complete,  but  in  general  a  certain  quantity  of  lique- 
fied Fecal  matter  passes  the  point  of  obstruction  and  is  evacuated.  The  injec- 
tion of  liquids  as  a  means  of  determining  the  seat  of  stricture  is  open  to  falla- 
cies. Not  only  may  the  obstacle  be  due  to  other  causes,  such  as  a  fecal  col- 
lection, but  liquids  may  pass  beyond  a  stricture  from  below,  although  the 
occlusion  be  complete  as  regards  the  passage  downward  of  intestinal  contents. 
Simon "si  method  of  exploration  by  the  passage  of  the  hand  into  the  bowel  may 
be  re-sorted  to,  giving  due  consideration  to  the  care  to  be  exercised  in  the  ope- 
ration and  the  possible  danger  of  producing  rupture  of  the  intestine. 

The  distension  from  accumulation  of  the  intestinal  contents  may  lead  to  rup- 
ture of  the  intestine.  The  distension  may  gradually  go  on  and  lead  to  this 
accident  without  pain  or  other  symptoms  sufficient  to  direct  attention  to  the 
existence  of  any  serious  obstruction.  This  fact  was  illustrated  by  a  case 
under  my  observation  at  Bellevue  Hospital,  in  which  nothing  more  than  ordi- 
nary constipation  had  been  suspected,  when  peritonitis  suddenly  became  devel- 
o|K»d,  ending  fatally  in  a  short  time.  Obstruction  was  produced  in  this  case 
by  a  cancerous  tumor  at  the  sigmoid  flexure ;  the  colon  and  caecum  were 
enormously  distended  with  feces,  and  the  peritonitis  was  due  to  rupture  of  the 
ca*cuni.  This  case  illustrates  the  ability  of  the  ileo-ctecal  valve  to  resist  an 
amount  of  pro.'^sure  sufiicient  to  lead  to  rupture  of  the  caecal  walls. 

Tn  the  treatment  of  obstruction  from  compression  or  stricture  active  pur- 
gatives are  to  be  avoided,  but  saline  laxatives  in  small  doses,  in  order  to 
liquefy  the  intestinal  contents,  are  indicated.  Colic  pains  are  to  be  relieved 
by  opiates.  The  diet  should  be  nutritious  and  concentrated,  in  order  to  leave 
M»  little  fecal  residue  as  possible.  If  the  obstruction  be  situated  at  the  lower 
part  of  the  large  intestine,  careful  efforts  to  pass  a  flexible  tube  btjyond  the 
constricted  portion  may  be  employed,  and  if  successful  liquid  may  be  injected 
above  the  obstruction. 

In  cases  of  obstruction  from  compression  or  stricture  at  the  lower  part  of 
the  large  intestine,  colotomy  with  a  view  to  the  establishment  of  an  artificial 
anus  is  warrantable,  provided  other  measures  to  free  the  intestine  from  an 
amount  of  accumulation  likely  to  lead  to  rupture  be  not  successful.  Cases 
have  been  reported  in  which  life  has  been  prolonged  and  comfortable  health 
obtainecl  by  means  of  surgical  interference.  Cicsar  Hawkins  reported  the 
results  of  the  operation  for  artificial  anus  in  44  cases.  In  10  of  these  cases 
death  took  place  within  forty -eight  hours,  in  21  within  five  weeks,  and  in  13 
the  operation  was  successful.  ()f  these  13  cases,  0  died  in  six  months,  and  7 
survived  more  than  a  year.  Professor  Erskine  Mason,  in  connection  with 
^  co^es  in  which  he  had  performed  this  operation,  collected  and  tabulated  80 
ca»e^.  exclusive  of  the  44  cases  reported  by  Hawkins.  The  reader  is  referred 
CO  3la^an'8  article  for  a  full  consideration  of  the  claims  of  colotomy.' 

*  Vide  Am.  Journ.  of  Med.  Sdtnces,  October,  1873.  A  considerable  number  of  cases 
ha»  been  reported  in  different  medical  journals  since  the  dute  of  Professor  Mason's 
article. 
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Obstruction  from  Impaction  of  Feces,  Gall-Stones,  Entero- 
liths»  and  Foreign  Bodies. 

Obtitij>ation  raay  be  |>r«Hltiei*fl  by  the  causes  Tjauie<l  in   fhe  abov^o  h^ 
but  in  gefi*?ral  they  indme  only  mr)re  or  less  constij>atir»ii,  »i>4  in  tr 
thu  latk^r  affection  they  will  Hgiiin   be  rt-ferred   to.     An  accumulari<i 
roasts  t»r  of  masi^es  of  hardcneci  feces  sufficieut  to  profluco  obstruction 
liike  f»la«!e  in  difleroiu  parts  of  the  large  iutestim?.     The  rectum  '"  ' '  •' 
sons  not  infrequentiy  is  the  seat  of  such  au  accuniuUtioti.     It  i 
pceted  when  enemas  cannot  V>e  given  and  perhaps  the  pipe  of  tm   *y 
18  found  to  petketrate  a  fecal  inass.    Examination  ^hows  the  (?ieat  and  ih^^ah 
racter  uf  the  obstruction.     It  may  be  necessary  to  break  down  and  n^mtvti 
the  aeeumulation  hv  a  scoop  ur  the  handle  of  a  8poon.     The  acctiniuiatiQi 
niiiy  be  ut  the  .^i^umid  flexure,  and  then  rifsi^itauce  to  the  paHitage  of| 
injected  and  to  the  intruduetJon  uf  u  fluxibfe  tube  h  found  to  be  at  th 
The  accumulation   nu*y  be  at  any  point  jtbtjve  the  sigmoid  flexufi^.1 
often  est  in   the  citseum  or  ascending  c<»lon. 

Maj<8et<  of  ftM'es  above  the  sigmoid  flexure  may  give  rise  t»j  a  tumor  or  tri 
tumoris    appreciable    by    manual  exploratitjn    through    the    ab<hmiiujil  wilk. 
These  fecal  tumors  are  liable  to  be   mistaken   for  others  of  a  ditfVsnmt  els 
racter.     A  woman  in  the  country  presented  an  abdominal  tumor  of  thc< 
racter  of  which  her  attending  physician  was  not  satisfied,  and  an  cniimMitf 
fessor  of  anatomy,  now  deceaj^ed*  was  requested  to  see  the  va»e.      Ui»  wjw* 
to  regard  the  tum(»r  as  malignant,  and  ot  course  to  form  a  very  unf«v*inli| 
prognosis.     Shortly  afti^r  tlie   consultation  a  profuse  diniTha^a   kci  in. «« 
luui'h  to  the  astonishment  of  the  patient  and  her  physician,  fhc  tiiinuf  »il 
dcniy  disappeared.     It  was  a  fecal  tiimon     1  could  cite  other  in^tauo 
similar  error.     In  view  of  the  liability   to  error  of  diagrio??!**  and 
thai  appropriate  mca^ureM  of  trentmcnt  may  be  pursued*  the  di.><tijic 
tures  of  rhe  tumor^i  are  to  be  borne  in  mind.     Oru^  point  in  the  dia 
their  situation  in  the  tract  of  the  colon,     (renerally.  they  are  tiot  tend 
prcBBure,  but  may  Vie  handled  freely  without  giving  y»ttin  ;  but  to  this  i 
there  are  some  exceptionH.      By  firm  and  rontinued  pressure  they  niav  K) 
timeH  be  moved  backward  or  forward  in  the  direction  of  the  c*don.     feyi 
ami  continued  pressure  aUo  the  form  of  the  tumor  may  be  altered. 

The  absence  uf  pain,  lenderness,  vomiting,  and  of  the  constitutitmi)  «yn 
torn*  accompanying  invagination,  internal  hernia,  and  twisting  of  the  inteir 
Buflicet*  to  exclude  these  affections,  but  it  cannot  be  nt  once  dctennin^'d t| 
the  obstruction  is  not  due  U^  compression  or  stricttire.  The  effect  of  mcasa 
of  treatment  will  be  likely  to  settle  the  diagnosis*  The  iueasur«^s  t#> 
employed  are  mild  purgatives  in  small  dose.'^,  repeated  at\er  fihort  inti-ir*-! 
conjoifKHl  with  large  enennis  given  through  a  f^tomach-tube  carried  upwan* 
the  sigmoid  flexure.  Active  eatharties  do  not  accomplish  the  object,  andi 
liable  to  do  harm.  The  object  is  to  soften  the  hanler  collect  ion  >;•,  at 
same  time  gently  increasing  the  peristaltic  movements.  An  emulsion 
castor  oil  and  a  solution  fd'  the  sulphate  of  magnesia  or  *iii'  soda  are  cli^'il 

Surgativc  remedies.  The  bitter  waters  (Friedrichshall,  Pulna,  and  Ilviay^ 
anos)  may  be  found  effective.  The  injeciions  shouhl  consist  <d*  lukcwi 
water,  to  which  ^yrup  or  mucilage  should  be  added  to  obviate;  rapid  abj»^ 
tion  by  the  bowels.  Some  attach  importance  to  the  addition  of  ux-gall 
the  enemas.  These  measures^  judiciously  employed,  will  generally  pn 
i«uceessful  without  much  delay  in  relieving  the  obstipation  and  causing  1 
fecal  tumors  to  disappear.  Mild  purgatives  n»ay  be  re<|uircd  for  some  tl 
after  the  obstruction  is  removed  ;  and  the  treatment  then  will  resolve  it 
int*>  that  adapted  to  habitual  constipation. 
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Obstrnetion  may  be  due  to  the  presence  of*  large  gall-stones  or  of  intes- 
inal  ealcuii  or  enteroliths.  Gall-stones  of  sufficient  size  to  produce  obstruc- 
tioD  nraallj  escape  into  the  intestine  after  fistulous  communications  have  been 
fonned  between  the  gall-bladder  and  some  part  of  the  intestinal  canal,  as 
kdaodeoam.  Large  gall-stones  may,  however,  pass  through  the  greatly- 
Ssteoded  ducts  into  the  duodenum.  Obstruction  produced  by  gall-stones  is 
ire.  and  is  almost  invariably  situated  in  the  small  intestine.'  Intestinal 
eeretions  or  enteroliths  rarely  exceed  in  man  the  size  of  a  hazelnut.  In 
e  )i(srm  and  other  herbivorous  animals  they  are  more  common,  and  may 
m  sn  enormous  size,  weighing  sometimes  twenty  pounds.  These  intcs- 
i]  calculi  in  animals  constitute  a  variety  of  the  so-called  bezoars,  to  which 
ne  formerly  attributed  remarkable  medicinal  virtues.  The  nucleus  of  these 
cretions  in  man  is  often  formed  by  a  gall-stone,  by  a  hard  mass  of  feces,  or 
\t  foreign  body,  as  fruit-seeds,  eggs  of  ascarides,  indigestible  aliment,  etc. 
;  concretions  frequently  present  concentric  layers.  They  are  composed 
the  most  part  of  phosphate  of  lime  and  of  magnesia,  mixed  with  carbonate 
lime,  biliary  coloring  matter,  and  intestinal  mucus.  Concretions  occasion- 
form  in  the  intestine  in  consequence  of  the  prolonged  use  of  certain 
eral  drugs.  In  this  way  have  been  formed  concretions  composed  of  cal- 
D  carbonate,  of  magnesium  carbonate,  of  magnesia,  and  of  iron.  Indi- 
:ible  constituents  of  the  food,  especially  the  fibres  and  husks  of  vegetables, 
r  form  a  conglomerate  mass  of  sufficient  size  to  give  rise  to  obstipation. 
these  varieties  of  concretions  are  most  frequently  formed  in  the  caecum 
large  intestine.  They  rarely  attain  sufficient  size  to  produce  any  consid- 
)le  obstruction.  They  may,  however,  prf)ve  serious  obstacles  in  case  a 
rtnre  of  the  intestine  already  exists.  These  obstructing  bodies  may  be 
ated  within  the  caecum,  at  the  sigmoid  flexure,  or  in  the  rectum.  They 
r  sometimes  be  felt  through  the  abdominal  walls.  They  may  lead  to 
•ration  and  perforation  of  the  intestine,  or,  if  not  discharged  and  if  the 
truction  be  complete,  vomiting  of  so-called  stercoraceous  matter  ensues, 
death  may  take  place  from  exhaustion.  An  intestinal  concretion,  cuboid 
bnn,  the  vertical  and  transverse  diameter  one  and  a  half  inches,  its  weight 
!en  drachms,  was  sent  to  me  by  Dr.  0.  T.  Jameson,  which  was  found  after 
th  in  the  ileum  just  above  the  caecum.  It  was  distinctly  felt  through  the 
ominal  walls  during  life,  and  had  existed  for  more  than  twenty  years. 
*  patient  was  a  shoemaker,  and  he  experienced  notable  inconvenience  from 
concretion  only  at  times  after  overwork  or  after  violent  muscular  exer- 
.  He  died  of  pneumonia  at  the  age  of  forty-seven. 
Inallj,  foreign  bodies — that  is,  by  way  of  distinction,  bodies  not  contained 
be  aliment  or  derived  from  the  body — may  pass  into  the  intestinal  canal 
I  the  stomach  or  be  introduced  into  the  rectum.  In  the  latter  case  their 
enee  is  readily  ascertained  by  exploration,  and  they  are  removed  by  appro- 
ve sargical  measures.  When  introduced  into  the  stomach  they  have  been 
lowed  either  deliberately,  as  is  done  by  jugglers,  or  inadvertently.  Prof. 
iS  cites  the  case  of  a  man  who  swallowed  a  bar  of  lead  weighing  a  pound, 
h  was  removed  from  the  stomach  by  an  opening  made  through  the  abdom- 
walls,  and  the  patient  recovered.  The  same  author  refers  to  another 
in  which  a  large  teaspoon  was  swallowed  in  a  fit  of  delirium,  and  this 
extracted  from  the  ileum  by  the  operation  of  enterotomy. 

rei^  bodies,  not  sufficient  in  number  or  not  large  enough  to  occasicm 
action,  are  often  swallowed,  especially  by  children.  The  practitioner  is 
entlj  summoned  in  haste,  and  great  anxiety  is  felt  when  bodies  such  as 

ide  caee  reporteii  by  Dr.  Draper,  in  JWir  York  Med.  Journal,  July,  1S82,  and  case 
jed  by  Dr.  Johnson,  in  Medical  News,  June  27,  188-3. 
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pins,  coins,  portions  of  glasS,  etc.  arc  known  to  have  been  swallowed.  The} 
may  ^ive  rise  to  more  or  less  irritation  of  the  piucous  membrane,  and  thej 
may  even  occasion  ulceration  and  perforation  of  the  stomach  or  intestines.  lo 
general,  however,  they  pass  througli  the  alimentary  canal  without  any  appre- 
ciable inconvenience,  and  the  physician  is  warranted  in  giving  assurances  of 
the  absence  of  danger.  It  is  not  judicious  in  such  cases  to  give  catharties 
or  laxatives.  The  mucous  membrane  is  best  protected  against  injury  if  a 
sharp-pointed  or  irritating  body  be  contained  in  the  solid  contents  of  the 
bowels.  Moreover,  the  increased  peristaltic  movements  caused  by  a  purga- 
tive increase  the  risk  of  injury.  The  desire  to  have  anxiety  reliev/ed  as 
quickly  as  possible,  by  ascertaining  that  the  foreign  body  has  passed,  is  an 
inducement  to  resort  to  purgation,  which  is  to  be  resisted. 

Functional  Obstruction. 

Persisting  obstipation,  accompanied  with  vomiting  of  so-called  stercon- 
ceous  matter,  colic  pains,  etc.,  may  occur  as  a  purely  functional  disorder, 
constituting  an  affection  which  has  been  called  idiopathic  ileu$.  A  person  if 
seized  with  abdominal  pain,  increased  paroxysmally  ;  vomiting  soon  takes 
place,  and  after  a  time  the  matter  vomited  has  the  odor  of  feces  ;  measurci 
to  procure  evacuations  from  the  bowels  are  ineffectual ;  the  pulse  becomet 
frequent,  and  there  is  more  or  less  prostration.  After  the  lapse  of  a  week  or 
more  these  symptoms  subside,  free  evacuations  from  the  bowels  ensue,  and 
the  patient  recovers.  These  are  the  prominent  features  of  a  case  which  I 
reported  many  years  ago.* 

Cases  of  functional  obstruction  may  simulate  those  of  obstruction  froa 
the  structural  affections  which  have  been  considered,  and  there  is  ground  for 
the  belief  that  in  a  certain  proportion  of  the  reported  cases  of  the  succeffifvl 
treatment  of  invagination*  or  of  strangulated  hernia  within  the  abdomen  (b 
affection  was  purely  functional.     The  regurgitation  of  the  contents  of  tb 
small  intestine,  which  have  a  stercoraeeous  odor  from  the  diffusion  of  tke 
gases  contained  in  the  large  intestine,  in  these  as  in  other  cases  of  ob8trnfr> 
tion,  has  been  attributed  to  an  inversion  of  the  peristaltic  movement.    Ex. 
periments  on  animals  do 'not  favor  this  explanation.      Brinton  explains  the 
regurgitation  by  supposing  that  in  the  centre  of  the  intestinal  tube  a  retro, 
grade  current  is  produced  by  the  normal  peristaltic  movements  if  there  be  u     , 
obstruction.     The  (obstruction,  when  functional,  may  be  caused  by  spasmodSo     i 
contraction  of  the  tube,  or  it  may  be  due  to  paralysis  of  a  portion  of  thi 
tube,  and  consequent  failure  of  this  portion  to  propel  its  contents. 

The  clinical  discrimination  of  functional  obstipation  from  obstruction  caimd 
by  structural  affections  cannot  always  be  made  at  once  with  confidence.    Tl» 
absence  of  tumor  and  of  pain  and  tenderness  localized  at  a  particular  poial 
tends  to  the  exclusion  of  the  latter.     The  functional  character  of  the  tiec* 
tion  may  be  surmised  if  the  patient  be  a  female  subject  to  hysteria  and  nf* 
fering  from  the  nervous  symptoms  associated  with  so-called  spinal  irrititioau 
The  probability  of  the  affection  being  functional  is  increased  in  proportion  »• 
the  obstipation,  with  vomiting,  etc.,  continues,  without  the  supervention  of  th^ 
symptoms  which  occur  after  ^sphacelation  of  intestine  has  taken  place — ntii^-^ 
ly,  fre(juency  and  feebleness  of  the  pulse,  coldness  of  the  surface,  extiui^ 
prostrati(m,  and  great  tympanites ;  in  short,  the  symptoms  denoting  impenC^ 
ing  death  by  asthenia. 

In  the  TREATMENT  of  functional  obstipation  opium  and  other  measaresU^ 
relieve  pain  and  allay  spasmodic  action  are  indicated.     Cathartics  may  \/^ 

^  Buffah  Med.  Journal  1851,  vol.  vii.  p.  53a 
» Ibid.,  185l>,  vol.  vii.  p.  383. 
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Ltiously  tried,  but  if  ineffectual  they  should  not  be  persisted  in.     Ene- 
8   administered  by  means  of  a  long  flexible  tube  are  to  be  employed. 
Hie  importance  of  examining  for  the  evidence  of  femoral  and  inguinal  her- 
is  to  be  enjoined  in  connection  with  the  subject  of  functional  obstipation. 


CHAPTEK    VII. 

FUNCTIONAL  DISEASES   OF   THE   INTESTINE. 

arrh<tti.—Enterorrhagia.— Constipation.— Intestinal  Colic— Enteral gia.— Lead  Colic- 
Colic  from  Copper.- Passage  of  Gall-Stoues. 

Diarrhcea. 

rHE  term  diarrhoea  is  used  to  denote  morbid  frequency  of  intestinal  dejec- 
tions which  are  also  liquid  or  morbidly  soft,  and  often  otherwise  altered 
n  character.  Diarrhcea  is  a  symptom  of  inflammation  of  the  large  and  the 
mall  intestine  and  of  certain  structural  lesions,  such  as  those  incident  to 
tuberculosis  of  the  intestine  and  to  typhoid  fever.  It  is  a  functional  affec- 
tion when  not  dependent  on  inflammation  or  on  any  appreciable  lesion  of 
fltrnctai^.  It  is  an  element  of  other  functional  affections — namely,  sporadic 
^lera,  intestinal  indigestion,  and  certain  cases  of  colic.  As  a  functional 
tfeetion  it  may  be  either  transient  or  chronic. 

Writers  have  described  several  varieties  of  diarrhoea,  based  on  diversities  as 
Rgtrds  the  dejections.  It  is  sufficient  to  enumerate  the  more  important  of 
tlime  diversities  without  considering  each  as  constituting  a  separate  variety 
flf  tbe  affection.  The  following  enumeration  answers  all  practical  purposes : 
A  diarrhoea  is  said  to  be  fec(tl^  feculent^  stercoraremis,  or  simple  when  the 
igeetions  consist  of  the  feces  not  changed  in  character,  but  simply  morbidly 
•A  or  liquid.  This  form  of  diarrhoea  is  represented  by  the  operation  of 
othirtics,  which  increase  the  peristaltic  movements  and  give  rise  to  a  cer- 
tain amount  of  transudation.  The  dejections  in  this  form  of  diarrhoea  have 
tlie  normal  fecal  odor.  They  are  called  bilious  when,  from  their  yellow  or 
wen  color,  bile  is  supposed  to  be  present  in  larger  quantity  than  usual. 
TW  green  color  which  has  been  considered  as  characteristic  of  the  action 
tfnercury  upon  the  liver,  according  to  Thudichum  is  due  to  the  presence  of 
nbialpbide  of  mercury.*  Robin  states  that  the  microscope  sliows  the  color- 
ig matter  to  be  biliverdin.'  Diarrhwa  is  serous  or  wafety  when  there  is  an 
ilmndaiit  discharge  of  liquid ;  that  is,  when  there  is  copious  transudation  or 
CBtoorriicea.  This  is  represented  by  the  operation  of  hydragogue  cathartics, 
neh  as  elaterium,  jalap,  and  the  bitartrate  of  potassa.  The  dejections  are 
4dled  lienUnc  when  they  contain  undigested  aliment.  This  form  of  diar- 
Acea  is  met  with  especially  in  children.  A  diarrhoea  is  mucous  or  di/seuteric 
then  mocas  is  apparent  in  the  dejections.  An  abnormal  amount  of  mucus 
■ty  be  secreted  from  irritation  alone  without  inflammation,  but  if  the  mucus 
ktbondant  it  denotes  an  inflammatory  condition.  This  form  of  diarrhoea  is 
^presented  by  the  operation  of  drastic  cathartics,  such  as  croton  oil.  Finally, 
iotrare  form,  called  adipose  or  futfi/  diarrhaa,  free  fat  or  oil  in  greater  or 

*  The  Laned,  Oct^  1860.  ^  Sur  Us  Humeurs, 
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less  abundance  is  found  in  the  evacuations.      This  last  form  claims  distiDct 
consideration. 

In  cases  of  adipose  or  fatty  diarrhoea  the  fat  is  generally  liquid  when 
passed,  resembling  melted  butter  or  grease,  having  when  cold  the  coDsiBt- 
ence  of  butter,  beef  tallow,  or  wax.  In  some  cases  it  is  passed  in  the  form 
of  globular  concretions  of  a  waxy  consistency,  varying  in  size,  which  meit 
with  heat  and  burn  like  tallow.  The  fat  is  often  passed  by  itself,  and  it  mar 
be  passed  involuntarily  in  a  small  quantity  at  a  time.  When  passed  wita 
the  feces  it  separates  and  collects  on  the  surface.  It  has  usually  ta 
extremely  offensive  odor.  The  quantity  passed  per  diem  in  cases  which 
have  been  reported  varies  from  two  or  three  ounces  to  half  a  pound  or  more. 

Assuming  all  the  fat  passed  from  the  bowels  to  have  been  ingested  as  ftX, 
the  rationale  involves  simply  the  non-digestion  of  this  alimentary  substance; 
but  in  some  reported  cases  it  is  stated  that  the  quantity  of  fat  passed  wai 
not  affected  by  the  amount  of  fatty  food.     In  a  case  reported  by  Wells  tlie 
patient  abstained  for  several  weeks  from  fatty  food,  and  as  far  as  convenicil 
from  articles  convertible  into  fat,  without  any  diminution  in  the  quantity  of 
fat  passed,  nor  was  the  latter  affected  by  indulging  freely  in  fatty  food.*    Ii 
two  cases  reported  by  Bright  no  change  was  produced  by  excluding  as  far 
as  possible  fatty  articles  from  the  diet.     That  the  non-digestion  of  fat  ig  ii 
a  great  measure  involved  in  the  pathological  explanation  is,  however,  nott# 
be  doubted.     Physiological  researches  have  shown  that  the  pancreatic  seem- 
tion,  the  bile,  and  the  intestinal  juice  effect  the  digestion  of  fat,  and  heoet 
we  are  to  look  to  the  sources  of  these  fluids  in  tracing  the  causation  of  fatty 
diarrhoea.     It  is  an  interesting  fact  that  Bright,  long  before  the  di«coretj 
of  the  particular  function  of  the  pancreas  by  Bernard,  was  led  by  an  aoalj. 
sis  of  three  cases  which  came  under  his  observation  to  consider  faitty  diait- 
rhoea  as  a  symptom  of  disease  of  the  pancreas.     In  these  three  cases  tke 
only  lesions  found  after  death  which  were  common  to  all  were  of  the  pts-     ' 
creas,  duodenum,  and  liver.     He  excluded  the  lesions  in  the  two  latter  aito* 
ations  because  they  occur  in  these  organs  so  often  without  fatty  diarrlMM; 
but  he  admits  that  disease  of  the  pancreas  is  not  always  accompanied  by  tkit 
symptom.'     The  pancreas  has  been  found  diseased  in  a  large  majority  of  tin 
reported  fatal  cases  in  which  this  organ  was  examined  after  death.    Of  2& 
cases  tabulated  by  Griscom,'  in  10  the  bodies  were  examined  after  death;  rf 
these  10  cases,  in  8  the  pancreas  was  diseased,  and  in  the  remaining  2eiBea 
the  absence  of  disease  of  the  pancreas  is  not  stated.     Yet  fatty  dianhoea 
occurs  in  only  a  small  proportion  of  the  cases  of  disease  of  the  pancreti. 
Thus,  it  was  observed  in  only  3  of  87  cases  of  cancer  affecting  this  orgiai 
tabulated  by  DaC<»sta.*     Hence  it  is  to  be  inferred  that  there  are  generallj 
involved  morbid  conditions  which  influence  the  digestion  of  fat,  irreapectha 
of  the  pancreatic  secretion.     Of  the  fatal  cases  among  those  tabulated  by 
Griscom  in  which  the  morbid  appearances  were  observed,  the  liver  in  Bevem 
was  either  diseased  or  its  ducts  engorged  ;  but  in  some  of  the  cases  this  orgaa 
appeared  to  be  healthy.     The  fact  of  complete  recovery  taking  place  in  a  cer- 
tain proportion  of  cases  goes  to  show  that  the  non-digestion  of  fat  may  oecnr 
as  a  functional  disorder. 

A  larger  number  of  cases  than  now  available  is  required  in  order  t» 
establish  the  clinical  history,  as  well  as  the  causation  and  pathological  idfr- 

*  New  York  Medical  Times^  February,  1854. 

'  "Cases  and  ()l>servations  eonneiaed  with  the  Diseases  of  the  Pancreas  and  Da»> 
denum,"  by  Richard  Bright,  AI.  D.,  Medico- Chinirg.  TranmrtioM^  vol.  xviiL  Vidt 
review  in  British  and  Forei(/n  Medico- ChirurffictU  RevieWy  July,  1853. 

*  Transactions  of  the  American  Medical  AMociation  for  1863. 

* "  On  the  Morbid  Anatomy  and  Symptoms  of  Cancer  of  the  Pancreas,"  extracted 
the  Proceedings  of  (lie  Fatholoyical  Society  of  PhiladelphiOf  1858. 
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:»n8,  of  this  form  of  diarrha'a.  Jaundice  was  noted  in  several  (six)  of  Gris- 
nu's  cases.  Diabetes  luellitus  coexisted  in  two  cases.  Hemorrhage  from 
le  bowels,  vomiting,  and  pains  in  the  abdomen  sometimes  resembling  those 
iu^ed  by  the  passage  of  gall-stones,  are  among  the  symptoms  noted  in  these 
a«es.  The  duration  of  the  affection  varies  much  in  different  cases.  In  one 
mfee  it  bad  existed  at  frecjuent  intervals  for  six  years,  in  another  case  for  two 
remra,  and  in  one  case  it  disappeared  after  a  few  weeks.  It  is  evident  thafc 
.Vie  prognosis  is  to  be  based  on  circumstances  other  than  the  discharge  of  fat 
— namely,  enlargement  of  the  pancreas  and  liver,  persisting  jaundice,  pro- 
gressive emaciation,  etc. ;  in  other  words,  the  danger  depends  on  the  lesions 
or  morbid  conditions  on  which  the  discharge  of  fat  may  be  dependent  or  with 
which  it  is  associated.  Of  the  25  cases  collected  by  Griscom,  14  died,  8 
lecovered,  and  in  3  the  termination  was  not  noted. 

The  TREATMENT  must  have  reference  more  to  the  circumstances  connected 
with  the  fatty  diarrhoea  than  to  the  latter.  With  our  present  knowledge, 
^liative  measures  according  to  the  symptoms  in  individual  cases,  together 
vith  measures  to  improve  digestion  and  invigorate  the  general  health,  com- 
fiige  the  treatment.  In  one  of  Griscom '»  cases  recovery  took  place  under 
tke  use  of  olive  oil  in  large  quantity,  and  Watson  states  that  a  case  was  sue- 
msfally  treated  by  Elliotson  in  the  same  way.  In  a  case  observed  by  Gris- 
com at  the  New  York  Hospital  the  discharge  of  fat  invariably  ceased  when- 
crerthe  patient  took  from  six  to  eight  ounces  of  whiskey  per  litem.  In  the 
ttw  reported  by  Wells,  the  patient,  having  had  a  daily  discharge  of  three 
ijlls  of  fat  fdr  two  years  or  more,  recovered  in  a  few  weeks  after  giving  up 
the  occupation  of  a  carpenter  and  adopting  the  life  of  a  farmer. 

Exclusive  of  the  form  just  considered,  diarrhoea  involves  different  patho- 
logical elements — namely,  increased  peristaltic  movements,  increased  transuda- 
tion, increased  secretion  from  the  mucous  follicles,  and  perhaps  increased  flow 
of  bile.  If  the  diarrhoea  be  purely  functional,  of  course  there  is  no  inflamma- 
bosof  the  mucous  membrane.  Practically,  it  is  not  always  easy  to  determine 
tkether  diarrhoea  be  purely  functional  or  dependent  on  subacute  inflamma- 
tioa;  but  with  reference  to  the  treatment  to  determine  this  point  is  not  of 
great  importance.  It  is  not  improbable  that,  of  the  cases  considered  as  func- 
tioBal  in  a  certain  proportion  there  is  a  slight  grade  of  inflammation,  such  as 
iiist8  in  coryza  or  a  mild  bronchitis.  In  making  the  diagnosis,  acute  inflam- 
MdoD  is  to  be  excluded  by  the  absence  of  diagnostic  symptoms — namely. 

C tenderness,  febrile  movement,  and  anorexia.    Lesions  of  the  mucous  mem- 
are  also  to  be  excluded.    In  cases  of  chronic  diarrha'a  this  is  not  always 
mj.    Lesions  are  to  be  suspected  if  the  diarrhoea  follow  an  attack  of  dysen- 
(eij  or  enteritis,  if  it  persist  in  spite  of  judicious  management,  if  blood  be 
MBetimes  present  in  the  dejections,  and  if  tubercles  exist  in  the  lungs.     In 
tk  latter  case  tuberculosis  of  the  intestine  is  to  be  suspected ;  and  on  the  other 
kad  persistent  or  frequently  recurring  diarrhoea,  conjoined  with  cough,  be  the 
I   htter  never  so  slight,  should  excite  suspicion  of  pulmonary  phthisis. 
'      TVansient  diarrhoea  due  to  arrested  or  defective  intestinal  digestion  is  of 
frequent  occurrence.     With  the  diarrhoea  which  follows  over-indulgence  at 
ibe  table  or  the  ingestion  of  certain  articles  of  food  every  one  is  practically 
fimiliar.     This  is  the  diarrhoea  crapvlonn  of  the  old  writers.     It  may  proceed 
from  excesses  in  quantity  or  from  particular  kinds  of  food,  the  indigestibility 
of  the  latter  perhaps  showing  an  idiosyncrasy  of  the  person  affected ;  thus, 
iees,  salads,  shellfish,  etc.  in  some  persons  always,  and  occasionally  in  all, 
fire  rise  to  tran.sient  diarrhoea.     The  undigested  aliment,  passing  into  the 
Eirge  intestine,  having  undergone  chemical  changes  which  the  processes  of 
iigestion   in  health  prevent,  produces   irritation   und   acts   like  a  cathartic. 
Frequently  the  diarrhoea  is  preceded  and  accompaiiied  by  griping  pains,  and 
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it  may  lie  under  these  circuiu stances  an  element  of  another  functional  4Ijk  1  j 
ticin^ — numely.  ct»lio  Tboso  atUieks  uf  diarrhoea  cease  ^pontHoeougly.  u  i  1^ 
rule,  after  the  expulsion  of  the  undige8tc()  euntcntji  of  the  iutedlinfr,  tkiA  I  |i 
they  ftro  rarely  considert_»ii  r»f  Muffit^ieiit  importance  lu  retjuirt*  meilical  aiJnct 

An  arrt*st  of  intestinal  di^'estiuu  may  lake  pl«ce  from  e^in 
errors  of  diet  and  f;ive  rise  U)  diurrha3a.     A  Htrong  uicnt^l  ein 
this  effect,     I  was  prei*ent  at  an  openUion  for  hernia  when  lli 
the  mentiil  tinxioty  incident  to  his  sense  of  reHpuiisihility,  was 
quij^h  the  scalpel   and   precipitately  retire  to  evacuate  ihe  bowel?*,     A  ^n 
man  in  business,  receivint?  suddenly  unexpected  infonnution  which  I^hI  lumi 
know  that  he  was  a  baukrupf,  was  imiuediatelvseijjed  with  diarrlKra.    blike 
manner,  dtarrbwa  may  ariiie  from  an  arrest  tjf  dig(?stion  from  an  tixpoj^un^o 
cold  or  from  over-exertion.    In  these  cases  the  mechanism  is  the  samewwheo 
the  diarrh<jea  depends  on  dietetic  errora^  the  undigested  aliment  in  the  U;^ 
iuTe^tiue  acting  like  a  cathartic. 

Diarrhoea  not  tranj>ient,  but  continuing  more  or  less,  pcrha|»?  *  -— *— 
chronic  or  recurring  at  short  intervals,  also  proceeds  in  a  large  pr 
ca»es  from  indigestion.     Habitual  or  fretjuent»indijErestion  leads  t*>   ; 
the  same  way  asi  when  it  is  transient — namely^  the  undigested  aliii 
goea  chemical  changes  and  causes  irritation  of  the  large  intestine, 
tions,  as  in  transieut  diarrha>a,  may  be  feculent,  bilious,  mucous.  1 
more  rarely,  serous.     The  diarrhoea  in  these  eases  is  an  element    -t 
of  indigestion,  but  not  infrequently,  the  diijorder  of  digestion  hri 
to  the  small  intestine,  gastric  ailments  are  not  presents     Tht^ 
giving  rise  to  diarrhoea  may  be  produced  and  kept  up  by  varj- 
pendent  of  excess  or  errors  of  diet. 

It  has  been  customary  to  attribute  diarrhcoa  in  certain  cases  to^n  <'k 
to  a  vitiated  f|uality  of  bile.     This  causation  is  inferred  when  th 
are  notably  bilious.    This  view  is  not  improbable^  although  not  Iki 
live  knowledge.     The  bile  may  not  be  reabsorbed  from  the  allnn 
as  in  health,  and  hence  it  accumulates  in  excess  without  a  morbiu  nui-i-- 
in  the  secretion ;  or  it  may  be  secreted  in  undue  rjuantity  or  it  may  li»ri'  * 
morbidly  irritating  property. 

Diarrhoea  is  most  liable  to  occur  during  the  summer  season.     Thii*  luat  b*^ 
explained,  in   part,  by  the  larger  proportion  of  fruit  and  v- 
ingesta  during  this  seasion   and  by  the  effect  of  heat   in  w*eak 
It  may  also  in   part  be  due  to  a   more  abundant  set*retion  or  \*^ 
absorption  of  bile.      It  is  a  much  more  fre<juent  affection   in   tr 
in  cold   or  temperate   climates.       It  oeours  in   travellings  e- 
summer  season.      Us  occurrence  is  generally  attriliuted  to  (hr 
but  it  is  more  rational  t;0  refer  it  to  indigestion  caused   by  divr 

nver-exertion,  and  disturbance  tif  the  regular  habits  of  life,      d 

far  more  subject  to  diarrho?a  thnn  adults,  especinny  during  dentition,  aial 
children  the  dejections  arc  often  manifestly  licntcritr.  if^howing  it«  depen»koi 
on  indigestion.     It  is  the  most  prominent  feature  of  the  a^eclian  kanwn  «•* 
clioUra  infantum^  or  popularly,  in  this  country,  numnwr  otrnphunt,    Aiauiia'^"* 
clicrs*  especially  in  campaigns  during  the  summer  season  or  in  warm  climsite^^f 
diarrhti^a  is  extremely  common,  and  is  attn}>utable  tn  irregular  habits  as  ri'i.**r«l^ 
diet,  conjoined  with  the  exposure,  excitement,  and   fatigue  incident  toacti^^ 
service.     Diarrhti^a  occurs  in  persons  exhau>ted   from  tlic  want  of  ft>Ml   ^^^J 
from  other  deprivations,  and  in  frmales  enfeebled  urnl  amemic  from  |.r«>tr)^t'«*« 
lactation,  due  in  these  cases  to  intestinal  indigci^tion.     The  same  * 
probably  applies  to  the  diarrhoea  which  occurs  at  a  late  period  i 
pulmonary  phthisis  and  other  chronic  affections  when  J»ot  dependent  on  m*'*^^^' 
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tinal  lesions.      Under   these  circumstances   it   has    been    called  colliquative 
diarrhota. 

The  accumulation  of  urinary  principles  in  the  blood  as  a  consequence  of 
renal  disease  occasions  diarrhoea.     The  diarrhoea  and  vomiting  which  occur 
under  these  circumstances  appear  to  be  for  the  purpose  of  eliminating  urea 
vicariously,  and  they  are  therefore  conservative.     They  occur  when  the  kid- 
neys are  removed  in  inferior  animals,  and,  as  shown  by  the  experiments  of 
Bernard  and  Barreswill,  the  liquid  transudation  into  the  alimentary  canal 
contains  either  urea  or  the  carbonate  of  ammonia.     The  dejections  in  ursemic 
diarrhoea  are  serous  or  watery. 

Another  pathological  condition  occasionally  giving  rise  to  diarrhoea  is  con- 
ge^ion  of  the  portal  vessels  when  the  circulation  in  this  portion  of  the  vas- 
cular system  is  obstructed  by  hepatic  disease.  It  thus  i.s  a  symptom  in  some 
ewes  of  cirrhosis  of  the  liver,  and  it  sometimes  appears  to  limit  the  dropsical 
effusion  into  the  peritoneal  sac  which  belongs  to  the  history  of  that  disease. 
The  diarrhoea  under  these  circumstances  is  serous,  transudation  taking  place 
from  the  pressure  of  the  blood  within  the  congested  veins. 

Crapulous  diarrhoea,  or  transient  diarrhoea  due  to  indigestion,  in  general 
dllsfor  little  or  no  treatment.  If  the  contents  of  the  large  intestine  be  not 
spontaneously  expelled,  an  evacuant  remedy  may  be  given.  A  saline  pur- 
ptive  is  best  adapted  to  this  end.  The  propriety  of  this  measure  is  to  be 
<letennined  by  ascertaining  the  quantity  and  character  of  the  dejections  which 
bfe  occurred.  If  these  have  been  abundant  and  feculent,  a  cathartic  is  not 
required.  If,  after  the  bowels  have  been  freely  evacuated,  diarrhoea,  pain, 
oraneasiness  continue,  the  irritation  may  be  quieted  by  a  mild  anodyne;  for 
eumple,  a  drachm  or  two  of  the  camphorated  tincture  of  opium  for  an  adult 
b  chalk  mixture ;  a  grain  of  opium  ;  a  sixth  or  a  quarter  of  a  grain  of  a  salt 
of  morphia  in  mint-water ;  or  five  grains  of  Dover's  powder  combined  with 
tfo  or  three  grains  of  aromatic  powder.  The  remedy  chosen  is  to  be  repeated 
ifter  six  or  eight  hours,  if  required.  The  diet  for  a  day  or  two  should  be 
smple  and  somewhat  restricted.  Subsequently  a  laxative  may  be  required 
if  the  bowels  do  not  act  spontaneously.  The  treatment  of  cases  of  diarrhoea 
tending  to  continuance  or  frequently  recurring  and  dependent  on  indigestion 
embraces,  in  the  first  place,  remedies  to  relieve  the  irritation  of  the  large 
hriestine.  0])ium  in  some  form  may  be  used  for  this  purpose,  but  only 
temporarily,  because  its  continued  use  tends  still  more  to  impair  digestion. 
A  mild  purgative  may  often  be  prescribed  with  advantage,  for  frequent  and 
looee  dejections  are  not  incompatible  with  retention  of  hardened  feces — in 
ImI,  with  constipation.  The  subcarbonate  or  the  subnitrate  of  bismuth  is  an 
cxeellent  remedy  to  relieve  intestinal  irritation.  It  is  often  effective,  and  is 
lot  open  to  the  objections  of  opium.  It  should  be  given  in  doses  of  from  a 
«raple  to  half  a  drachm  to  adult  patients.  If  not  effective  alone,  a  small 
qoantity  of  a  salt  of  morphia  may  be  added  to  it.  Of  a  variety  of  remedies 
tried  in  cases  of  chronic  diarrhoea  among  soldiers  returning  from  the  cam- 
pions in  Virginia  in  the  summers  of  18(»2  and  1863,  bismuth,  in  my  hands, 
proTed  the  most  effective,  and  this,  I  believe,  was  the  result  of  the  experience 
of  others.  Opiates  are  sometimes  most  effective  and  least  objectionable  when 
p'fen  per  enema.  Pepsin  or  the  rennet  wine  is  sometimes  useful  temporarily 
u  a  means  of  artificial  digestion,  given  as  already  recommended  in  cases  of 
ijspepsia. 

ThivA  part  of  the  treatment,  however,  is  merely  palliative.  The  curative 
treatment  embraces  regulation  of  diet  and  measures  to  render  digestion  com- 
plete. The  diet  in  quantity  and  quality  should  be  adapted  to  the  digestive 
powers.  Chickens,  eggs,  and  tender  meats  plainly  cooked  are  most  likely 
to  be  digested,  but  in  some  cases  a  milk  and  farinaceous  diet  is  found  to  b4 
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preferable.     Experience  in  individual  cases  id  to  be  the  guide.     Crude  ^^^^^ 
tables  are  to  be  interdicted,  but  ripe  fruits  in  moderation  may  frequently ^^ 
taken  without  inconvenience  and  with  advantage.     A  moderate  quantity   «>f 
food  taken  at  short  intervals  is  generally  advisable,  rather  than  a  full   Ui^*a/ 
once  or  twice  daily.      A  sea-voyage,  a  visit,  removal  from  the  city  to  t  he 
country,  or  the  change  of  a  warm,  variable,  humid,  relaxing  climate  for    ^n 
atmosphere  cool,  uniform,  dry,  and  bracing,  will  be  likely  to  prove  h/^f»Iy 
ben(»ticial,  if  not  curative,  in  cases  which  resist  dietetic  and  medicinal  tre-a*  '* 
meiit.     The  efficacy  of  these  measures  is  strikingly  illustrated  in  cases  oft  *^® 
so-called  summer  complaint  in  children. 

The  remedies,  other  than  those  merely  palliative,  which  are  useful  in  iFi* 
cases  of  diarrhooa  under  consideration  belong  among  the  tonics  and  the  astri  r»- 
gents ;  and  the  latter  may  be  both  palliative  and  curative.    Of  the  various  vec*^" 
table  astringents,  krameria,  ha?mat(»xylon,  kino,  catechu,  and  rubus  villo8il5 
are  eligible  articles.     The  tannic  acid,  if  well  borne  by  the  stomach,  is  some- 
times efficient.     As  purely  tonic  remedies,  quinia  or  the  non-officinal  prepara- 
tions of  calisaya-bark  so  much  in  vogue,  and  other  bitter  infusions,  are  often 
useful.    Salicin,  in  doses  of  from  ten  to  twenty  grains  three  times  daily,  is  an 
excellent  tonic  remedy.     Preparations  of  iron  are  especially  useful  when  the 
patient  is  anaemic,  as  in  cases  of  diarrhoea  occurring  in  females  during  lacta- 
tion.    The  tincture  of  the  chloride  of  iron  is  one  of  the  best  of  the  chalyb- 
eates.     The  persulphate  or  pernitratc  of  iron  is  sometimes  efficacious  as  an 
astringent,  as  well  as  a  tonic  remedy.     Of  mineral  tonics  and  astringent«, 
the  acetate  of  lead,  nitrate  of  silver,  and  the  sulphate  of  copper  have  been 
found  useful.     The  subcarbonate  or  the  subnitrate  of  bismuth   is  of  great 
value  in  chronic  diarrhcra,  not  only  as  a  palliative,  but  as  a  curative  remedy, 
given  in  large  dose.s — namely,  from  a  scruple  to  a  drachm  three  or  four  times 
daily,  sometimes  in  combination  with  small  doses  of  a  salt  of  morphia,  as 
recommended  above  in   connection  with   palliative  measures  of   treatment. 
The  mineral  acids  arc  efficacious  in  some  cases.     The  preparation  known  as 
Hope's  mixture  has  been  much  in  use.     This  mixture  is  composed  of  fimr 
drops  of  nitric  acid  and  from  forty  to  sixty  dnips  of  laudanum  in  four  ounces 
of  camphor-water,  a  tablespoonful   to   be   taken   every  two,  three,  or  four 
hours.     In  rebellious  cases  of  chronic  diarrhoea  the  various  remedies  which 
have  been  named  are  to  be  given  in  succession  and  in  different  combinations. 
The  curative  and  palliative  remedies  are  to  be  combined  to  meet  the  indica- 
tions in  individual  cases. 

I)iarrh(ea  dependent  on  uraemia  and  on  cirrhosis  of  the  liver  does  not  admit 
of  curative  treatment,  and,  being  conservative,  is  only  to  be  kept  within  cer- 
tain limits  by  palliative  remedies. 

Enterorrhagia. 

Hemorrhage  into  the  intestinal  canal  is  properly  called  enterorrhagia.  The 
term  nwJffim  has  been  used  to  denote  dark-cfdored  or  black  dejections  consist- 
ing of  blood  which  has  passed  from  the  stomach  into  the  intestinal  canal. 
Partial  digestion  of  the  blood  or  the  action  upon  it  of  the  gastric  and  inte»*- 
tinal  secretions  renders  it  tarry  or  pitch-like  in  appearance  and  generally  very 
offensive  to  the  smell.  Dejections  of  this  character  often  follow  gastror- 
rhagia.  The  term  melaMia  has  been  also  ap])lied  to  cases  of  gastrurrhagia  in 
which  the  vomited  blood  presents  a  similar  appearance.  Moreover,  the  term 
has  been  loosely  applied  to  denote  dark-colored  or  black  evacuations  not  con- 
sisting of  blood.  The  term  is  one  of  those  which  it  is  desirable  should 
become  obsolete.  Cases  in  which  blood  evacuated  from  the  bowels  comes 
from  the  stomach  or  from  any  of  the  abdominal  viscera  other  than  the  intes- 
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tindl  canal  are  not  cases  of  enterorrhagia ;  and  cases  of  hemorrhoidal  or  other 
hemorrhages  occurring  near  the  anus  are  not  properly  embraced  under  this 
faeft<l-  The  source  of  the  hemorrhage  must  be  the  mucous  membrane  between 
tbe  stomach  and  rectum.  The  tarry  or  pitch-like  appearance  of  blood  in  the 
stools  is  evidence  of  its  source  in  the  stomach  or  upper  part  of  the  intes- 
tine 5  but  this  appearance  is  not  positive  proof  that  the  matter  evacuated  is 
bloo^,  as  a  dark  color  may  be  imparted  to  the  stools  by  the  administration  of 
iroTB  or  of  bismuth.  It  probably  is  blood  if  the  stools  have  Ijeen  preceded  by 
tlie  "Vomiting  of  blood ;  but  in  some  cases  of  gastrorrhagia  vomiting  does  not 
t&lc^  place,  all  the  blood  passing  into  the  intestinal  canal.  In  doubtful  cases 
dilution  in  water  of  some  of  the  matter  evacuated  renders  the  appearance  of 
l>loo^  more  evident,  or  recourse  may  be  had  to  the  microscope  or  to  the  spec- 
tros^c^ope.  When  the  source  of  hemorrhage  is  the  rectum,  the  blood  is  fresh 
io  appearance,  and  is  passed  alone,  in  greater  or  less  abundance,  either  after 
a  r^eoal  evacuation  or  with  straining  efforts  to  procure  a  stool.  Examination 
'wit^li  the  eye  or  touch  will  generally  show  the  existence  of  hemorrhoids,  but 
in  some  cases  it  reveals  other  local  affections,  such  as  ulcers,  carcinoma,  a 
polypus,  or  intussusception. 

Xim  cases  of  enterorrhagia  the  hemorrhage  takes  place  in  different  situations 
slo'ng  the  tract  of  the  small  and  large  intestine.     The  blood  is  less  changed 
in  a.ppearance  the  nearer  its  source  is  to  the  rectum  and  the  more  quickly  it 
is  e evacuated.     If  the  hemorrhage  be  at  the  upper  part  of  the  intestinal  tube 
andl   if  the  blood  pass  slowly  along  the  tube,  it  becomes  dark  or  blackish,  its 
appearance  resembling  that  of  the  melaenic  stools  in  cases  of  gastrorrhagia, 
and     there  may  be  a  similar  difficulty  in  determining  whether  the  appearance 
be  dive  to  the  presence  of  blood.     The  quantity  of  blood  passed  varies  in  dif- 
ferent cases  of  enterorrhagia.    It  is  frequently  large,  amounting  in  some  cases 
to  several  pints  and  even  quarts.     Evacuations  may  consist  wholly  of  blood 
or   trie  blood  may  be  mixed  with  fecal  matter.     The  blood  may  be  entirely 
liquid  or  the  evacuations  may  contain  clots  in  greater  or  less  abundance. 
Tntestinal  like  gastric  hemorrhage  has  rarely  any  claim  to  be  regarded  as 
•n    individual  affection.     Like  gastric  hemorrhage,  it  is  incident  to  a  variety 
of  morbid  conditions.     It  is  an  important  occasional  event  in  typhoid  fever, 
and  will  be  referred  to  in  treating  of  that  disease.     It  enters  into  the  charac- 
^^stic  dejections  of  dysentery.     It  is  an  effect  also  of  thrombosis  of  the 
portal   vein  and  of  the  mesenteric  vein.'      It  is  one  of  the  symptoms  of 
embolism  of  the  superior  mesenteric  artery.      It  occurs  in  cases  of  carci- 
RJ**^*   of  the  bowels.     It  is  a  rare  occurrence  in  tuberculous  ulceration  of 
*"e  Bmall  or  large  intestine.     It  belongs  to  the  natural  history  of  scorbutus, 
P^T>ura  hsemorrhagica,  and  yellow  fever.     Like  gastric  hemorrhage,  it  may 
"^  vicarious  of  menstruation.     It  is  not  an  uncommon  effect  of  the  portal 
^^"^gestion  occasioned  by  cirrhosis  of  the  liver.     It  occurs,  however,  when 
not   connected  with  these  or  any  other  discoverable  morbid  conditions.     I 
*^®   met  with  several  examples  of  enterorrhagia  not  connected  with  any  of 
i^^5^veral  causative  conditions  which  exist  in  the  larger  proportion  of  casej-. 
*^*^e,  therefore,  the  chances  are  that  some  of  these  conditions  exist,  the 
*J^^^*^ence  of  hemorrhage  is  not  proof  of  the  existence  of  any  of  them. 
'  y'^ptoms  attributable  to  the  loss  of  blood,  and  marked  in  proportion  to  the 
ttiouot  of  hemorrhage,  are  debility,  pallor,  feebleness  of  the  pulse,  perspira- 
^**>  B«nse  of  faintness,  etc.     The  loss  of  blood  may  be  sufficiently  jrreat  and 

1^^  ^if  WUliam  Gull  has  reported  a  case  of  probable  thrombosis  of  the  superior  mesen- 
2i?^v^^n  and  the  renal  veins,  recovery  taking  place.  (Vide  Cwhi/h  Hoitpitnl  Reports,  vol. 
j|J^')  Profnse  intestinal  hemorrhage  wai;  ass<H'iate<l  with  severe  pain,  alluinjiniiria, 
JZ? 'i  condition  of  nearly  complete  collapse.     He  cites  a  fatal  case  rep<jrte<l  by  Dr.  Hil- 
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rapid  to  occasioTi  sudden  death,  but  this  is  rare.    The  repetiticitiii  *A  t 
rhiige  may  le^td  to  a  degive  of  exhaustion  and  aiiiernia  from  whirl 
is  difficult,  and  a  latal  rosuU  way  take  place  by  slow  asthenia.      In  gn 
howevei*,  if  the  hemorrhnt^t^  be  not  connected  with  morbid  condition-  v,':. 
involve  dant^er^the  protfno8is  is  favorable.     Hemorrhage  sufficient  t 
fatal  syncope  may  take  place  and  no  blood  be  discharged  by  fet<Kd.     I 
Cttj^^e  the  diagnosis  of  enterorrhat^ia  IH  impracticable. 

The  TREATMENT  tif  the  different  aftections  or  morbid  conditionfi  withwbii 
intestinal  hemorrhage  is  usuully  connected  need  nut  be  here  repeawid.    livi 
suffice  to  refer  to  measuresi  having  refert^nee  to  the  hemorrhage,     The^«'  *r 
essentially  the  same  as  in  cimeA  of  gastric  hemorrhage,     HeNt  in  the  mas 
bent  position  and  i|uietude  of  mind  are  important.     The  peritilaJiic  ©nn 
ments  are  to  be  ijuieted  by  opium.      Cold  a[»plieations  to  the  abdomin  thm\ 
be  made  if  the  arrest  of  the  hemorrhage  be  urgently  indicated.     Th<*  ©<•<! 
eflfeetive  mode  of  a|)p1ying  cold  i.*  by  mean,'*  of  the  iee-bag.     In  case*  in  wbie 
thiif  indication  is  less  urgent,  dry  eupping,  sinapisms,  and  warm  ^t'' 
pediluvia   will    suffice    without   the   af>plicution   of   cold.       Food   aj 
should   !)e  taken   cold,      Tfie  diet    should  be  restricted  and  bland,      i'urk'. 
tives  arc  contraindicatcd.     The  mineral   acids   are  geneniUy   thfoiiilit  » 
Uj^efnl  in  eiises  of  intestinal  as  well  a8  in  gastric  hcnmrrhage.     The 
acid  lemonade  has  the  advantage  of  being  a  grateful  beverage-      Tii 
hiemostatic  remedies  given  in  cases*  of  gastrorrhagia — namely,  tannic 
gullic  acid,  acetate  of  lead^  ergot,  the  ajitringent  preparations  nt  iron,  ti 
are   to   be  resorted   to   in  proportion  to  the   importance   of  arr«Atijjg  ih 
hemorrhage. 


.^l 


Constipation. 

The  terms  cfmsfiptttmn   and  costiirmsn  are  commonly  used    as    ^ 
denoting  insufficiency  of  evacuations  from  the  bowels.    The  latter  - 
terms  is  ftometimesi  used  to  denote  a  less  degree  of  insuffieicncy 
former,  the  number  of  dejections  being  normal,  but  the  ouantits 
and  the  act  of  defecation  labored.      The  tcrnj  ahsftpafu^n  lui?^  been  alr^^d)f 
defined  to  denote  a  greater  amount  of  difficulty  than  cont?tipati<tn  ;  thtl  i*, 
ob.st ruction  of  the  bowels,  either  as  a  functional  disorder  or  defM?ndent  on  tb«  j 
various  lesions  which  have  Vjeen  considered  in  a  preceding  chapter.     ConJrti* 
pation  exists  as  a  functional  disorder  and  il  is  incident  to  various  affetrtioaiLl 
As  ft  functional  disorder  it  is  extremely  frec|uenl*  and,  although  not  a  KTiOUfl 
affection,  it  claims  attention  on  account  of  the  inconvenienci.^  which  it  occ 
sions,  its  importance  as  leading  to  other  ailments,  and  the  difficuUj  uilcn  ««f 
its  removal. 

The  affi>ciion  is  seated  in   the  large  intestine.     The  auatmntcal  aminpe^J 
ments  of  this  portion  of  the  alimentary  canal  show  it  to  be  intended  r«>  *<*rr#^ 
as  a  temporary  d^'pot  for  fecal  matter,  thus  providing  against  the  n* 
cjucnt  acts  of  defecation.     The  contents  of  the  alimentary  canal  nr*  i  \ 

more  slowly  in  the  large  than  in  the  small  intestine — Ji*f(t,  becnn 
fcrence  of  the  former  is  larger  in  proportion  to  its  muscular  | 
in  the  ascending  [uirt  of  the  colon  and  of  the   sigm<iid   ficxurt*   thi 
arc  propelli'd  in  opposition  to  gravitatitm  ;  and  ihinl^  the  lii|nid  pi  ;  t  , 

the  contents  is  absorbed  in  their  pasif^iagc  through  the  small  intestine.  Ksf 
rience  shows  that  one  free  evacuation  from  the  bowels  daily  i»i  rbe  rule  i 
health ;  but  this  rule  is  not  T^ithout  exceptions,  Some  pcrsi>w»  have,  Uahit 
ually,  two  or  three  evacuations  daily,  and  on  the  f)thcr  hand  some  have  \ 
evacuation  regularly  every  second  or  third  day  without  any  of  the  iucouvc 
I  niences  of  constipation  ;  in  fact,  persons  i^f  the  latter  habit   nmudly     '~ 
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ence  dis«conifort  if  temporarily  evacuations  take  place  daily.  In  determining, 
tben,  tbe  existence  of  this  affection,  the  hahit  in  health  is  of  course  to  be 
taken  into  account.  In  some  cases  the  act  of  defecation  is  delayed  for  one, 
two.  or  three  days  aft^r  the  period  when  it  should  have  taken  i»lace,  but  the 
evacuation  when  it  occurs  is  ample.  In  other  cases  the  act  occurs  daily,  but 
it  \^  incomplete,  and  in  these  cases  the  act  is  usually  labored  and  painful, 
tbe  feces  being  dry,  compact,  and  hard.  The  affection  may  be  occasional 
and  transient  or  it  may  be  habitual. 

Constipation  gives  rise  to  various  local  morbid  effects,  such  as  a  feeling  of 
pre8(iare  or  weight  in  the  perineum,  a  sense  of  abdominal  distension  or  uneasi- 
oe».  flatulency,  diarrhoea,  and  colic  pains.  Hemorrhoids  are  often  attrib- 
ntable  to  this  affection.  It  gives  rise  also  to  pain  in  the  head,  dulness  of  the 
miod,  flushing  of  the  face,  palpitation,  and  general  malaise.  If  the  act  of 
defecation  require  violent  straining  efforts,  these  sometimes  occasion  henior- 
riiage  into  the  brain  if  the  cerebral  arteries  be  diseased,  and  hernial  protru- 
iimu.  The  contractility  of  the  muscular  tunic  (»f  the  large  intestine  may  be 
penunently  impaired  by  long-continued  distension,  so  that  the  affection  is 
leeesisarily  permanent. 

Occasional  constipation  is  not  generally  considered  of  sufficient  importance 
to  require  medical  advice,  and  persons  resort  of  their  own  accord  to  a  purga- 
tive or  an  enema.    It  is  when  the  affection  has  become  habitual  or  chronic  that 
cases  come  under  the  cognizance  of  the  physician  ;  and,  in  order  to  under- 
stand the  pathological  character  of  the  affection  in  these  cases  and  its  causa- 
lioD,  certain  points  pertaining  to  the  function  of  defecation  in  health  are  to 
be  l)ome  in  mind.     In  its  normal  condition  the  rectum  is  empty,  as  shown 
bv  the  researches  of  O'Bcime.*    This  portion  of  the  large  intestine  is  endowed 
lith  a  peculiar  sensibility  which  in  health  gives  notice  of  the  presence  of 
feces  and  occasions  the  desire  to  defecate.     The  ability  to  perform   the  act 
iitfilvps  a  certain  contractile  power  in  the  large  intestine,  and  als(»  in   the 
ibdnminal  and  other  muscles  which  co-operate  in  the  performance  of  the  act. 
lobahitual  con.stipation  the  contractile  power  of  the  intestine  is  im])aired  by 
distension.     The  muscular  tunic  is  more  or  less  paralyzed  from  the  accumu- 
btioD  of  the  intestinal  contents,  in  the  same  way  as  the  bladder  becomes 
pmlyied  from  over-distension.     The  accumulation  giving  rise  to  the  disten- 
flramay  Iw  owing  to  the  large  quantity  of  excrement,  but  it  is  generally  a 
wnh  of  habitual  neglect  of  the  calls  of  nature.     The  desire  to  defecate  is 
wisted,  or,  the  mind  being  preoccupied,  is  unheeded,  and  the  act  is  post- 
puBcd.  until  at  length  the  sensibility  no  longer  gives  notice  of  fecal  accumu- 
ktioD;  hence  the  accumulation  goes  on,  the  rectum  and  other  portions  of  the 
krpe  intestine  become  distended,  and  paresis  follows.     This  is  the  manner  in 
tkich  constipation  as  a  chronic  affection  is  produced  in  a  large  majority  of 
ttw.    The  hurried  performance  of  the  act  of  defecation,  the  evacuatitm 
fcaig  in  consequence  incomplete,  has  measurably  the  same  result  as  the 
Mjriert  of  the  calls  of  nature.     Instead  of  receiving  adequate  attention  as 
bportant  to  health,  defecation  is  considered  an  annoyance  to  be  escaped 
from  as  quickly  as  possible.     The  unconifortabhi  provisions  for  defecation, 
a^pecitlly  in  the  country,  contribute  t^)  constipation  by  rendering  it  disagree- 
f   lUe  to  devote  to  the  act  more  time  than  seems  absolutely  necessary. 
Various  circumstances  may  contribute  to  this  affection.     The  abdominal 
■meles  play  an   important  part  in  the  act  (»f  defecation.     These  muscles 
become  weakened  by  obesity,  and  in  females  as  a  result  of  pregnancy.     The 
AUflCiilar  tunic  of  the  intestine  and  the  auxiliary  voluntary  muscles  concerned 
in  defecation  lose  more  or  less  of  their  contractile  ])(»wer.  in  common  with 
Cbe  whole  muscular  system,  in  anasmia  and  in  other  enfeebling  conditions. 
•  New  Vit¥»  iff  Defttxdiony  etc.,  by  James  O'Bcinie,  .\m.  ed.,  1834. 
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Deficiency  of  bile  and  nf  the  iotej^tinal  secretions  mav  enter  into  th«< 
tion  in  some  cat*e«»T  ^>ui  probably  the  itn|iortanc«3  of  this  s*>urec  of 
tiiMi  htia  been  over-estimated.  Constipiition  is  not  always  present  wh#«f>  i 
bile  enters  the  alimentary  canal  in  certain  eases  of  jaundice.  lnad*N|Ujc 
alimenttttion.  and  especially  the  ingestion  of  purely  nutritious  forwl,  Ic^ir 
but  little  excreruentitious  residue,  contribute  to  constipation.  S<'f|rnri 
habits  are  supp'tsfed  to  favor  the  affoctinn,  but  it  is  probable  that  ' 
are  generally  uiore  operative,  and  enpecially  inattention  to  the  call 
On  the  other  hand,  active  exercise  induces  constipation  by  rend* 

lation  more  active,  the  liquid  contents  of  the  small  intestine    I 

fully  absorbed.     Lit.ss  nf  fluids  bv  abundant  perspiratioo  or  by  diur 
another  cause.     The  change  of  habitSt  with,  generally,  au  increa**ed  a.^3(miij 
tion  J  incident  U>  a  sea-voyage,  as  is  well  known,  induces  in  most  cadcd  consli* 
pat  inn « 

Occasional  constipation,  if  slip^htjs  rdieved  by  a  laxative  pill,  repeated  if 
ncces.«?ttryi  or  by  a  small  quantity  of  Epsom  or  Rochelle  salts  dissolvrd  i 
tumbler  of  simple  or  carbonated  water  and  taken  upon  an   empty  stoin*J 
The  Cont^ress  or  the  Kissingen  water  and  the  stronger  bitter  waters — naiui'l 
the  Friedriehshall,  Pullna.  or  Hunyadi-Janos — in   small  doses  mav  hr  tal; 
in  lieu  of  the  salts  just  named.     A  preferable  method,  which   wi' 
siiflice,  is  to  excite  the  acticm  of  the  lar^e  intestine  by  a  simple  en*  J^l 

water.      By  means  of  Davidson's  syrince  the  patient  can  resort  to  this  niva** 
ure  without  any  difficulty.      If  the  constipation  be  more  than  ^li'^^f    «  <Vi 
grains  of  blue  mass  or  a  purgative  pill  may  be  taken  at  bedtiin 
if  necessary,  by  a  saline  draught  or  an  enema  in  the  morning.      Peir -u- 
have  recourse  to  purgatives  without  consulting  physicians,  titider  an  impn 
sion  that  such  remedies  are  always  harmless  and  generally  useful  A*id 
the  relief  of  constipation.     Hence  it  is  common  to  take  active  purgat; 
alight  constipation,  and  often  when  nothing  is  required.     If  the  cona 
give  rise  to  little  or  no  inconvenience,  it   is  better  to  wait  for  spnn 
relief,  and  a  little  delay  will  often  show  that  me^licinal  iiifcrfrrcnc^^ 
have  been    unnecessary. 

The  management  of  habitual  eunstipation  often  requires  much  care  and  [ 
severance  on  the  part  of  the  physician  and  putient.     The  object  is  to  jterq 
regularity  uufl  suflicieney  in   the   evacuations.     The  means   which  may 
employed   are    varitms.       They  may  be   arranged   into  dietcticab  medicrn 
and  meehanieab    The  dietetical  means  consist  in  using  freely  articles  wfc 
leave,  after  digestion,  a  bulky  residuutn — namely,  cabbage,  lettuce,  the  vi 
ous  vegetables  known  in  the  country  as  greens ;  article^}  having  a  laxaG 
property,  such  as  molasses,  prunes,  figs,  etc.;  or  articles  with   i    '\ 
constituents  which  stimulate  the  alimentary  canal — namely »  bran  ' 
meab  groats,  or  cracked  wheat,      A  diet  consisting  in  part/  of  the  hjrv^ 
articles  will  sometimes  succeed  in  relieving  habitual  ctmstipation :  but 
regard  to  the  choice  of  this  class  of  means  the  foil*  ,1  ruW  i^ 

be  adopted:  They  are  not  to  be  preferred  if  they  di  n  rtr  nti 

eion  more  disturbance  than  medicines.     More  harm  ^ometlmes  j 
overloading  the  digestive  organs  with  articles  of  diet  difficult  of  «i 
gubjeeting  the  canal  to  the  irritation  of  unbcilted  flour  than  the  conti 
of  eonsiipation  would  occasion.     A  luinbler  uf  sinijsle  water  or  of  earl 
water  taken  in  the  morning  before  breakfjist  is  not  infrequently  eflficACtuj 
if  not,  a  teaspoonful  of  table-salt  added  will  oflten  render  it  huffieieut. 

The  medi«  inal  means  are  laxative  remedies.  With  regard  to  these,  a  pint 
rule  is  that  the  remedy  cht^sen  should  be  mild  and  the  quantity  as  smaUj 
will  cuffiee  for  the  object.  Purgation  is  to  be  avoided.  Borne  pntient>  fall  in 
the  custom  of  allowing  the  eonstipttlion  to  continue  for  several  days,  and  tB 
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resorting  to  a  free  purgative.  The  constipation  is  of  course  relieved  for  the 
time,  but  the  constipated  habit  becomes  more  and  more  fixed  by  this  course. 
Another  general  rule  may  be  sUited  :  If  more  than  one  amall  dose  of  laxative 
be  recjuired,  the  remedy  is  to  be  given  in  small  doses  repeated  twice  or  thrice 
daily,  rather  than  in  a  single,  larger  dose.  In  this  way  the  object  is  effected 
with  a  less  amount  of  medicinal  impression,  and  there  is  less  risk  of  purgation. 
As  regards  the  particular  remedy,  aloes  is  specially  suited  to  the  desired 
object.  It  may  generally  with  advantage  be  combined  in  a  pill  with  a  tonic, 
either  the  sulphate  of  quinia  or  a  preparation  of  iron,  and  a  small  quantity 
of  hyoscyamus  or  belladonna  may  be  added.  A  very  small  proportion  of 
iloes,  a  small  fraction  of  a  grain  in  each  pill,  will  often  suffice.  The  old 
pre}«ration  known  as  the  elixir  proprietatis  (tincture  of  aloes  and  myrrh)  is 
irell  suited  to  the  object,  a  drachm  given  at  bedtime,  and  repeated,  if  necessary, 
once  or  twice  during  the  day.  This  preparation  loses  its  disagreeable  bitter- 
Dftffl  with  age,  and  it  is  not  generally  repulsive  when  given  with  a  little  water 
tnd  an  abundance  of  sugar.  The  extract  of  nux  vomica  combined  with  bel- 
hdoDoa  or  hyoscyamus  sometimes  answers  well.  A  small  piece  of  rhubarb 
taken  repeatedly  during  the  day  sometimes  effects  the  object  satisfactorily, 
tnd  this  remedy  to  many  persons  is  not  disagreeable.  I  have  known  a  few 
drops  of  the  tincture  of  colchicum,  repeated  shortly  after  each  meal,  to  answer 
admirably.  The  syrup  of  buckthorn,  the  extract  of  butternut,  and  the  com- 
pound hcorice  powder  are  good  laxative  remedies.  There  are  various  modes 
of  rendering  the  daily  use  of  a  laxative  remedy  not  unpleasant  to  the  taste. 
Prunes  stewed  in  an  infusion  of  senna  answer  well,  and  are  not  unpalatable. 
The  confection  of  senna  and  medicated  figs  are  also  suited  to  persons  who 
take  a  pill  or  potion  with  repugnance.  Trousseau  claimed  for  his  favorite 
medicine,  belladonna,  that  it  acts  as  an  efficient  laxative  in  cases  of  habitual 
constipation.  It  has  failed  to  secure  this  action  in  my  experience,  and  I  have 
frequently  made  trial  of  it.  Here,  as  in  other  instances,  experience  in  individual 
caces  is  to  be  the  guide.  In  the  majority  of  cases  in  which  medicinal  means 
are  relied  upon,  some  form  of  the  so-called  dinner-pills,  or,  as  they  have  been 
appropriately  termed,  "  peristaltic  persuaders,"  will  be  found  most  convenient 
and  satisfactory  ;  and  for  the  fastidious  they  may  be  silvered  or  sugar-coated. 
The  white  mustard-seed  was  formerly  a  popular  remedy  much  in  vogue,  but 
this  is  objectionable  on  account  of  a  liability  to  accumulate  and  become  im- 
pacted within  the  intestine.  Laxative  remedies  are  not  to  be  continued  for  a 
longer  period  than  is  required  to  secure  an  habitual  action  of  the  bowels.  A 
imute  dose  of  strychnia  or  nux  vomica  added  to  a  laxative  renders  the  ope- 
ration of  the  latter  more  successful.  [Probably  the  best  internal  remedy  for 
the  relief  of  constipation  is  cascara  sagrada.  Thirty  minims  of  the  fluid 
extract  given  at  bed-time  will  usually  secure  a  movement  on  the  following 
■oming  resembling  in  amount  and  consistence  the  normal  fecal  discharge, 
ifiother  method  equally  efficacious  is  to  give  10  minims  of  the  same  prepa- 
ntion  thrice  daily  after  meals.  There  are  various  non-official  elixirs  of  cas- 
«n,  which,  on  account  of  their  comparatively  agreeable  flavor  and  taste,  are 
to  be  preferred  in  the  case  of  children. — II.] 

The  mechanical  means  consist  in  the  use  of  enemas  and  suppositories.    The 

regular  use  of  an  enema  of  cold  water  at  the  same  hour  daily  is  a  simple 

tm)  sometimes  an  effective  measure.     This  measure,  however,  is  better  suited 

to  occasional  than  to  habitual  constipation.       Habitually  resorted   to,  it  is 

Kkelj  to  fail  after  a  time;  and  the  rectum  becoming  accustomed,  as  it  were. 

toihe  stimulus  of  distension,  it  ceases  to  excite  the  peristaltic  movements.    In 

aome  cases  a  suppository  of  soap  answers  the  purpose  of  provoking  a  regular 

god  sufficient  evacuation.     The  cocoanut  butter  may  be  used  for  this  purpose. 

Common  molasses  candy  answers  equally  well,  an  oval  mass  of  the  size  of  a 
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pijreon*8  egg  Wing  introduced  i^itbin  tlic  rectum.     This,  howt»ver, 
temporary  expedient,  ceaj&ing  usuiiliy  to  be  effective  after  a  tinifi,    [Aniii8| 
tfie  mecbniiieal  mctbods  of  rrejitit>^  constipation  is  masiijige.     In  pmo   ' 
tbis  metbod  tbe  rour^c  of  the  eobm  8b*»iild  l>c  followed,  the  first  mm 
tioos  being  made  in  tbe  ri^^bt  iliae  fossa  and  earned  upward,  transver 
tbe  loft,  and  diiwnward  ;  in  other  words,  they  should  follow  tiic  coar 
8QQd  by  the  feees  in  their  passage  aKing  the  large  iniej^tinc. 

The  best  suppository  for  the  relief  of  constipation  i^  one  com  posed  «f  1H| 
per  cent,  of  pure  gl^'cerin.  It  may  be  continued  almost  indefinitely  withnui 
blunting  the  sensibility  of  tbe  rectum;  but  all  such  measorcs  &inuild  U 
regarded  as  temporary  makeshifts,  to  be  abandoned  ss  soon  sl»  the  habit  of 
regularity  of  the  bowel-niovements  is  actjuired. — ^H,] 

The  most  iinportiint  part  of  tbe  management  in  eases  of  habitual  cou£ti|)« 
tiou  is  not  embraced  in  the  foregoing  measures*     It  is  the  adopiiuu  i>f  a  \ 
to  solicit  an  evacuation  at  the  same  hour  daily.     The  impurtauce  of  thii«i 
is  to  be  enjoined,  but  of  course  its  success  will  depend  on  the  persevuniiia 
of  tbe  patient.     The  time  of  tbe  day  must  convenient  for  the  act  of  dtst>< 
tion  is  to  be  selected,  and  in  general  the  most  favorable  time  is  in  the  uwru- 
ing  after   breakfast.     At  tbe  time  fixed   upon   the  patient  should  devut*.- 
reasonable  period  ttj  the*  funetinn  of  defecation,  but  without  persisttnjr  iti  n»H 
lent  fruitless  efl'orts.     This  sbnuld  be  etinsidered  in  the  light  of  a  duty.  tn>f 
ti)  be  omitted  a  single  day  except  from  necessity.     It  may  W  lonij  bef»ja*  th« 
desired  object  is  accomplished,  but  sonner  or  later,  with  the  aid  nf  t*onu  ♦»fj 
the  means  whicli  have  been   indiealed,  the  desire  will   be  felt  at  tbe  appoiatci 
hour,  and  the  ability  to  defecate  at  that  time  will   be  acfjuired  in  the  pn 
majority  of  eases.      It  is  impoi^siblc  to  secure  regularity  and  sutlicieftcT  i 
tbe  evacuations  without  perseverance  in  this  part  of  ilie  management.     Th 
management  also  includes  a  rule  not  less  important — namely,  never  to  llegt^ 
or  pi^stpone  the  call  tn  defecate  when  it  occurs  either  alter  or  before  the  tin 
for  the  habitual  performance  of  the  act  of  defecation.    The  impurtanee  of  m$ii 
ing  for  a  certain  period  after  tbe  contents  of  the  rectum  have  been  espi'l)« 
is  t^  be  enjoined.     Often  tbe  ex[mlsiou  of  the  contents  of  tbe  rectum  lA  ia 
mediately  f«dlowed   by  tbe  passage  of  feenl   matter  frtim  the  colon   into  th 
rectum,  which,  remuining,  blunts  the  seoi^ibility  uf  the  liowcil  and  renders  1 
aecu^^tonicd  to  listen sion.     The  objects  of  tlie  management  are  to  be  unde 
stood  and  kept  in  view — namely,  l«t.  To  preserve  or  restore  the  normal 
mal  sensibility  of  the  rectum  by  which  the  jtresence  of  fecal  mutt^^r  is  frllj 
and  2d,  to  prevent  paresis  from  distension,  and  to  restore  the  muscular  jwiwi 
which  has  been  lost  from  this  cause. 

If  this  plan  were  early  inculcated  and  earned  out  in  health,  hAbitual  « 
Btipation  would  be  as  rare  as  it  is  now  frei|uent.  The  prevention  i« 
less  sure  than  simple.  This  fact  sbnuld  be  generally  understood,  especial| 
in  the  training  of  girls,  most  of  whom  Ixicome  a  fleeted  with  habitual  cona 
parion  and  suffer  from  it  all  their  lives.  InfortunatelvT  the  existence*  of 
function  of  defecation  is  too  often  ignored  fmiu  notions  of  false  delicacy,  sil 
the  affectioti  becomes  establishecl  becau,»ie  piarents  and  teaebcrg 
themselves  ignorant  of  this  simple  method  ♦d"  prevention  or  c«  i 
subject  as  belonging  exelusivcly   to  the  physician. 

Cases  in  which  the  intervals  between  fecal  evacuations  are  many  weekfi  %i 
even  many  tuonths,  the  accumulation  of  intcbtinal  contents  bving  lolemi^ 
with  more  or  less  inconvenience  during  these  long  periods*  are  among  tl 
curiosities  of  medical   experience.     Of  the  cases  in  medical   literature* 
one  in  which  the  longest  interval  occurred,  with  a  single  exception,  was  coi 
raunicated  for  the  Amcrtran  Juumof  of  MrfNcnf  Xf^iVurvA  in  1874*  and 
autopsyt  ill  187G,  by  Dr,  Thomas  P.  Strong  of  Wcstfiold,  N,  V      T"  'l'»-  •■ 
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^ijrht  months  and  sixteen   days   elapsed  without  an  evacuation   from   the 
Vowels.* 

Intestinal  Oolic. 

The  term  colic,  in  its  etymology,  relates  to  the  colon,  hut  it  is  often  applied 
to  paroxysmal,  spasmodic  pain  in  other  parts.     Thus,  the  phrase  hepatic  colic 
i$  used  to  denote  the  pain  caused  hy  the  passage  of  gall-stones,  and  renal  colic 
the  pain  caused  hy  the  passage  of  renal  calculi  along  the  ureter.     A  painful 
affection  of  the  uterus  is  sometimes  called  uterine  colic.      In  the  present 
mmenclature  of  diseases  there  is  no  sufhx  or  prefix  which,  joined  to  the 
Dime  of  a  part,  expresses  a  painful  spasmodic  affection  of  that  part.     The 
affection  of  the  alimentary  canal  known  as  colic  may  not  he  seated  exclu- 
fiVelv  in  the  colon.     It  is  prohahle  that  the  small  as  well  as  the  large  intes- 
due  is  affected  in  certain  cases  of  intestinal  colic.     As  applied  to  the  intes- 
tine, colic  denotes  pain  occurring  in  paroxysms  or  in  marked  exacerbations, 
^e  pain  being  of  a  character  supposed  to  indicate  spasm ;  that  is,  twisting, 
constricting,  or  griping.    Colic  pains  are  symptomatic  of  different  inflammatory 
affections — namely,  dysentery,  enteritis,  peritonitis — and  of  the  various  lesions 
irbich  give  rise  to  intestinal  obstruction.     They  also  enter  into  the  functional 
mffection  called  sporadic  cholera  or  cholera  morbus.     As  constituting  an  indi- 
'^idnal  malady,  colic  of  course  is  independent  of  inflammation  or  structural 
le^DS  and  is  disconnected  from  any  other  functional  affection. 

An  attack  of  colic  is  characterized  by  paroxysms  or  exacerbations  of  pain 
▼sftrriDg  much  in  it^  severity  in  different  cases.  The  pain  is  usually  seated  in  the 
region  of  the  umbilicus.  It  is  frequently  extremely  severe  ;  and  the  patient 
bends  the  body  forward  with  the  thighs  flexed,  writhes,  and  tries  a  variety 
of  positions,  groaning  or  crying  aloud  from  the  intensity  of  sufficing.  This 
eevere  pain  continues  for  a  few  moments,  and  then  it  either  ceases  completely 
or  abates,  to  return  again  with  the  same  severity  after  an  interval  usually  of 
br^f  duration.  If  left  to  continue  without  measures  for  relief,  an  attack  may 
I  embrace  a  few  paroxysms  only  or  it  may  last  for  several  hours.  An  attack 
lasting  for  a  short  time  and  ending  in  one  or  more  free  evacuations  from  the 
^>wels  is  so  common  as  to  be  familiar  to  every  one. 

The  abdomen  in  attacks  of  colic  is  frequently  retracted,  but  in  some  cases 
^is  more  or  less  tympanitic.  Generally,  there  is  absence  of  tenderness,  and 
frm  pressure  with  the  hands  or  lying  upon  the  belly  affords  relief;  but  in 
•^me  cases  there  is  more  or  less  soreness  and  tenderness  on  pressure,  espe- 
ciallj  over  the  site  of  the  caecum.  During  the  paroxysms  of  pain  the  abdom- 
iaal  muscles  are  sometimes  spasmodically  affected,  especially  the  rectus  mus- 
cle, the  sections  of  which  are  felt  as  hard  bunches.  Usually  there  is  consti- 
pttioD.  Nausea  is  sometimes  present,  and  occasionally  vomiting.  The  pulse 
tt  but  little  or  not  at  all  accelerated,  and  absence  of  fever  is  shown  by  the 
1   thermometer.     The  skin  is  cool,  and  during  the  severity  of  pain  frequently 

Wtbed  in  perspiration. 
I      In  a  case  presenting  the  characters  just  described  it  is  important  to  deter- 
I  nine,  as  soon  as  practicable,  the  existence  simply  of  a  functional  affection; 

■  Ai&tis,  to  differentiate  colic  from  affections  in  which  pains  like  those  of  colic 

■  «tttT.  The  diagnosis  is  to  be  made  by  excluding  these  affections.  Dysentery 
H  tpd  enteritis  are  to  be  excluded  by  the  absence  of  diarrhwa  and  of  symptoms 
H  teootiag  inflammation.  The  pain  in  these  two  affections  is  ran-ly  as  violent 
^ft  tf'mnoBt  cases  of  colic;  but  in  cases  of  acute  peritonitis  the  exaci'r))atioiis 
^B  ^C^nmay  equal  in  violence  those  of  a  severe  attack  of  colic,  and  the  error 
^"    <tfeofifouDding  these  two  affections  has  been  committed  in  not  a  few  instances. 

Tke  exclusion  of  peritonitis  is  to  be  based  on  the  absence  of  notable  teuder- 
^Forijiiopais  of  this  case,  vide  Clinical  Medicine,  by  the  author,  1879,  p.  354. 
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7»es^  over  tlic  abdonien,  of  increase  of  temperature,  of  frequenir)*  of 
and  iif  otlicr  gen  em  I  syniplonis  denoting  a  much  jjraver  nffeetion  - 
Invagination,  inU^nml  bernia.  and  other  aVKstructive  lesion.s  with  s*tr 
cannot  always  be  at  once  excluded.     As  a  rule,  the  p/iroxysrnnl  paifi 
in  conneetion  with  thej*e  lesions  at  tlie  out^t,  and.  indeed,  during  a  v*" 
time,  is  less  violent  than  in  colic,  and  after  a  time  the  exigtcner  nf 
more  than  colic  ij*  i^hown  by  perKisting  pain*  tenderness,  vomit i 
stereoraceouH  matter,  sometimci*  tenesmus,  frequency  of  the  pui 
euv     The  absence  of  these  symptoms  warrants  the  exelujiion  ot  obMm 
Icvsions,     The  possibility  that  some  ob8truetive  lesHidu  mnj  exint  {»  mi  i 
lost  eight  of  in  eiuses  which  at  tiri^t  hiivo  the  appearance  of  simple  m\'w.    ' 
pot^mbility  of  inguinal  or  femoral  hernia  is  also  to  be  borue  in  mitid*  and  i  r  ■ 
ful  examination  with  reference  to  this  point  is  not  to  be  omitted.   The  rfvt«^>« 
blaiice  of  lubor-puinw  to  those  <d'  colic  in  to  he  recoHeeted,      Pre^^ 
sometimes  cuiicealed,  and  it  has  happened  that  the  physician^  sny\ 
patient  to  he  suffering  from  colic,  Inm  been  taken  by  ffurprise  by  ilic  *  n   if     ^^ 
newly-born   infant  under  the  bedchithes.     The  |»a».sitge  id^  a  urinary  riileuJtx  ^ 
from  the  kidney  to  the  bladder  may  give  rise  to  pains  (rc*nal  colic)  i  -^ 

that  of  enteralg^ia*     Thiii  affection  is  to  be  excluded  by  the  absence  *  ^ 

noetic  features. 

The  several  varieties  of  colic  which  writers  have  generally  rccognit**<l  fl         '• 
require  separate  consideration,     Some  of  these  varieties  rt^^t  on  an  n  ^ 

basis  uf^  classitication.     The  colic  hai«  been  called  crapulou?*  wben  m   .  ~^ 

from  indigestion.    Every  one  is  familiar  with  the  attacks  w*hich  fometiin^*  !**t  '" 
low  over-indulgence  at  the  table,  ending  frer|uently  in  crapulous  di;M>^ 
colic  is  called  flatulent  when  it  is  accompanied  with  tympanites  or  by  ' 
sion  of  gas  with  relief.     This  variety  occurs  especially  in  infancy,     i « 
bilious  colic  has  been  used  when  the  affection  is  supposed  to  depc^nd  on  hep»tic:^ 
derangement.     This  dependence  is  merely  conjeelural,  and  there  is  no  mofe^^ 
reason  for  continuing  to  append  the  word  bilious  to  this  affection  than  tonri — 
ous  others  in  which  the  coexistence  of  disorder  of  the  livcr  i»  ecjually  h)|M»- 
thetical.     Colic  has  het'U  called  stereoraceous  when  attribtiinblc  to  the  rHta- 
lion  of  fecL's,  but  the  latter  i^  perhaps  otltener  an  effi»ct  than  a  cause  of  e4>hc; 
In  anf>ther  variety,  I'allcd  verminous,  the  colic  is  supposed  tii  depend  on  ih«  j 
prt!senee  of  worms  ;  but  it  may  fairly  be  doubted  whctlicr  cfdic  ever  procfi*d>] 
from  this  source.     The  variety  called  saturnine  or  lead  colic  is  propi»rlj  4  di»-  < 
tinct  affection,  and  will  be  considered  as  such. 

The  morbid  condition  in  colic  is  supposed  to  he  spa^m,  Tt«  seat  is  ihwrc- 
fore  the  muscular  tunic  of  the  intestine,  Tliat  this  is  the  pathological  chi* 
racter  of  the  nffection  is  rendered  probable  by  the  kind  of  pain,  the  eunslip«- j 
tion,  together  with  tlie  local  symptoms,  and  the  therapeutical  measures  wliic" 
jire  found  to  be  successful.  It  is  not  improbable,  as  eupiM>sed  hv  Abcrcpia 
hie,  that  in  certain  cases  tlie  spasm  may  be  preceded  by  paralvf^is  *»f  a  sectia 
of  the  intestinal  tube,  and  eonst-qiicnt  obstruction  to  the  j>assage  of  Us  von 
tents.  Like  other  spasmodic  affections,  it  may  be  produced  by  caus<*s  whie 
act  either  directly  upon  the  part  affected  or  indirectly  through  iu  ncrvotts* 
couimunieatioTis, 

Attacks  of  colic  are  frequently^  if  not  generally,  attrlbutahlc  to  the  luc 
action  of  the  iiigesta.  They  may  arise  (Vom  indigt-^iion  caused  hv  <  ith^ 
excess  in  quantity  or  the  indigestible  quality  of  food.     Thry  not  inl  vj 

follow  exposure  10  cold  or  fatiguing  exert  inns,  but  these  eauses  pr*- 
hj  occasiiming  indigestion.     Certain  articles  of  diet^ — for  examp|o»  shH)1ij|| 
in  some  persons^ — ^give  rise  to  attacks  of  colic  in  consequence  of  af»   iMi-.^vr,,.! 
crasy  which  is  inexplicable.    The  muscular  tunic  of  the  intestine  is 
eptible  to  spasm  in  infancy,  and  colic  occurii^ 
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in  iriiddle  and  advanced  life.     A  susceptibility  to  intestinal  spasm  belongs  to 

5onn<^  persons,  constituting  a  predisposition  to  this  affection.     In  the  practice 

of  e'very  physician  there  are  those  who  are  subject  to  attacks  of  colic  more 

or    i^ss  frequently.     This  predisposition  may  continue  for  a  certain  number 

of  ^^ars,  and  then  disappear.     Persons  with  this  predisposition  often  have  an 

uncomfortable  sensation  of  weight,  coldness,  or  numbness  in  the  abdomen. 

"nitb    general  languor  and  irritability,  preceding  the  development  of  colic, 

and    ^'y  means  of  these  premonitions  they  are  able  to  predict  an  impending 

atta-ok. 

xVlthough  attended  with  great  and,  if  not  efficiently  treated,  often  pro- 
tnot:«d  suffering,  colic  is  not  a  dangerous  affection.  It  may  be  doubted 
if  Alone  it  ever  prove  fatal.  It  is  one  of  those  violent  functional  affections 
froxxm  which  recovery  takes  place  rapidly.  It  has  no  tendency  to  eventuate 
in  infammation  or  in  any  other  disease,  but  in  proportion  to  its  duration  it  is 
followed  by  fatigue  or  weakness,  and  more  or  less  abdominal  soreness  may 
reiuain  for  some  time. 

Xlie  object  of  treat3IENT  is  the  relief  of  spasm  as  indicated  by  the  cessation 
of  pain.  Measures  are  to  be  directed  to  this  object  without  reference  to  the 
cause  of  the  attack  or  the  existence  of  constipation.  If,  as  is  generally  the 
case,  an  attack  have  been  induced  by  the  presence  of  irritating  ingesta,  meas- 
ures directed  to  the  spasm  should  take  precedence  of  evacuants ;  and  if,  as  is 
frequently  the  case,  the  bowels  were  constipated  at  the  time  of  the  attack,  the 
removal  of  this  condition  is  a  secondary  object.  So  long  as  pain  continues 
there  is  a  resistance  to  the  action  of  cathartics,  and  to  defer  measures  for  the 
relief  of  the  pain  until  the  bowels  have  been  evacuated  is  to  needlessly  pro- 
long  the  sufferings  of  the  patient. 

Ill  mild  attacks  warmth  to  the  abdomen  and  extremities,  a  little  spirit  not 
largely  diluted  with  hot  water,  some  aromatic  stimulant,  such  as  anise,  ginger, 
cloves,  mint,  etc.,  or  a  few  drops  of  chloroform,  will  suffice  to  procure  relief. 
Twenty  drops  of  chloroform,  repeated,  if  necessary,  at  short  intervals,  will 
sometimes  afford  prompt  relief  in  severe  cases ;  if  not,  opium  in  some  form 
is  to  "be  given  to  the  extent  of  procuring  freedom  from  pain.     Administration 
per  enema  is  to  be  preferred.     A  drachm  of  laudanum,  with  the  same  quan- 
tity of  the  tincture  of  asafcetida  in  a  small  quantity  of  mucilage  or  starch, 
may  be  injected,  with  injunctions  to  the  patient. to  resist  the  desire  to  expel 
it;  and  usually  in  a  short  time  this  desire  passes  off.     If  complete  relief  do 
not  follow  in  the  space  of  an  hour,  the  enema  may  be  repeated.    Jf  the  suf- 
fering  be  extremely  intense,  double  this  quantity  of  laudanum  in  the  case 
of  an  adult  may  be  given  in  the  first  or  second  enema,  or  a  solution  of  a  salt 
of  morphia  may  be  injected  hypodermically.     If  necessary,  the  enema  or  the 
^JPo^ermic  injection  may  be  repeated  a  second  or  third  time.     A  similar 
P«ii    is  to  be  pursued  as  regards  the  doses  and  repetitions  if  the  opiate  be 
given^  by  the  mouth.     If  hypodermic  injections  be  given,  caution  is  to  be 
^^ercised  in  their  repetition.     Fatal  narcotism  has  been  induced  by  want  of 
^ution    in  this  regard.     Hot  fomentations  or  dry  heat  should  bo  applied  to 
e  abdomen.     Speedy  success  may  be  counted  upon  by  pursuing  this  plan 
'"'JL'-^atnient. 

th      *^  subsequent  treatment  is  to  be  determined  by  circumstances  relating  to 

ii^  ?^^onien.     If  no  inconvenience  be  felt,  measures  to  effect  a  niovt'nieiit  of 

Y        .^"^"cls  need  not  be  employed  for  twenty-four  or  even  forty-ei<xlit  hours. 

g  J      ^'^ frequently,  if  the  physician  be  not  in  ha.ste  to  give  a  catliartic  a  ?juf- 

L  ^     evacuation  occurs  spontaneously.     If  measures  to  effect  a  movement 

m^      ^^ired,  a  large  simple  enema  may  suffice;  if  not.  a  nilM  saliin'  |»uri:ative 

j^  tK     ^    given  in  divided  doses,  or  castor  oil  if  tins  renu'dy  l»o  not  nffcnsivo 

^     patient.     The  diet  for  a  day  or  two  should  he  .sinipU;  and  restricted. 
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The  certainty  with  which  colic  yields  to  an  efficient  opiate  treatment  re 
ders  it  one  of  the  affections  which  exemplify  very  palpably  the  resources  < 
medicine.  Some  patients,  however,  suffer  considerably  fVom  the  after-elBw 
of  the  opium  given,  and  this  in  a  measure  compromises  the  mutual  sat 
faction  of  the  physician  and  patient  in  the  success  of  the  treatment.  Pi 
sons  who  are  unfortunately  affected  unpleasantly  by  most  forms  of  opiu 
arc  sometimes  able  to  take  certain  preparations  with  less  inconvenience  thi 
others.     The  experience  of  the  patient  on  this  point  should  be  consulted. 

Enteralgia. 

The  term  enteralgia  denotes  a  neuralgic  affection  referable  to  the  intestin 
It  has  to  the  latter  the  same  relation  as  gastralgia  to  the  stomach.  Grastralg 
and  enteralgia  may  be  associated  (gastro-enteralgia).  Enteralgia  and  colic  ai 
not  infrequently  confounded ;  and  it  is  not  always  easy  to  distinguish,  cli' 
ically,  the  one  from  the  other.  Enteralgia  is  characterized  by  pain  within  t^ 
abdomen,  with  intermissions  or  remissions,  the  pain  having  more  or  less  ini^ 
sity,  but  lacking  the  twisting  or  griping  character  of  the  pain  in  colic.  It  ac::; 
be  so  severe  as  to  lead  to  contortions  and  oral  expressions  of  suffering, 
females  enteralgia  is  an  element  of  attacks  of  tympanites  due  to  the  forma^ 
of  gas,  and  is  often  associated  with  hysterical  phenomena. 

The  DIAGNOSIS  involves  the  exclusion  of  the  various  affections  from  w1^ 
colic  is  to  be  discriminated,  and  the  exclusion  of  the  latter  affection.  (\'*| 
p.  457.)  The  so-called  rheumatism  of  the  abdominal  walls  (myalgia)  is  ^ 
to  be  excluded.  Lumbo-abdominal  neuralgia  is  to  be  discriminated  by  t]n 
existence  of  tenderness  in  front  at  the  umbilical  or  hypogastric  region,  lo^ 
also  at  the  points  in  the  lumbar  and  lateral  portions  of  the  body,  whcrean  ir 
enteralgia,  tenderness  on  pressure  is  generally  wanting.  Moreover,  this  affec 
tion,  as  well  as  myalgia,  is  generally  unilateral. 

The  TREATMENT  involves  the  same  principles  as  the  treatment  of  gastralg 
and  other  neuralgic  affections.  (Vide  p.  3S5.) 

Lead  Colic— Enteralgia  from  Lead. 

The  affection  now  commonly  known  as  saturnine  or  lead   colic  has 
described  by  writers  at  different  times  and  places  under  a  variety  of  n 
Painter's  tolic,  plumber's  colic,  colic  of  Poitou,  colica  pictonuni,  Devo 
colic,  colic  of   Madrid,  rachialgia,  dry  bellyache,  and   other   names 
might  be  added,  all  relate  to  the  same  affection,  which  is  one  of  the 
forms  under  which  lead-poisoning  is  manifested.     The  affection  diffei 
ordinary  colic  as  regards  not  only  its  causation  and  clinical  history, 
pathological  character.    It  is  not  a  spasmodic,  but  a  neuralgic  affectic 
is,  a  variety  of  enteralgia. 

It  is  developed  usually  in  a  gradual  manner,  and  is  preceded  by  p 
phenomena  which  are  the  general  effects  of  lead-poisoning — name 
due  to  anaemia,  and  frecjuently  an  icterode  hue  of  the  skin,  a  pecu 
of  the  breath,  and  a  metallic  taste  in  the  mouth,  loss  of  appetite,  cof 
pain  in  the  limbs,  more  or  less  emaciation,  and  muscular  debility, 
the  abdomen,  at  first  comparatively  slight,  progressively  increases 
at  length  the  chief  ailment.     The  pain  is  oftenest  referred  to  th' 
the  umbilicus,  sometimes,  however,  to  the  epigastrium  or  hypoga 
it  may  be  limited  to  other  situations  or  it  may  extend  over  the  ^ 
men,  but  it  is  usually  confined  within  a  small  space.     The  pain 
-- *o  the  back,  the  genital  organs,  and  in  other  directions. 
^  "♦  other  times  acute  and  lancinating. 
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Afferent  cases  within  wide  limits  as  regards  intensity.     In  a  mild  form  it 
TBierely  occasions  annoyance,  like  the  pain  in  certain  cases  of  gastralgia,  but 
\n  a  severe  form  the  suffering  is  extreme,  causing  the  patient  to  assume  a 
T&rioty  of  unnatural  and  fantastic  positions,  and  to  utter  loud  groans  or  cries 
w  in  severe  cases  of  gastralgia  and  ordinary  colic.     The  abdomen  may  be 
more  or  less  meteorized  or  tympanitic,  but  it  is  oftoner  depressed  and  resist- 
iag  to  pressure.     The  resistance  to  pressure  is  caused  by  tonic  contraction 
of  the  abdominal  muscles,  and  this  in  some  cases  is  a  marked  feature  of  the 
affection.     Pressure  on  the  abdomen,  if  made  gradually  and  over  a  consider- 
able space,  is  generally  well  borne,  and  often  affords  relief.     Patients  are 
inclined  to  lie  upon  the  belly  with  a  folded  pillow  or  some  other  substance, 
tDd  hometimes  the  closed  hand,  placed  under  them  over  the  seat  of  pain. 
Pressure,  however,  with  the  ends  of  the  fingers  or  percussion  of  the  abdomen 
naj  not  be  well  borne.     The  bowels  are  constipated,  the  exceptions  to  this 
rule  being  infrequent,  and  the  dejections  fre({uently  consist  of  small  hard 
lumps,  or  scybala.     More  or  less  nausea  occurs  in  a  majority  of  cases,  and 
not  infrequently  vomiting.     Hiccough  and  eructations  of  gas  are  not  uncom- 
moD.   The  appetite  is  lost.    The  urine  is  scanty  and  micturition  is  sometimes 
diffiealt  and  painful.     Circumscribed  projections  or  tumors,  changing  their 
situation,  and  due,  evidently,  to  an  accumulation  of*  gas  in  a  portion  of  the 
intestiDal  tube,  have  been  observed.     The  pain  may  be  exclusively  in  parox- 
yaiDB.  the  patient  in  the  intermissions  being  entirely  free  from  it,  but  much 
oftener  more  or  less  constant  pain  is  experienced,  with  exacerbations.     The 
piroxjsms  or  exacerbations  vary  much  in  different  cases  in  duration  as  well 
18  Kverity.     They  msiy  last  for  a  few  moments  only  or  continue  for  several 
hm.    The  int4;rmissions  or  remissions  also  vary  in  duration  from  a  few 
Boments  to  hours  and  even  days. 

In  conjunction  with  the  foregoing  local  symptoms  there  is  no  fever  unless 
tltere  be  some  accidental  complication.  The  pulse  is  abnormally  slow  and 
frequently  irregular.  It  is  generally  fuller  and  harder  than  in  health.  The 
akin  is  cool.  The  mind  is  anxious  and  depressed.  The  strength  fails  in  pro- 
portion to  the  severity  of  the  pain  and  the  duration  of  the  affection.  The 
iffection  may  be  complicated  with  other  manifestations  of  lead-poisoning — 
lamely,  paralysis  affecting  certain  of  the  voluntary  muscles,  especially  the 
extensors  of  the  forearm,  amaurosis,  neuralgia  in  different  situations,  occa- 
itonilly  epileptiform  convulsions,  delirium,  and  coma.  The  latter  have  been 
embraced  by  Tanquerel  and  other  writers  under  the  name  of  lead  encephal- 
iipathy. 

The  affection  has  no  definite  duration,  in  this  respect  resembling  neuralgic 
ttfections  in  general.     When  left  to  itself  it  may  end  in  a  few  days  or  after 
the  lapse  of  weeks,  and  if  the  patient  continue  to  be  exposed  to  the  cause  it 
■Mj  persist  for  an  indefinite  period.    In  itself  it  involves  little  or  no  danger  to 
lift,  Dor  is  there  ground  to  believe  that  it  leads  to  any  serious  abdominal  dis- 
ease ;  but  other  effects  of  lead-poisoning  which  may  complicate  or  follow  this 
Mtkctiou,  especially  the  effects  embraced  under  the  name  of  lead  encephalop- 
atfaj,  are  liable  to  end  fatally.     The  affection  frequently  pursues  an  irreg- 
mlmr  course,  varying  in  severity  much  at  different  periods ;  and  relapses,  aft<;r 
all  the  symptoms  have  ceased  for  days  or  weeks,  without  any  fresh  introduc- 
tion of  lead,  are  not  uncommon. 

R.  31aier  found  in  rabbits  poisoned  with  small  doses  of  lead  deg(;neration 
and  atrophy  of  the  ganglion-cells  in  the  intestinal  wall  and  increase  of  connec- 
tive tissue  in  the  ganglia.  He  and  Kussniaul  had  previously  found  in  a  case 
of  lead-poisoning  in  a  human  being  a  sclerosis  of  the  ca^liac  ganglia.  It  is 
probable  that  lead  acts  directly  upon  the  sympathetic  ganglia  in  the  intestinal 
wall,  causing  sclerosis  and  partial  necrosis  of  these  structures. 
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le  introduction  of  lead  into  the  system  in  sufficient  quantity  to  give  rise 
ts  morbid  effects  may  take  place  through  the  lungs,  the  stomach,  the 
.'ous  membrane  in  other  parts,  and  the  skin.     Certain  occupations  involve 
inhalation  of  lead.     Persons  employed  in  the  manufacture  of  lead  paints 
most  exposed,  and  of  those  who  suffer  from  lead-poisoning  the  largest  pro- 
rtion  are  of  this  occupation.     Next  to  this  class,  painters  are  most  exposed. 
ore  or  less  exposure  by  inhalation  belongs  to  a  great  number  of  occopa- 
3ns,  such  as  paper-staining,  grinding  of  colors,  glazing  cards,  manufacturing 
irthen  pottery,  plumbing,  shot-making,  etc.     Lead-poisoning  has  repeatedly 
ccurred  from  sleeping  in   newly-painted  rooms.     Lead  may  he  introdneed^ 
through  the  stomach  in  various  articles  of  food  and  drink.     The  colic  of^ 
Poitou  was  due  to  wine,  and  that  of  Devonshire  to  cider  adulterated  witl^ 
lead  in  order  to  give  it  sweetness.     This  kind  of  adulteration  has  been  pn^ 
tised  since  the  occurrence  of  the.  affection  in  the  places  just  named,  and  it  ' 
perhaps  still  sometimes  resorted  to.     Litjuid  and  solid  articles  of  diet,  i 
cially  if  they  contain  a  free  acid,  become  impregnated  with  lead  by  bei« 
in  leaden  vessels  or  earthen  vessels  glazed  with  lead.    Some  years  ago  a  Iar*«C 
number  of  persons  within  a  limited  district  in  Ohio  were  affected  with  a  (^^^ 
ease  which  for  some  time  was  regarded  as  a  novel  epidemic,  and  was  eal  ^ 
dry  cholera.     It  was  found  to  have  the  diagnostic  characters  of  lead  colic,  ^^^^ 
was  traced  to  the  common  use  of  a  cheap  kind  of  earthenware  made  in  t.'^. 
vicinity,  into  the  glazing  of  which  lead  entered.     An  epidemic  colic  in  N'^i^ 
Orleans  was  traced  to  lead  contained  in  soda-water ;  and  Prof.  Doremus  ftoi^g 
years  ago  demonstrated  the  presence  of  lead  in  considerable  quantity  in  Sod^ 
water  drawn  from  fountains  in  this  city  (New  York).     Water  distributed  jg 
lead  pipes  is  not  infrequently  the  vehicle  of  its  introduction  into  the  system,! 
Lead  sometimes  enters  into  the  substances  used  to  color  confectionery,  condi- 
ments,  and  other  articles  in  sufficient  quantity  to  give  rise  to  poisonous  effects. 
Articles  enclosed  in  lead-foil  may  become  contaminated.    Authentic  ingtaocct 
of  poisoning  by  the  use  of  tobacco  thus  enclosed  have  been  reported,  and  ii 
France  enclosing  tobacco  in  lead  is  prohibited  by  law.     The  habit  of  chewing 
shot  and  pieces  of  the  lining  of  tea-boxes  has  been  known  to  give  rise  teTtri> 
ous  manifestations  of  lead-poisoniiig  lasting  for  years  before  the  cause  of  dift> 
ease  was  discovered.'     During  the  spring  of  18(56  two  hundred  and  thirteen 
cases  of  lead-poisoning  occurred  in  the  Walkill  Valley,  Orange  Co.,  New  York 
After  considerable  research  it  was  ascertained  that  lead  was  contained  in  tb 
flour  and  meal  used  in  that  part  of  the  country.     The  source  of  the  lead  w 
a.scertained  to  be  the  stones  used  for  grinding  the  meal  and  flour.    The  stoi 
were  old,  constantly  needing  repair,  large  cavities  frequently  occurring,  wb 
instead  of  being  tilled  up  with  cement  were  filled  with  common  lead.     ' 
attrition  of  the  grinding  detached  minute  particles  of  lead,  and  the  lead  ' 
becoming  mixed  with  the  flour  and  meal  was  transformed  into  the  carbc 
by  the  process  of  fermentation  and  baking.'     [Another  cause  of  lead-p( 
ing  is  the  lead  chromate  (chrome  yellow)  sometimes  used  by  ignora 
unscrupulous  bakers  as  a  cake-dye.      Dr.  David  D.  Stewart  of  Philad 
in  1HH7  traced  sixty-four  cases  of  the  disease  to  this  source.* — H.]     VY 
may  be  poisoned  by  sucking  leaden  toys,  glazed  writing-cards,  painted  ai 
nipples,  etc.     These  are  only  a  few  of  the  <Hverse  modes  in  which  lead  f 
way  into  the  alimentary  canal.    The  use  of  lead  as  a  remedy  has  given 

'  Vide  appendix  to  translation  of  Tanquerel's  treatise,  and  report  of  Horati 
M.  D.,  in  TranmctionA  of  American  Medical  Ai^mc.iation^  vol.  v. 

-  Viile  case  in  WcMem  Lancet,  Cincinnati,  eomniunicated  by  Dr.  Edward  Ik' 
Indiana. 

^  Philadelphia  Medical  Xcirs  and  Lihrani,  .lulv,  1866. 
•  ^-'v  June  18  and  Dec.  21,  r8S7. 
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^^  1  ie  and  other  morbid  effects.  It  may  be  introduced  through  the  skin,  although 
i^o  libtless  with  difficulty.  Lead-poisoning  is  sometimes  attributable  to  the  long- 
.^^dtinued  application,  to  the  hands  and  face,  of  a  cosmetic  containing  lead.  I 
^j^-ve  known  a  case  in  which  phenomena  denoting  lead-poisoning  were  attrib- 
^^^^ble  to  the  use  for  a  long  period  of  a  dressing  for  the  hair  containing  the 
^c?^t*t«  0^  ^^^^*  Finally,  instances  of  lead-poisoning  by  means  of  collyria  and 
^^.^nal  injections  have  been  reported. 

•The  DIAGNOSIS  of  lead  colic  in  most  cases  is  not  difficult.     If  the  occupa- 
tion of  the  patient  involve  obvious  exposure  to  lead,  a  suspicion  of  the  nature 
oi*  ^^^  affection  is  of  course  at  once  aroused ;  but  this  and  other  manifesta- 
tions of  lead-poisoning  not  infrequently  occur  in  persons  who  are  not  aware 
of*  uy  such  exposure,  and  it  may  require  no  small  pains  to  discover  the  mode 
in  which  the  poisoning  has  taken  place  after  the  character  of  the  affection  has 
|>e€n  ascertained.     The  diagnostic  characters  of  lead  colic  as  compared  with 
tliose  of  ordinary  colic  offer  points  of  difference  which  enable  the  physician  to 
discriminate  it  from  the  latter.     The  gradual  development,  the  occurrence  of 
f^nussioDs  much  more  frequently  than  intermissions,  the  persistency  of  the 
direction,  the  concurrence  of  pain  in  the  back,  limbs,  and  sometimes  in  the 
eli€8t,  the  occurrence  of  nausea  and  vomiting,  the  obstinacy  of  the  constipa- 
tion, and  frequently  dysuria,  characterize  this  affection  when  contrasted  with 
oniinarj  colic.     Coexisting  paralysis  in  some  cases,  especially  if  limited  to 
the  extensor  muscles  of  the  forearm,  confirms  the  diagnosis.     Enteritis  and 
peritonitis  arc  excluded  by  the  absence  of  symptoms  denoting  inflammation. 
Enteralgia,  exclusive  of  its  occurrence  in  connection  with  hysteria,  is  so  rare, 
except  when  produced  by  lead,  that  its  existence  is  strong  presumptive  evi- 
^Dceof  this  causation.     A  valuable  sign  is  a  blue  discoloration  of  the  gums 
at  thdr  junction  with  the  teeth.    The  blue  line  on  the  gums  may  be  apparent 
00  the  upper  or  lower  jaw  or  on  both.     It  is  wanting  in  sections  where  teeth 
bre  been  lost.     It  is  most  marked  in  proportion  as  the  teeth  are  encrusted 
with  tartar  and  in  persons  who  neglect  cleanliness  in  this  situation.     The  dis- 
coloration is  attributed  to  the  formation  of  the  sulphide  of  lead,  sulphuretted 
kjdiogen  being  evolved  from  the  decomposition  of  particles  of  food  remain- 
ing between  the  t«eth  and  beneath  the  margin  of  the  gums.     The  lead  may 
k  introduced  through  the  mouth  either  with  the  inspired  air  or  in  food  or 
Aiok,  or  sufficient  lead  may  be  eliminated  in  this  situation  to  account  for  the 
1^.    The  sign  is  not  present  in  all  cases.     Its  absence,  therefore,  is  not 

£iof  that  lead  colic  does  not  exist.     Clinical  observation,  however,  shows 
t  the  sign  is  present  in  a  large  majority  of  cases.     It  is  found  frequently 
Id  precede  the  development  of  colic  and  other  affections  dependent  on  lead- 
fOiBoning.     It  is  not  a  transient  sign,  but  is  likely  to  persist,  not  only  during 
tfce  continuance  of  the  affection,  but  for  some  time  afterward.    In  a  diagnostic 
poiDt  of  view  it  is  highly  important,  and  the  gums  should  be  examined  with 
reference  to  it  whenever  lead-poisoning  is  suspected.     A  chemical  analysis  of 
the  arine  may  show  the  presence  of  lead  in  this  fluid.    In  a  case  in  which  the 
lead  was  introduced  by  the  use  of  a  cosmetic  called  "  the  bloom  of  youth," 
lead  was  obtained  from  the  urine  in  sufficient  quantity  to  form  distinct  parti- 
cles of  the  nietal.^     £des  states  that  if  the  iodide  of  potassium  be  given  for  a 
few  days  before  an  examination  of  the  urine,  and  the  metal  be  not  then  found, 
it  is  safe  to  exclude  plumbism  from  the  diagnosis.' 

The  TREATMENT  of  lead  colic  embraces  palliative  and  curative  measures. 
The  pain  is  to  be  palliated  by  anodynes  given  by  the  mouth  or  rectum,  con- 
joined  with  soothing  applications  to  the  abdomen,  as  in  cases  of  ordinary 

*  For  the  method  of  testing  the  urine  for  the  presence  of  lead  employed  by  Prof. 
Doremus,  vide  my  work  on  Clinical  Medicine^  1879. 
'  Vide  Tkerap^uiic  Handbook. 
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colic.  Chloroform  given  by  the  mouth  and  applied  over  the  abdoi 
times  acts  promptly  and  efficiently  in  relieving  the  pain.  If  this  | 
fectual,  opium  in  some  form  is  required,  the  doses  and  their  repetii 
graduated  by  the  intensity  and  persistence  of  the  pain.  Relief 
by  free  purgation,  and  for  this  end  saline  or  such  other  cathart 
stomach  will  best  tolerate  may  be  given,  and  their  operation  aidec 
purgative  enemata.  The  obstinacy  of  the  constipation  oft^n  rend 
cult  to  procure  free  evacuations  from  the  bowels,  and  active  catha 
be  required.  The  employment  of  cathartics  may  be  useful  in  rem^ 
contained  in  the  contents  of  the  alimentary  canal.  Aside  from  t 
and  the  relief  of  inconvenience  from  constipation,  cathartics  are  not 
Croton  oil  and  other  drastic  cathartics,  heretofore  entering  into  the 
of  this  affection,  are  contraindicated.  The  warm  bath  is  useful  a 
tive,  soothing  measure. 

Several  remedies  have  been  supposed  to  have  a  curative  effica< 
affection.  Alum  is  one  of  these.  Brachet,  in  a  prize  essay  on  tl 
of  lead  colic,  stated  that  he  had  treated  150  patients  with  this  ren 
successfully  than  by  opium  and  purgatives.  From  one  to  two  dr 
alum  were  administered  during  the  day  in  a  ptisan  to  whicji  40  or 
of  laudanum  were  added,  a  mild  aperient  given  on  the  third  day 
alum  continued  for  two  or  three  days  after  the  symptoms  of  the 
had  disappeared.  Other  observers  have  not  met  with  a  similar  su< 
the  alum  treatment.  Sulphuric  acid  has  been  advocated  on  the  has 
cess  in  a  large  number  of  cases.  A  drachm  of  dilute  .sulphuric 
auart  of  sweetened  water  forms  a  pleasant  drink  resembling  lemo 
this  may  be  taken  in  the  twenty-four  hours.  Tanquerel  denied  th 
of  this  remedy,  giving  as  the  basis  of  his  denial  the  results  of  it«  1 
cases.  The  prophylactic  efficacy  of  the  sulphuric-acid  lemonade  a 
have  been  satisfactorily  proven  in  the  lead-works  at  Birmingham, 
Strychnia  or  nux  vomica  has  been  recommended  as  a  curative  remed 
donna  and  nitrite  of  amyl  have  been  used  with  some  benefit  in  lead  col 
use  is  based  upon  the  view  that  the  colic  is  due  to  spasm  of  smooth 
fibres,  either  of  the  intestine  or  of  blood-vessels. 

The  remedy  now  regarded  as  possessing  the  most  efficacy  is  the 
potassium.  Its  use  in  the  treatment  of  lead  diseases,  and  also  in  1 
to  the  presence  of  mercury  in  the  system,  dates  from  the  publicatio 
of  a  paper  by  Melsens.^  Assuming  that  the  local  manifestations 
poisoning  are  due  to  the  presence  of  an  insoluble  compound  of  le 
tissues  of  the  affected  parts,  Melsens  claims  for  the  iodide  of  potas 
power  of  effecting  the  liberation  of  the  lead  and  its  elimination 
system.  The  iodide  is  supposed  to  combine  with  the  lead  in  th 
forming  the  soluble  iodide  of  lead,  which  passes  out  of  the  body  in 
Chemical  examination  of  the  intestine,  the  paralyzed  voluntary  mu 
other  organs  in  cases  of  lead-poisoning  has  shown  the  presence  o 
larger  quantity  than  is  to  be  accounted  for  on  the  supposition  thj 
exist  in  the  body  in  health.  The  examination  of  the  urine  in 
lead-poisoning  under  treatment  with  the  iodide  of  potassium  has  s 
presence  of  lead,  its  absence  in  this  liquid  having  been  ascertainec 
the  treatment.'     Finally,  clinical  observation  appears  to  afford  pro 

'  Appendix  to  TanquerePs  TVeo/we,  by  Dana. 

*  AnncUes  de  Chimie  el  de  Phyaiqw,  1849 ;  also,  Brilish  and  Foreign  Med\ 
Review,  1853. 

'  For  facts  verifying  this  statement,  see  a  report  of  the  results  of  treat 
the  ioilide  of  potassium  in  23  casee  in  the  New  Vork  Hospital  by  H.  S.  Si 
New  York  Medical  Times,  February,  1854. 
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efficacy  of  this  treatment.     With  reference  to  the  therapeutics  of  this  affec- 
tion, knowledge  of  its  natural  history  as  regards  termination  when  left  to  its 
own  course  is  important.     Tanquerel  in  his  valuable  treatise  gave  the  results 
in  31  cases  in  which  no  treatment  was  pursued  for  twelve  days  after  admis- 
gion  into  hospital,  the  affection  having  existed  for  one  or  more  days  before 
admission.     Of  8  of  these  cases  in  which  the  colic  was  violent,  in  3  a  spon- 
taneous cure  took  place  within  the  twelve  days — namely,  on  the  third,  eighth, 
and  eleventh  day.     Of  13  cases  in  which  the  colic  was  of  moderate  severity, 
in  5  a  spontaneous  cure  took  place  on  the  fourth,  seventh,  eighth,  ninth,  elev- 
enth day,  and  in  1  on  the  thirteenth  day.     Of  10  cases  in  which  the  colic  was 
light,  in  6  a  spontaneous  cure  took  place  within  the  twelve  days. 

In  the  treatment  of  lead-poisoning  by  the  iodide  of  potassium  Melsens 
enjoins  to  begin  with  moderate  doses  and  to  increase  the  doses  gradually.  He 
supposes  that  disturbance  may  arise  from  dissolving  the  lead  out  of  the  tissues 
rapidly.  Five  grains  may  be  given  three  times  daily  at  first,  and  the  quantity 
increased  to  a  drachm />cr  (fiem  if  the  remedy  occasion  no  inconvenience. 

The  utility  of  the  warm  bath  as  a  palliative  measure  has  been  already 
referred  to.  It  may  be  useful  in  promoting  the  elimination  of  lead  through 
tie  skin.  It  is  useful  by  removing  from  the  skin  lead  which  comes  into  con- 
tact with,  and  adheres  to,  the  surface  in  persons  engaged  in  certain  occupa- 
tions. The  sulphur  bath  may  be  employed  for  the  latter  object.  This  is 
nideLy  adding  four  ounces  of  the  sulphide  of  potassium  to  thirty  gallons 
of  water  in  a  wooden  bathing- vessel.  The  use  of  this  bath  renders  the  pres- 
ence of  lead  on  the  skin  apparent  by  the  production  of  a  dark  discoloration 
which  is  readily  removed  by  a  brush.  The  blackness  is  marked  in  various 
puts  of  the  body  in  painters  and  workmen  employed  in  the  manufacture  of 
the  preparations  of  lead  used  as  paints,  especially  if  they  have  neglected 
cleanliness ;  but  it  may  be  due  to  the  presence  of  lead  eliminated  from  the 
body  and  remaining  adherent  to  the  surface.  The  bath  renders  the  lead 
which  may  be  in  contact  with  the  skin  inert,  and  it  is  useful  as  affording  evi- 
dence that  the  surface  of  the  body  is  entirely  free  from  lead,  whether  derived 
from  without  or  eliminated. 

Prevention  of  the  continued  introduction  of  lead  into  the  system  is  an 
essential  part  of  the  management.  The  occupation  is  to  be  suspended  if  it 
iBToWe  exposure ;  and  if  the  affection  be  renewed  or  there  be  other  mani- 
festations of  poisoning  on  resuming  the  occupation,  it  should  be  exchanged 
for  some  other.  If  the  source  of  the  poisoning  be  not  apparent,  it  is  to  be 
wught  for  until  found.  This  poison  is  one  which  gives  no  notice  of  its 
entrance  into  the  body,  and  no  manifestations  of  its  presence  until  a  certain 
iDonnt  of  accumulation  has  taken  place.  The  affection  under  consideration 
is  but  one,  although  the  most  frequent,  of  the  forms  of  disease  to  which  the 
poison  gives  rise.  There  is  reason  to  think  that  obscure  and  indefinite  .ail- 
nents  are  not  infrequently  produced  by  it  in  cases  in  which  suspicion  of  the 
cause  is  not  awakened ;  and  the  liability  to  these  as  well  as  the  more  marked 
effects  from  the  use  of  water  conducted  in  lead  pipes  and  various  other 
WttTces,  some  of  which  have  been  enumerated,  is  one  of  the  important  sub- 
jects pertaining  to  public  health. 

The  protection  of  those  necessarily  exposed  to  an  atmosphere  more  or  less 
diarged  with  lead  or  to  cont^ict  with  it  is  also  an  important  subject.  Much 
aay  he  done  to  prevent  its  introduction  by  attention  to  ventilation,  clothing, 
baths, washing  the  mouth,  and  the  occasional  use  of  purgatives.  Special  means 
of  protection,  such  as  the  application  of  moist  sponges  to  the  mouth  and  nos- 
trils or  the  use  of  masks,  under  certain  circumstances  may  be  important. 

-Vfter  recovery  from  the  colic  an  anaemic  condition,  with  general  debility, 
will  often  claim  appropriate  medicinal  and  hygienic  measures  of  treatment. 
30 
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Colic  from  Copper. 

Writers  have  described  a  Cnnn  of  colic  suppo.*icd  to  he  prodticcd  li\  tb« 
introduction  and  aeoumulaticMi  of  copper  in  the  system,  and  the  t<^nn  mftftii *4 
tfjic  has  been  used  to  embrace  not  only  the  C4;dic  due  to  lead,  hnt  abdo( 
pains  with  other  i^ymptoms  attribnted  to  copper,  mercury,  and  arsenic 
diugnofttic  features  of  so-called  copper  colic,  as  contra8t>ed  with  Icail 
have  been  considered  to  be  as  follows:  Limitation  of  pain  to  the  al>d» 
increase  of  pain  by  prei^«ure,  enlargement  more  frequently  than  retniciioii  t>i 
the  abdomen,  and  diarrhoja  with  greenish  j^tools.  These  i<yiMptom>  denote 
not  merely  functional  disorder,  hut  gastro-enteric  inflammation-  An  extend*^ 
and  careful  examination  of  a  number  of  establish mentij  in  w^hich  tlu*  workmn 
were  expotjed  to  em^ nations  from^  and  contact  with,  copper  in  various  mtHiri 
conducted  by  (lievallier  and  Boy&  de  Loury  in  Paris,  led  to  the  conq' 
that  such  an  affection  as  colic  fnnn  copper  does  not  exist,*  This  cone' 
however,  is  by  no  means  inconsistent  with  the  fact  that  copper  witfc 
system  exerts  a  deleterious  effect.  Ar8cnic  and  preparations  of  roe 
taken  in  i|uantitieis  sufficient  to  produce  the  phenonjcna  of  a  local  acni 
irritant  poison,  ^ive  rise  to  pains  which  may  resemble  those  of  colic, 
imdating  within  the  system,  the^e  minerals  occasion  certain  t^jxical 
but  they  do  not  under  these  circumstances  lead  to  abdominal  syiu 
which  may  with  propriety  be  considered  as  an  individual  affectioD  under  I 
name  of  colic. 

Passage  of  Gall-Stones— Hepatic  Colic* 

The  passage  of  biliary  calculi  aliiU);  the  cystic  and  common  bile-ductl 
give  rise  to  syniptoms  resembling  those  of  acute  gastralgia.      The  dtscrimiiu 
tion  at  once  is  not  always  easy.     Moreover^  a  paroxysm  <d*  pain  from  the  pn 
sage  of  a  galbstone^  or  hepatic  colict  is  to  be  discriminated  from  affectJMii 
other  than  gastrnlgia — naniely,  peritonitis,  ordinary  colic,  colic  with  inte^tia 
obstruction,  acute  gastritis,  and  the  passiige  of  calculi  from  the  kidney  U>  til 
bladder.     Biliary  calculi  usually  form  in  the  gall-bladder,  but  they  have  ^ 
found  in  the  hepatic  duct  and  its  branches  within  the  liver.     They  vary 
aize  from  that  of  a  pin's  head  to  that  of  a  hen's  egg.     They  are  fret[Uei»tl 
found  in  the  gall-bladder  after  deaths  sometimes  in  great  number.     A  < 
lection   of  several   hundred  is  not  uncommon.      Bennett  relates  a  case 
which  the  number  amounted  to  two  thousand,  and  cases  have  been  repor 
in  which  the  numlxT  was  still  greater.     They  are  usually  of  mift  cunsislcii 
and  of  low  specific  gravity.    They  are  sometimes  white,  but  oftener  cither < 
a  yellow,  brown,  or  greenish  color  from  the  imbibition  of  bile.     On  scrlid 
they  are  often  found  to  eiuisist  of  successive  layers  which  differ  in  consisteiw 
and  color.     In  general  they  are  composed  chiefly  of  cholesterin,  but  thij 
frequently  contain   the  salts  of  lime.      Remaining   witlun    the   gall-bladdli 
they  may  occasion  no  inconvenience;    but  if  many  or  large*  they   n»iyjatj 
trouble  by  distending  the  gall-bladder,  and  they  may  lead   u*   > 
perforatitm.     If  the  perforation  be  into  the  peritoneal   sac,  diii  itq 

follows,   and   will   hi!   liki-ly  to   prove  fatal.     If   the  distended  gaibhladJ 
become  adherent  to  the  abdoniinal  walls,  the  perforation  may  lead  to  circiil 
scribed  abscess  which  opens  externally,  and  a  number  of  calculi  may  bo  " 
charged  through  the  fistulous  opening.'    They  are  oft<»ner  di-5charged  bv  i 
ulcerated  opening  into  the  intestinal  canal.     The  opening  tnaj  take  pit 

'  Vide  NvRten'a  Dtetionnnirf  rff  ^firfefine,  ttr.,  185.H;  i%\m  V  v, 

'  For  an  necoant  of  reiMtried  ai^f;^,  and  tsdm*  aise»  of  choli  ule 

Dr.  G.  W.  H.  Kemper,  in  Trnntiacttoua  of  the  Indiana  SUtU  M^  ^^/y,  is*  y. 
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int-o  the  duodenum  or  colon.  It  has  been  known  to  take  place  into  the 
utom^^^t  ^^6  portal  vein,  and  the  pelvis  of  the  kidney.  Gall-stones  some- 
times occasion  a  noise  like  that  produced  by  the  collision  of  nuts  or  marbles 
in  »  ^g  when  shaken  if  forcible  pressure  or  strong  percussion  be  made  over 
the  distended  gall-bladder;  but  in  general  their  existence  is  not  suspected 
until-  having  entered  the  cystic  or  common  duct,  they  occasion,  by  their  pas- 
9a^e  toward  the  intestine,  paroxysms  of  so-called  hepatic  or  gall-stone  colic. 
It  is  evident  that  the  time  occupied  in  the  passage  of  a  gall-stone,  as  well 
as  t.lie  suffering,  will  depend,  other  things  being  equal,  on  its  size  and  the 
irre^nilarity  of  its  shape. 

X^e  pain  occasioned  by  the  passage  of  a  gall-stone  is  frequently  abruptly 
developed  without  any  obvious  cause,  but  in  some  cases  it  is  preceded  by  a 
sense  of  uneasiness  referred  to  the  right  hypochondrium.  In  the  majority  of 
esses  the  attack  occurs  three  or  four  hours  after  a  meal.  The  suffering  is 
often  extreme,  causing  the  patient  to  writhe  and  assume  a  variety  of  positions 
witli  the  hope  of  obtaining  relief.  The  pain  is  referred  to  the  epigastrium 
or  tlie  right  hypochondrium.  It  may  radiate  thence  throughout  the  abdomen, 
often  extending  into  the  chest  and  to  the  right  shoulder.  Usually,  there  is 
more  or  less  tenderness  over  the  seat  of  the  pain,  but  in  some  cases  pressure 
affords  a  certain  measure  of  relief.  Vomiting  speedily  occurs  in  the  majority 
of  cases,  and  is  repeated  more  or  less  frequently  during  the  continuance  of 
the  pain.  The  bowels  are  constipated.  The  pulse,  as  a  rule,  is  not  accel- 
erated, and  it  may  be  retarded.  Not  infrequently  it  becomes  small  and  weak. 
The  retardation  of  the  pulse  is  sometimes  notably  great.  I  have  known  it  to 
fall  to  30  and  to  20  beats  per  minute.  Pallor  of  the  face  and  coldness  of  the 
surface  are  marked  in  some  cases.  Chilly  sensations,  with  rigor,  are  not 
uncommon.  The  duration  of  the  paroxysm  is  variable.  It  may  last  for  a  few 
moments  only  or  for  many  hours  or  days,  depending  of  course  on  the  period 
occupied  by  the  passage  of  the  stone  either  onward  into  the  intestine  or  back- 
ward into  the  gall-bladder.  At  length  the  pain  and  other  symptoms  suddenly 
wase,  and  nothing  remains  but  more  or  less  soreness  and  the  fatigue  occa- 
sioned by  the  suffering.  If  the  paroxysm  have  been  of  considerable  dura- 
tion, tlie  urine  may  show  the  presence  of  bile,  and  jaundice  is  frequently 
prodixoed.  These  symptoms  disappear  after  the  paroxysm  is  ended.  The 
dejections  may  show  deficiency  or  absence  of  bile.  The  absorption  of  bile 
and  it«  absence  in  the  stools  show  that  the  gall-stone  is  impacted  in  the  com- 
mon (not  the  cystic)  duct,  and  that  its  form  and  size  are  sufficient  to  cause 
obstruction  more  or  less  complete.  Under  these  circumstances  the  bile  may 
accumulate  within  the  gall-bladder,  and  distend  it  so  that  it  can  be  perceived 
by  the  touch  below  the  lower  margin  of  the  liver.  Finally,  after  the  par- 
oxysm is  ended  one  or  more  gall-stones  may  be  discovered  in  the  dejections 
if  these  be  carefully  examined  for  several  successive  days.  In  some  cases, 
however,  careful  examinations  of  the  feces  fail  to  show  the  presence  of  a  cal- 
ca/us  or  of  calculi.  The  failure  to  discover  them  is  not  proof  that  an  attack 
w  not  one  of  hepatic  colic.  The  gall-stones  in  these  cases,  after  remaining 
^'  *,^ime  in  the  cystic  duct,  may  have  passed  backward  into  the  gall-bladder, 
o  '•'ith .standing  the  valvular  folds  of  the  lining  membrane.  Another  oxplana- 
*Ji?  "^  ^Hat  the  cause  of  the  obstruction  is  inspissated  bile,  and  not  properlv 
gai'-stoncs.» 


^^    an  attack  of  hepatic  colic  recurrences  are  to  be  expected,  but 


as 


^rd^  the  intervals  cases  differ  greatly.    Successive  attacks  may  occur  after 

of*  V   ^"^eks,  months,  or  years.     Not  infrequently  a  greater  or  less  inunber 

t^olcg  follow  in  quick  succession — several  perhaps  occurrintr  on  the  same 

lQg|.   ^^   presence  of  inspissated  bile  in  the  dejections  may  be  asc^ertainod  l>y  chemical 
N  V'lde  Bartholow  m  SyMem  of  Medicine^  by  Amn-tcan  Authors,  vol.  ii.  p.  1073.) 
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day  and  for  several  days  in  succession.  This  is  probably  owing  to 
porary  dilatation  of  the  cystic  and  common  duct  produced  b}'  the  pass 
calculi  of  considerable  size,  in  consequence  of  which  other  stones  with 
gall-bladder  more  readily  escape.  The  patient  under  these  circumstanc< 
be  consoled  by  the  reflection  that  the  more  frequent  the  passage  of 
the  less  the  number  that  remains  to  give  rise  to  subsequent  attacks.  T 
quent  repetition  of  attacks,  if  severe,  may  occasion  considerable  distu 
of  the  digestive  system  and  general  prostration.  A  single  instance  of 
during  a  paroxysm  has  come  under  my  observation. 

The  differential  diagnosis  of  the  passage  of  gall-stones  from  acute  p 
gia  is  to  be  based  on  the  following  points :  The  occurrence  of  pain  not  c 
by  any  obvious  dietetic  or  other  cause ;  the  prominence  of  vomiting 
symptom ;  the  presence  generally  of  more  or  less  tenderness ;  the  cxi 
of  bile  in  the  urine,  and  of  icterus  or  an  icterode  hue  of  the  conjunct!' 
skin  ;  retardation  of  the  pulse ;  the  persistence  of  pain  notwithstj 
opiates  are  given  in  full  doses ;  the  sudden  relief  occurring  irrespect 
remedies ;  and  after  the  attack  the  discovery  of  biliary  calculi  i 
evacuations. 

The  examination  of  the  evacuations  for  gall-stones  not  only  serves  to 
lish  the  diagnosis,  but  on  the  appearance  of  the  stone  or  stones  may  be 
icated  an  opinion  that  the  gall-bladder  either  does  or  does  not  contain  ( 
which  have  not  escaped.  If  only  a  single  round  or  oval  stone  be  discove 
is  probable  that  this  was  a  solitary  calculus  in  the  gall-bladder,  and 
attacks  need  not  be  expected ;  but  if  several  stones  be  discovered,  pi 
dral  in  form,  with  smooth  or  polished  facets,  which  may  be  plane,  co 
or  concave,  it  is  highly  probable  that  the  gall-bladder  contains  o 
and  the  patient  cannot  count  on  being  exempt  from  repetitio!is  of  i\n 
oxysms  produced  by  their  passage.  The  only  effectual  mode  of  ei; 
ing  for  the  presence  of  stones  is  to  dilute  the  feces  and  strain  thi 
a  sieve. 

Acute  diffuse  peritonitis  may  be  accompanied  by  pain  resembling  in  j 
sity  that  of  hepatic  colic  ;  but  in  determining  the  existence  of  the  latter, 
tonitis  is  excluded  by  the  absence  of  tenderness  diffused  over  the  abd( 
of  rigidity  of  the  abdominal  walls,  of  tympanitic  enlargement,  of  m 
acceleration  of  the  pulse  and  pyrexia,  together  with  the  general  prosti 
which  belongs  to  the  clinical  history  of  peritoneal  inflammation.  In 
of  intestinal  colic  the  pain  is  more  paroxysmal,  with  intervals  of  con 
relief.  Intussusception  and  internal  strangulation  of  the  intestine  are 
excluded  by  the  absence  of  a  tumor  caused  by  the  accumulation  of  the 
tinal  contents  at  the  point  of  obstruction,  by  the  absence  of  intestinal  ob 
tion  and  of  acceleration  of  the  pulse,  together  with  the  greater  gravity 
general  symptoms  in  those  affections.  In  acute  gastritis  vomiting  is  a 
prominent  symptom  than  in  hepatic  colic,  and  the  greater  gravity  of  the 
tion  is  shown  by  the  pulse  and  by  the  general  symptoms.  In  some  ca 
hepatic  colic  the  pain  extends  downward  in  the  direction  of  the  right  uK 
that  the  passage  of  a  calculus  along  this  duct  may  be  suspected.  The  a 
of  certJiin  symptoms  belonging  to  the  history  of  so-called  renal  colic — n 
retraction  of  the  testicles,  deficiency  of  the  urine,  hai^maturia,  etc. — wil 
to  exclude  this  affection.  Knowledge  of  the  occurrence  of  one  or  mor 
attacks  which  have  been  ascertained  to  be  due  to  the  passage  of  gall 
will  aid  in  determining  the  diagnosis.  The  age  of  the  patient  is  o 
account  in  the  diagnosis.  Gall-stones  may  form  at  any  age,  but  th 
most  likely  to  form  in  middle  or  advanced  life,  and  in  females  oftene 
in  males. 

In  the  great  majority  of  cases  gall-stones  escaping  from  the  gall-l 
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tnd  their  way  into  the  intestine,  giving  rise  to  no  evil  results  beyond  the 
^in,  etc.  which  their  passage  occasions ;  but  occasionally  a  stone  becomes 
impacted  in  the  biliary  canal,  and  if  situated  in  the  common  or  hepatic  duct 
retention  of  bile  ensues,  giving  rise  to  persisting  jaundice  and  structural 
dianges  within  the  liver  from  the  distension  of  the  bile-ducts.  Charcot 
lits  described  paroxysms  resembling  those  of  malarial  fever,  sometimes 
Kcarring  regularly  and  presenting  the  quotidian,  tertian,  or  quartan  type 
of  in  intermittent,  and  sometimes  recurring  without  regular  periodicity.  To 
these  paroxysms  this  author  has  applied  the  name  hepatic  intermUteiit  fever, 
Ihej  differ  from  intermittent  paroxysms  due  to  malaria  in  the  time  of  their 
oeeorrence,  this  being  usually  in  the  afternoon  or  evening,  whereas  malarial  par- 
oxysms generally  occur  before  midday.  They  are  probably  caused  by  septic 
infection  incident  to  suppurative  inflammation  of  the  duct  at  the  seat  of  the 
impaction.  The  prognosis  is  unfavorable,  death  taking  place  sometimes  sud- 
denly in  a  paroxysm.  Recovery  may  follow  the  passage  of  the  stone,  either 
through  the  common  duct  into  the  duodenum  or  by  ulcerative  perforation 
into  the  intestine.^ 

Steno.si8  of  the  colon  or  duodenum  may  result  from  the  projection  of  the 
iilcerftted  opening  into  those  portions  of  the  intestine.  Intestinal  hemorrhage 
IS  in  occasional  effect  of  ulcerative  perforation,  and  death  may  take  place  from 
the  loss  of  blood.  Permanent  obliteration  of  the  canal  of  the  cystic  or  com- 
IBOO  duct  may  result  from  the  inflammation  and  ulceration  caused  by  the 
presence  of  the  stone.  The  formation  of  a  stone  within  the  liver  is  one  of 
the  causes  of  hepatic  abscess. 

The  rationale  of  the  formation  of  gall-stones  is  not  well  understood.  Prob- 
aUy  the  deposit  in  a  solid  form  of  certain  of  the  constituents  of  bile  takes 
place  in  consequence  of  the  presence  in  the  biliary  passages  or  gall-bladder 
of  mucus,  collections  of  which  serve  as  the  nuclei  for  the  formation  of  cal- 
w!i.  Hence  gall-stones  may  be  the  result  of  inflammation  of  the  gall- 
Uadder.  It  has  been  conjectured  that  cholesterin  may  be  deposited  in 
consequence  of  the  bile  losing  the  faculty  of  holding  this  principle  in 
idntioD  from  a  diminution  of  the  taurocholic  acid.  It  is  not  improbable 
that  an  excess  of  the  salts  of  lime  or  of  bile-pigment  may  lead  to  the 
ffodaction  of  calculi.  Undue  accumulation  and  retention  of  bile  in  the 
gall-bladder,  and  an  unduly  large  proportion  of  solid  constituents,  may  be 
e(UL«idered  as  entering  into  the  causation. 

The  TREATMENT  of  a  paroxysm  of  hepatic  colic  consists  of  palliative  meas- 
Ws.    Opiates  are  called  for  in  doses  proportionate  to  the  intensity  of  the 
fain,  either  administered  by  the  mouth  or  rectuni  or  hypodermically.     If  the 
nftring  be  great,  the  inhalation  of  chloroform  or  ether  should  be  resorted 
^    to.    Wann  anodyne  fomentations  may  be  applied  to  the  seat  of  pain.     The 
kl  bath  may  aid  in  procuring  relief.     The  local  application  of  cold  by  means 
pf  a  bladder  filled  with  pounded  ice  has  been  found  to  be  useful  as  a  pallia- 
tive measure.    Remedies  to  palliate  vomiting  may  be  indicated.    Effervescing 
dnngbts  and  the  hydrocyanic  acid  may  be  employed  for  this  purpose.     An 
•Ikaline  rcmed}'  may  be  found  useful  if,  as  is  frequently  the  case,  the  matters 
Tomited  show  notable  acidity  of  the  stomach. 

Emetics  and  cathartics  have  been  advocated  under  the  notion  that  they  aid 
m  the  passage  of  .the  stone.  It  is  irrational  to  suppose  that  they  have  this 
ciect,  and  clinical  observation  does  not  furnish  evidence  of  their  value.  The 
pttasagc  of  the  stone  is  due  to  the  accumulation  of  bile  behind  it  after  it  enters 
tbe  enmiDon  duct,  and  to  contraction  of  the  gall-bladdor,  which  contains  nius- 
eiaJar  fibres.     These  are  wanting  in  the  cystic  and  common  ducts.     Exciting 

*  Vide  ca£Be»  reported  by  Prof.  William  Osier,  in  Medical  Times  and  Gazette  (London), 
July  ao,  1881. 
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the  movements  of  the  stomach  and  intestine  by  emetics  and  cathartics,  if  tDj 
efl'ect  be  exerted,  is  as  likely  to  retard  as  to  favor  the  onward  passage  of  the 
stone.  Opium  and  anaesthetics  probably  promote  its  passage.  If  the  dis- 
tended gall-bladder  form  a  tumor  which  is  appreciable  by  the  touch,  an  effort 
may  be  made,  by  pressure  with  the  fingers,  to  propel  the  bile  in  the  duct*  and 
thus  aid  in  the  removal  of  the  obstruction. 

It  is  desirable,  if  possible,  to  effect  the  solution  of  gall-stones  within  the 
gall-bladder.  The  alkaline  carbonates  are  given  for  this  purpose.  A  treat, 
mcnt  for  this  end,  known  in  France  as  Durande's  method,  consists  in  tiie 
administration  of  sulphuric  ether  and  the  spirits  of  turpentine  (3  parts  of  the 
former  to  2  parts  of  the  latter).  Buckler^  has  proposed  the  use  of  chloroform 
in  view  of  the  solvency  of  cholesterin  in  this  liquid.  He  has  reported  a  ct«e 
in  which  an  indurated  tumor  felt  through  the  walls  of  the  abdomen,  directly 
over  the  inferior  margin  of  the  liver,  disappeared  in  five  days  under  the  oie 
of  chloroform  given  in  teaspoon ful  doses  after  each  meal.  It  was  concluded 
that  the  tumor  was  the  gall-bladder  distended  with  calculi,  but  there  is  rooia  ; 
for  doubt  as  to  the  correctness  of  this  diagnosis.  It  seems  hardly  probable 
that  any  remedies  can  be  introduced  into  the  system  so  as  to  enter  into  the 
composition  of  the  bile  largely  enough  to  dissolve  the  cholesterin  of  which 
mainly  biliary  calculi  are  composed.  Bartholow  proposes  to  puncture  the 
gall-bladder  with  a  fine  exploring  trochar  and  to  inject  through  the  canula  a 
suitable  solvent. 

The  occurrence  of  gall-stones  cannot  be  anticipated,  but,  being  known,  it 
is  of  course  desirable  to  prevent  the  formation  of  others.  It  is  to  be  reniarkeii 
that  clinical  experience  Is  not  to  be  relied  on  as  affording  evidence  of  preven- 
tion, inasmuch  as  the  success  of  preventive  measures  cannot  be  proven.  It 
would  seem  that  sedentary  habits  predispose  to  the  formation  of  gall-stone*. 
A  change  in  this  respect  is  therefore  advisable.  Harley  and  Bartholow 
attach  much  importance  to  restriction  of  diet  as  regards  fatty,  starchy,  and 
saccharine  articles  of  food.  Buckler  suggests  the  hydrated  succinate  of  the. 
peroxide  of  iron  in  cases  in  which  gall-stones  are  known  to  have  been  passed, 
the  object  being  to  prevent  their  further  formation,  this  remedy,  as  he  sup- 
poses, controlling  the  fatty  or  cholesteric  diathesis.*  The  alkaline  mineral 
waters  of  Carlsbad,  Vichy,  and  Marienbad  are  held  in  much  repute  as  pre- 
venting the  formation  of  gall-stones.  The  soda  salts  are  considered  to  be 
most  effective  by  Harley  and  Bartholow.  The  sulphate  of  soda  is  reoon- 
mended  by  Harley,  and  the  phosphate  by  Bartholow.  The  latter  recom- 
mends a  drachm  of  the  phosphate  of  soda  three  times  daily.  He  attribute! 
the  usefulness  of  this  remedy  in  part  to  a  cholagogue  effect.  Alonio  Cltik 
considers  the  bicarbonate  of  soda  an  effective  remedy,  provided  it  be  co»» 
tinned  for  a  sufiiciently  long  period.  This  remedy  can  be  taken  in  con8ide^ 
able  doses  for  a  very  long  period  without  any  apparent  ill  effects.  A  med* 
ical  friend  of  the  author  has  taken  from  a  quarter  to  half  an  ounce  daily  for 
the  last  thirty  years. 

Gall-stones  of  sufficient  size  to  occasion  intestinal  obstruction  are  some* 
times  lodged  in  the  alimentary  canal.  These  escape  from  the  gall-bladder, 
not  through  the  biliary  passages,  but  by  ulceration,  the  walls  of  the  gall- 
bladder becoming  adherent  to  the  duodenum  or  to  some  other  portion  of  th« 
intestine. 

Olive  oil,  taken  largely,  is  a  popular  remedy  for  gall-stones.  This  remedy 
sometimes  causes  the  discharge  of  small,  hard  bodies  supposed  to  be  biliary 

*  American  Journal  of  the  Medical  Sciences,  July*  1867,  p.  61. 

*  This  remedy  is  priven  l)v  Dr.  Buckler  as  follows:  Hydrated  succinate  of  the  perox- 
ide of  iron,  Jiss;  water,  f^visH;  a  tea8i>oonful  after  each  mod,  continued  for  sevenl 
months,  and  resumed  at  intervals  afterwanl. 
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calculi.     These  are  composed  of  a  concrete  form  of  fatty  matter,  like  the 
bodies  passed  in  some  of  the  cases  of  fatty  diarrhoea  which  have  been 
reported.     A  case  is  quoted  by  Dunglison  in  which  olive  oil,  taken  abun- 
dantly for  the  relief  of  pains  attributed  to  gall-stones,  caused  a  discharge  of 
fatty  matters  of  a  globular  form,  varying  in  size  from  that  of  a  small  pea  to 
tliat  of  a  grape,  and  of  sufficient  consistence  to  be  cut  with  a  knife,  like  soft 
wax.» 

[Two  surgical  operations — cholecystotomy  and  cholecystectomy — are  per- 
formed for  the  relief  of  intractable  cases  of  hepatic  colic.  The  first  consists 
in  removing  the  calculi  from  the  gall-bladder  and  returning  the  latter  to  the 
tbdominal  cavity  after  suturing  the  incision  made  in  its  wall ;  while  by  cho- 
lecystectomy is  understood  the  excision  of  the  gall-bladder  after  ligature  of 
the  cystic  duct.  If  a  calculus  is  impacted  in  the  common  duct,  or  if  the  latter 
is  obliterated  by  adhesions  of  its  mucous  lining,  an  artificial  outlet  may  be 
Bttdefor  the  bile  by  the  operation  of  "cholecystenterostomy,"  which  consists 
in  establishing  a  communication  between  the  gall-bladder  and  the  small  intes- 
tine. The  reader  is  referred  to  works  on  surgery  for  statistics  and  other 
details  of  these  operations. — H.] 
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SPORADIC  CHOLERA  may  be  considered  as  a  functional  affection  of  the 
stomach  and  intestine.    Epidemic  or  Asiatic  cholera  belongs  more  properly 
looDg  infectious  diseases  ;  but  inasmuch  as  the  symptoms  and  lesions  are  in 
|ieatpart  referable  lo  the  intestine  in  this  affection,  it  is  placed  in  this  chap- 
ter for  convenience  of  reference.     Moreover,  the  symptoms  in  some  cases  of 
^nidic  cholera  simulate  closely  those  of  epidemic  cholera,  and  this  is  a 
leason  for  placing  the  two  affections  in  juxtaposition.     Cholera  infantum, 
belonging  among  the  diseases  of  children,  does  not  come  within  the  scope  of 
tills  work.    I  shall,  however,  notice  it  briefly,  referring  the  reader  for  a  fuller 
eoDsideration  of  it  to  works  devoted  to  the  diseases  of  children. 

Sporadic  Cholera. 

The  affection  called  cholera  in  its  ordinary  form  is  commonly  known  as  chol- 
era  tnorbug.  Aside  from  the  incongruity  of  associating  these  two  words,  the 
ooe  of  Greek  and  the  other  of  Latin  derivation,  there  is  no  good  reason  for 
sppendiDg  the  word  morbus,  which  expresses  no  more  than  is  implied  in  the 
name  of  any  affection — namely,  the  existence  of  disease.     The  etymology  of 

*  Ihmglison'i*  Practice  of  Medicine^  1842,  vol.  i.  p.  135. 

The  reader  is  referred  to  A  Treatise  on  GalUStone»,  by  J.  L.  W.  Thudicum,  M.  D., 
Ixnidon,  1863,  for  a  full  consideration  of  their  cJiemistrv,  pathology,  and  treatment 
Vide  also  Murchison's  Clinical  Lectures  on  Diseases  of  U^e  Liver^  etc. 
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the  term  cholera  is  aotncwliat  HoubtfuK  but  it  is  supposed  to  signify  »  flow  <jf 
bile.  The  term  is  of  Ancient  date,  and  was  introduced  when  varioun  liqanU 
were  embraced  under  thr  name  of  bile.  Not  only  is  the  term  sanrtioRfi}  *' 
lonjr  usage,  but  ii  would  be  difficult,  with  our  present  knowledge?,  to  nii 
tute  a  better  name  for  the  affection  under  eonftideration.  The  term  t^pifflntr 
BtTves  to  distinguish  this  from  another  affection  known  as  cholera  wbirh 
prevails  as  an  epidemic.  To  distingubh  it  from  the  latter,  which  eaianaiwl 
iVom  India,  it  is  sometimes  called  by  Freneb  writers  Enroptan,  and  by  Kn!- 
i8h  writers  Etifjlish  ehai^ra.  Writers  on  this  side  of  the  Atlantic  might  wn\i 
equal  propriety  call  it  American  eholerat  since  it  is  sufficiently  eoinmofj  i» 
an  indii^enous  affection  in  America.     It  is  called  by  German  wrlteis  cln4frQ 


Climcal  H18TORV. — An  attack  of  sporadic  cholera  is  often  abrupt,  hut  in 
some  cases  it  is  preceded,  for  a  period  usually  brief  and  rarely  longer  ibin  t 
few  hours,  by  a  sense  of  weight  or  uneasiness  referred  to  the  epigastriuro  or 
extending  more  or  less  ovt?r  the  abdomen,  with  nausea,  occasional  eoHc  j>:i]ii-, 
etc.     The  attack  occurs  much  ofYener  in  the  night  than  in  the  da^'time.    1^ 
is  ushered  in  by  vomiting,  which  is  speedily  followed  by  purging.     Vumit* 
ing  and  purging,  ticcurring  in  (juick  succession  and  rceurring  either  ssi     * 
taneously  or  in   close   alternation,  constitute   the  prominent  and  distiii 
symptomatic  features  of  this  affection. 

The  evacuations  from  the  stomuch  and  bowels  are  generally  abundant,  iti» 
at  first  ccmsist  of  the   alimentary   and  fecal  contents.     AtYerward  litptid  i  ^' 
voniif^id,  sometimes  in   large  fiuantity,  often  having  the  appearance  nnd  tr.^t-^ 
of  bile,  sometimes  acid,  and  souiL'tiines  so  acrid  a*  to  occasion  a  s<m  ' 
sation  in  the  throat.      In   like  manner,  the  dejeethms  become  Hrjuii 
sion  freifuently  a  burning  sensation  at  the  anus.     The  acts  of  vomumg  iiiK» 
purging  occur  suddenly  with  but  little  premonition.     They  are  often  violraC-^ 
the  content*  of  the  stomach  and  bowels  being  ejected  with  force.     The  xvt^^ 
of  purging  are  preceded  and  accompanied  by  colic  pains^  often  cxtnn  •  '*-' 
severe,  which  are  temporarily  relieved   hy  a  free  evacuation.     Serere  j 
like  those  of  spasm  or  cramp,  ofit-n  attend  the  acts  of  vomiting.    In  the 
val  between  the  acts  of  vomiiirig  the  patient  usually  suffers  from  dryU' 
the   mourh  and   fauces  with    urgent  thirst.     The  abdomen   may  h«     it 
vuluminous,  hut  after  repeated  acts  of  vomiting  and  purging  it  beciiiii  -  >    n  — 
traded.     Tenderness  over  the  ahdomen  is  either  wanting  or  slight,     ,'^1  1  «k 
of  the  abd<»minal  muscles  sometimes  occurs,  causing  hard  bunches  or  kuMi>,  i- 
in  some  eases  of  eolie.     Hiccough  is  an  occasional  symptom. 

With  the  foregoing  local  syujptoms  are  associated  anxiety,  restlessness,  and 
a  sense  of  exhaustion  pro|)ortionate  to  tht?  vtolenee  and  duration  td' the  au.iA 
The  pulse  is  more  or  less  accelerated,  small,  and  feeble.  The  skiti  is  tvH4  !»r 
even  cold,  and  is  frequently  bathed  in  clammy  sweat.  The  voice  ii  ftH'ble. 
sometimes  altered  in  ipiality,  and  occasionally  there  is  aphonia.  In  stun<; 
severe  cases  cramps  occur  in  the  feet,  the  calves  t»f  the  legs,  and  in  other  «U 
nations.     These  atld  greatly  to  the  suffenng  of  the  patient. 

The  affection  runs  a  rapid  ei>urse.     After  continuing  for  several  hourv  the 
acts  of  purging  and  vomiting  become  less  severe  and  occur  at  longer  intrr     ' 
the  pains,  etc.  progressively  diminish,  until   at  lenglh  all   the  symptoiu 
appear,  lea%'ing  an  amovint  of  fatigue  proportinuate  to  the  violence 
tion  of  the  attack.     The  patient  usually  recovers  rapidly.      It  is  r^ 
that  an  affection  involving  s<i  much  disorder  should   leave  the  affected  *• 
in  a  condition  10  resume  so  speedily  the  cxereisc  of  their  functions.     Ti 
the  rule  a*  regards  the  progress  and  termination  of  the  affection,  even 
course  be  not  arrested  by  remedial  interference.     Exceptionally,  the  voni      ^ 
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3iid  purging  continue,  the  evacuations  from  the  bowels  occur  involuntarily, 
t  lie  pulse  becomes  more  and  more  feeble,  coldness  of  the  surface  is  more  and 
.ffiore marked,  and  contraction  of  the  features  takes  place;  in  short,  the  patient 
^lls  into  a  state  of  collapse,  and  dies  within  a  few  hours  from  the  onset  of 
t,"lie  attack.     Thi&  unfavorable  course  is  extremely  rare.     I  cannot  recall  an 

esampl^  that  has  fallen  under  my  observation  exclusive  of  cases  occurring  in 

infancy. 

Pathological  Character. — Sporadic  cholera  appears  to  combine  morbid 
conditions  belonging  to  other  functional  affections  of  the  alimentary  canal. 
In  a  certain  proportion  of  the  cases  considered  as  cases  of  cholera  the  symp- 
toms are  attributable  simply  to  indigestion.  Vomiting  and  purging  denote 
in  these  cases  the  coincidence  of  acute  dyspepsia  and  crapulous  diarrhcca. 

ch  cases  are  usually  comparatively  mild,  and  the  vomiting  and  purging 
cease  as  soon  as  the  offending  contents  of  the  stomach  and  bowels  are  expelled. 
Id  other  cases  something  more  than  indigestion  is  involved  in  the  pathology. 
The  evacuation  of  liquid,  often  in  great  abundance,  shows  hypersecretion  or 
morbid  transudation  into  the  stomach  and  intestines.  The  affection  then 
combines  gastrorrhoea  and  enterorrhoea.  In  some  cases  the  secretion  of  bile 
wems  to  be  increased,  but  it  is  difficult  to  estimate,  from  the  color  and 
the  bitter  taste  of  the  vomited  liquid,  the  relative  proportion  of  bile.  It  has 
been  common  to  suppose  that  in  this,  as  in  various  other  affections,  disorder 
of  the  liver  is  in  some  way  involved.  There  is  no  solid  foundation  for  such 
I  supposition  ;  it  rests  on  conjecture  alone.  It  is  only  in  a  certain  propor- 
tion of  eases  that  the  bile  appears  to  be  secreted  in  morbid  quantity.  The 
limit  of  our  present  knowledge  of  the  pathological  character  of  the  affection 
breached  when  the  different  morbid  conditions  into  which  it  is  resolvable  are 
aomerated.  These  morbid  conditions  or  elements  of  the  affection  are  indi- 
gestion, irritation,  spasm  of  the  muscular  coat  of  the  stomach  and  intestines, 
enteralgia,  morbid  gastric  and  intestinal  transudation,  and  perhaps  in  some 
causes  hypersecretion  of  bile.  By  German  authors  the  affection  is  considered 
M  a  variety  of  gastro-intestinal  catarrh.  It  is  impossible  to  distinguish,  by 
means  of  post-mortem  appearances,  sporadic  from  epidemic  cholera. 

Causation. — Sporadic  cholera  is  not  peculiar  to  any  country,  but  it  is  of 
more  frequent  occurrence  in  warm  than  cold  climates.  In  cold  and  temperate 
hlitudes  it  occurs  very  rarely  except  during  the  summer  and  autumnal  months. 
An  elevated  temperature  is  thus  involved  in  its  causation,  either  by  contribut- 
mg  to  the  development  of  causes  or  by  rendering  the  system  more  liable  to 
be  affected  by  them.  The  affection  occurs  oftener  in  childhood,  youth,  and 
middle  age  than  in  advanced  life,  and  oftener  in  males  than  females.  Fre- 
quently an  attack  seems  to  be  attributable  to  the  ingestion  of  particular  arti- 
cles of  food  or  drink.  Uncooked  vegetables,  fruits,  ices,  etc.  are  often  sup- 
joied  to  stand  in  a  causative  relation  to  it.  An  attack  may  follow  the  arrest 
of  digestion  from  various  causes.  In  some  cases,  as  already  stated,  the  affec- 
tion is  apparently  due  to  indigestion  alone.  It  is  probable  that  exclusive  of 
tfce§c  cases  the  affection  involves  a  special  cause,  the  nature  and  source  of 
vhich  are  unknown.  In  several  cases  of  sporadic  cholera  Finkler  and  Prior 
■avefonndin  the  dejecta  comma-shaped  bacilli  which  bear  some  resemblance 
tothebacilH  of  Asiatic  cholera,  but  which  can  be  distinguished  from  the  lat- 
'J' »J  cultivation  in  different  media.     Although  Finkler  and  Prior  consider 

^^  ^cilli  as  the  cause  of  sporadic  cholera,  other  observers  have  failed  to 

™  ^miDa-shaped  bacteria  in  this  disease. 

-'^OBrOBls. — The  diagnostic  features  uf  an  attack  of  sporadic  cholera  are 
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so  strongly  marked  that  little  need  be  said  under  this  head ;  ye 
some  liability  to  errors  of  diagnosis.  I  have  known  a  case  of  a 
tonitis,  accompanied  by  vomiting  and  purging,  to  be  considered  as 
cholera,  the  nature  of  the  disease  not  being  discovered  until  the  au 
made.  It  is  extremely  rare  for  vomiting  and  purging  to  have  suffici< 
nence  early  in  peritonitis  to  lead  to  this  error.  The  diagnostic  mar 
tonitis,  however — which  will  be  considered  in  another  chapter — shot 
be  sought  after  in  cases  of  apparent  cholera.  The  chief  liability  t< 
diagnosis  relates  to  cases  of  poisoning  from  the  ingestion  of  acrid  oi 
substances.  It  is  important  to  discriminate  these  cases  from  cholc 
view  to  antidotal  treatment,  prognosis,  and  medico-legal  considerati* 
following  are  the  differential  points :  The  acrid  or  corrosive  poison 
vomiting,  which  continues  for  some  time  before  diarrhoea  occurs,  ^ 
cholera  the  purging  is  simultaneous  with  or  follows  quickly  the 
Moreover,  the  vomiting  in  cases  of  poisoning  is  out  of  proportion  t< 
rhoea.  The  symptoms  in  cases  of  poisoning  denote  a  condition  • 
gravity ;  the  pulse  is  more  frequent  and  smaller,  the  expression  is  ; 
gard,  et<;.,  than  in  the  majority  of  cases  of  cholera.  Redness  or  q\ 
the  mouth  and  throat  distinguishes  certain  cases  of  poisoning, 
marked  tenderness  over  the  stomach  in  cases  of  poisoning,  and  more 
excruciating  pain  in  this  situation  in  the  intervals  between  the  acts 
ing ;  in  short,  the  symptoms  of  gastritis  are  present.  The  matter  y 
frequently  bloody.  Finally,  in  cases  of  poisoning  the  symptoms  are 
soon  after  a  meal  or  the  ingestion  of  something  containing  the  pois< 
During  the  prevalence  of  epidemic  cholera  it  is  not  always  easy 
guish  cholera  nostras  from  Asiatic  cholera.  In  doubtful  cases  t 
nition  of  the  cholera  bacilli  of  Koch  and  their  cultivation  suffice  to 
the  diagnosis. 

Prognosis. — As  already  stated  under  the  head  of  the  Clinical 
this  affection  in  the  vast  majority  of  cases  intrinsically  tends  to  reco 
fatal  termination  is  a  rare  exception  to  the  rule ;  yet  the  fact  that  1 
nation  is  sometimes  fatal  is  to  be  borne  in  mind,  and  should  enfor< 
and  effective  measures  of  treatment.  Occurring  in  persons  alread 
with  some  important  disease,  the  prognosis  is  of  course  not  so  faT 
when  healthy  subjects  are  attacked. 

Treatment. — In  the  treatment  of  sporadic  cholera  the  first  p< 
ascertain  whether  the  matters  vomited  liave  contained  ingesta  in  mc 
abundance.  If  not,  and  if  there  be  reason  to  suppose  that  the  rtomacl 
undigested  aliment,  a  mild  emetic  may  be  given.  Almost  invaria 
€ver,  the  contents  of  the  stomach  are  expelled  with  the  first  acts 
ing,  and  as  an  emetic  is  indicated  for  no  other  object  it  is  very  rar 
for.  In  my  own  experience  I  have  not  prescribed  an  emetic  in  this 
for  the  last  thirty  or  more  years.  The  next  object  is  to  arrest  the 
and  purging,  together  with  the  pain,  etc.,  by  the  employment  of  » 
of  opiate  in  doses  sufficient  to  effect  this  object.  In  the  vast  m; 
cases  this  object  may  be  speedily  effected.  The  form  of  opiate  t 
chosen  with  reference  to  promptness  of  action  and  its  retention.  L 
the  black  drop,  and  an  aqueous  solution  of  opium  are  well  suiu 
management  of  this  affection,  but  Majrondie's  solution,  or  a  salt  of 
placed  dry  upon  the  tongue,  is  in  general  the  best  form.  A  ful! 
quarter  or  half  a  grain  of  a  salt  of  morphia  or  an  equivalent  do 
other  preparation  to  an  adult — should  be  given  directly  after  an  ac 
iting.     The  first  dose  will  perhaps  be  immediately  rejected ;  if  sOj 
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^^  ^^ji^ld  be  at  once  given.     If  a  second  and  third  dose  be  instantly  or  quickly 
1  ^c^ed,  the  administration  by  the  mouth  should  be  abandoned,  and  from 
y^    to  two  drachms  of  laudanum  or  an  equivalent  dose  of  some  other  prepa- 
ati.on  may  be  given  in  a  little  thin  starch  or  mucilage  j)*r  enetna,.  The  enema 
5^01* W  be  given  directly  after  an  evacuation,  and  the  patient  should  be  in- 
g^;pXBCtcd  to  resist  as  long  as  possible  the  inclination  to  expel  it.     If  the  first 
eueoia  be  quickly  rejected,  a  second  and  a  third  may  be  given.    If  the  attempt 
to  administer  the  opiato  by  the  mouth  and  rectum  fail,  the  hypodermic  injec- 
tion may  be  resorted  to.     In  whatever  way  the  remedy  be  introduced,  it  is 
to  be  repeated  after  an  interval  of  from  half  an  hour  to  an  hour  until  the 
Tomiting  and  purging  are  arrested,  the  effects  of  each  dose  being  carefully 
vttchcd  and  the  intervals  being  sufficiently  long  to  avoid  any  risk  of  indu- 
cing narcotism. 

An  important  part  of  the  treatment  is  the  withholding  of  liquids.  The 
intense  thirst  leads  the  patient  to  drink  largely  between  the  acts  of  vomiting, 
and  this  tends  to  prolong  the  affection.  The  drink  should  be  restricted  to  a 
tablespoonfui  of  ice-water  at  short  intervals,  or,  what  is  better,  small  pieces 
of  ice  may  be  taken  frequently  and  allowed  to  dissolve  in  the  mouth.  Strict 
eompliance  with  injunctions  on  the  score  of  drink  is  essential  to  the  prompt 
nccess  of  the  treatment.  If  there  be  great  j)rostration  a  little  spirit  and 
water  may  be  taken,  if  retained,  at  short  intervals. 

In  my  experience  this  method  <»f  treating  sporadic  cholera  has  proved  uni- 
formly successful,  and  complete  relief  may  generally  be  expected  within  an 
bur.  No  apprehension  need  be  entertained  with  respect  to  the  sudden  ces- 
ntion of  the  vomiting  and  purging;  and  the  more  quickly  the  arrest  is  made 
ikt  better  after  a  free  evacuation  of  the  stomach  and  bowels.  Mercury  is,  to 
nv  the  least,  superfluous.  The  success  of  treatment  without  it  is  all  that 
conid  be  desired. 

Care  as  regards  diet  is  alone  required  in  most  cases  after  the  affection  is 
arrested. 

I  do  not  deem  it  necessary  to  consider  other  methods  of  treatment,  .since 
tie  success  of  the  plan  just  stated  is,  as  far  as  my  experience  goes,  uniform 
and  immediate.  The  only  objection  to  the  plan  is  that  some  persons  are 
wpleaaantly  affected  by  opium,  and  after  the  affection  is  arrested  the  effects 
of  the  remedy  may  be  more  or  less  annoying  for  a  time.  This  objection  has 
not  much  weight,  since  the  after-effects  of  opiates,  however  distressing,  occa- 
aon  far  less  suffering  than  the  continuance  of  cholera ;  but  they  who  fre- 
quently experience  annoyance  after  the  use  of  opium,  under  certain  circum- 
stances take  it  without  inconvenience,  and  I  have  been  led  to  observe  that 
the  after-effects  are  likely  to  be  slight  or  wanting  when  opium  is  given  in 
thJB  affection  to  patients  who  usually  suffer  from  these  effects. 

Cholera  Infantum. 

The  name  cholera  infantum,  or  the  more  popular  phrase  summer  complaint, 

is  supposed  by  some  to  denote  an  affection  peculiar  to  this  country.     The 

liorhid  phenomena,  however,  considered  by  American  writers  as  belonging 

10  tliis  affection  are  described  in  European  works  under  other  names.     (Vii- 

retlhier  enumerates  many  of  the  Kymptoms  as  occurring  in  cases  in  which 

lelitiniform  softening  of  the  stomach  due  to  the  post-mortem  action  of  the 

gastric  juice  is  found  after  death.     British  writers  on  diseases  of  children 

merally  describe  the  symptomatic  phenomena  under  the  liead  of  diurrluea. 

Weaning  brash,  watery  gripes,  and   choleric   fever  of  children   are   names 

snder  which  these  phenomena  were  described  by  ('lioyn(j,  Armstrong,  and 

Coplznd.     By  some  French  writers  they  have  been  described  as  belonging 
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to  colo-enteritis,  follicular  enteritis,  choleriform  diarrhoea  of  children,  and 
gastro-intestinal  catarrh.  German  authors  consider  the  affection  as  gastro- 
intestinal catarrh. 

As  cortimonly  used  in  this  country,  the  term  cholera  infantum,  or  summer 
complaint,  embraces  different  pathological  conditions — in  fact,  distinct  affec- 
tions occurring  in  children  under  two  years  of  age.  These  different  condi- 
tions, however,  may  be  developed  at  different  periods  in  the  same  case.  In 
certain  cases  the  symptoms  closely  resemble  those  of  the  sporadic  cholera 
of  adults.  A  child  is  seized  with  vomiting  and  purging,  the  latter  usually 
occurring  first ;  the  acts  of  vomiting  and  purging  are  violent  and  frequently 
repeated ;  after  the  contents  of  the  stomach  and  bowels  are  expelled  the 
evacuations  consist  of  secreted  or  transuded  liquid  in  more  or  less  abundance. 
The  attack  may  cease  or  be  arrested  and  recovery  speedily  ensue,  as  in  cases 
of  the  sporadic  cholera  of  adults ;  but  this  favorable  course  does  not  obtain 
so  generally  in  children  as  in  adults.  If  the  course  be  unfavorable  the  vom- 
iting and  purging  continue ;  the  child  is  tormented  with  thirst,  but  every- 
thing is  rejected  from  the  stomach ;  great  prostration  ensues ;  collapse  fol- 
lows, and  death  takes  place  in  one,  two,  or  three  days.  The  fat&l  result  may 
be  preceded  by  convulsions  and  coma.  In  some  cases  the  violent  symptoms 
of  cholera  cease,  and  the  attack  eventuates  in  a  chronic  affection  accompanied 
by  diarrhoea  and  occasional  vomiting. 

In  other  cases  the  affection  is  gastro-intestinal  indigestion.     These  are 
characterized  by  diarrhoea,  the  dejections  being  lienteric  and  watery.     Vom- 
iting occurs  either  occasionally  and  is  an  accidental  symptom,  or  it  may  not 
occur.     The  diarrhoea  is  more  or  less  persisting,  the  discharges  being  often 
green  in  color — an  appearance  which  Golding  Bird,  and  more  recently  J. 
Lewis  Smith,  have  shown  not  to  depend  on  vitiated  bile;*  the  appetite  is 
impaired  or  lost ;  colic  pains  are  often  troublesome ;  the  child  progressively 
wastes,  and  death  may  take  place  from  inanition.     In  another  class  of  ea.«es 
the  affection  is  either  enteritis  or  entero-colitis.      The  dejections  in  these 
cases  contain  gelatinous  or  stringy  mucus,  and  are  not  infrequently  tinged 
or  streaked  with  blood.     Febrile  movement,  with  remissions,  occurs  in  these 
cases.     There  is  more  or  less  abdominal  tenderness  and  pain.     Vomiting  may 
be  prominent  as  a  symptom  or  it  occurs  only  occasionally.     Progressive  enuu^..^^ 
ciation  and  debility  mark  the  unfavorable  progress  of  this  affection.     Heac^^g 
symptoms  are  often  developed  in  its  course.     The  child  becomes  dull  «n^^jj 
somnolent  and  lies  with  the  eyelids  partially  closed,  frequently  rolling  th 
head  from  side  to  side.     Convulsions  and  coma  may  occur.     After  death  a 
examination  reveals  the  evidences  of  inflammation  of  the  mucous  membnu^^^^ 
of  the  small,  and  perhaps  also  of  the  large  intestine,  the  follicles  being  e^ 
cially  involved.     Enteritis  or  entero-colitis  is  liable  to  become  developed 
the  cases  which  at  first  appear  to  be  cases  of  diarrhoea  dependent  merely  ( 
indigestion.    In  still  another  class  of  cases  the  symptoms  and  the  appearane-  < 
after  death  denote  the  existence  and  limitation  of  inflammation  to  the  la 
intestine. 

Under  the  name  of  cholera  infantum,  then,  are  commonly  embraced  cases  ^3^f 
sporadic  cholera,  diarrhoea  from  indigestion,  enteritis,  colo-enteritis,  and  dyrm^ 
entcry.  The  head  symptoms  which  are  likely  to  be  developed  in  anfavonl:>]e 
cases  of  each  of  these  affections  in  the  young  child  were  formerly  incorrectly 
attributed  to  infi.imniation  of  the  meninges  of  the  brain.  They  constitv.'KA 
the  hydrencephaloid  affection  of  Marshall  Hall. 

The  affections  embraced  under  the  name  of  cholera  infantum  are  not,  ^M 
already  stated,  peculiar  to  America,  but  they  doubtless  prevail  to  a  mu^^ 
greater  extent  in  certain  parts  of  this  country  than  in  Europe,  owing,  pn^'fe* 
*  Vide  Smith  on  Dmcutes  of  Children. 
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ablj,  in  a  great  measure,  to  the  greater  heat  in  the  summer  months.     The 
caasation  has  relation  to  a  high  temperature,  the  affections  prevailing  almost 
exclusively  during  the  months  of  June,  July,  August,  and  September.    Some- 
thing more  than  temperature,  however,  is  concerned  in  their  production,  for 
they  are  almost  limited  to  cities  and  large  towns,  and  are  more  prevalent  in 
the  Northern  and  Middle  than  in  the  Southern  States.    Children  of  the  poorer 
classes,  in  insalubrious  situations  and  living  in  crowded  dwellings,  are  more  lia- 
ble to  be  affected,  but  the  children  of  those  in  easy  circumstances  and  of  the 
wealthy  by  no  means  escape.     The  irritation  of  dentition  and  the  change  of 
diet   at\er  weaning  doubtless  render  the  system  more  vulnerable.     Infants 
brcnigbt  up  by  hand  are  especially  subject  to  these  affections.     The  diet  of 
the  child  after  weaning  has  much  to  do,  if  not  with  the  causation  of  these 
affections,  at  least  with  the  ability  of  the  system  to  resist  and  overcome  them. 
Restriction  to  insufficient  articles  of  nourishment,  such  as  arrowroot  and  gel- 
atin, is  one  source  of  innutrition  in  infancy  ;  but  there  is  reason  to  believe 
that  infant  mortality  in  cities  is  attributable  in  no  small  measure  to  the  use 
of  diluted,  sophisticated,  and  artifieial  milk.     The  importance  of  undiluted 
milk  from  a  pure  source  to  the  welfare  of  children  is  far  from  being  gener- 
ally appreciated.     The  quality  of  milk  is  of  comparatively  little  conse<iuence 
after  childhood,  because  it  then  usually  enters  but  little  into  the  diet,  but  as 
the  chief  reliance  is  upon  milk  in  infancy  its  purity  is  then  of  the  utmost 
importance. 

fl'sing  the  term  "  cholera  infantum  "  to  denote  an  acute  entero-colitis  of 
inUnts,  we  find  that  children  under  six  months  of  age  enjoy  a  comparative 
immanity  from  it.  According  to  statistics  of  Emmett  Holt,  based  on  431 
cues,  only  12.8  per  cent,  of  the  patients  were  under  six  months  of  age, 
while  59.5  per  cent,  were  between  six  months  and  two  years  old.  These 
great  differences  as  to  susceptibility  are  explained  by  the  fact  that  after  six 
Booths  of  age  comparatively  few  children  are  exclusively  fed  with  breast- 
nilk.  ''  Nursing  by  hand  "  is  practically  synonymous  with  improper  feeding 
in  the  great  majority  of  cases. — H.] 

The  general  principles  which  should  govern  the  management  of  the  same 
tfHectioos  after  the  period  of  early  childhood  are  applicable  to  the  different 
forms  of  disease  embraced  under  the  name  of  cholera  infantum,  with  certain 
modifications  which  will  be  here  referred  to  very  briefly.     The  treatment,  in 
the  finst  place,  has  reference  to  the  form  of  cholera  infantum  which  is  pre- 
sented.   In  the  acute  form,  resembling  the  cholera  of  adults,  in  which  there 
is  I  liability  to  a  rapidly  fatal  termination  by  exhaustion  from  loss  of  fluids, 
the  patient  falling  into  a  state  of  collapse,  the  indications  are  to  arrest  the 
Tomiting  and  purging,  to  restore  warmth  to  the  surface  by  the  application  of 
drr  heat,  mustard-water,  and  the  warm  bath,  and  to  sustain  the  powers  of  the 
tystem  by  stimulants  and  nourishment.     For  the  arrest  of  the  vomiting  and 
purging  opiates  are  to  be  relied  upon,  as  in  the  cholera  of  adults,  but  they 
ire  to  be  given  with  much  circumspection  in  order  to  avoid  risk  of  narcotism. 
Exclusive  of  this  form,  the  affections  do  not  occur  with  a  sudden  and  violent 
attack,  but  as  a  rule  they  are  developed  gradually  and  tend  to  become  chronic. 
Measures  for  the  relief  of  vomiting  arc — a  sinapism  to  the  epigastrium  ;  crea- 
loie,  which  in  doses  of  a  sixth  or  an  eighth  of  a  drop  in  mucilage,  repeated 
tfter  each  act  of  vomiting,  sometimes  acts  like  a  charm ;  the  subcarbonate 
of  bismath  in  doses  of  from  ten  to  thirty  grains ;  small  doses  of  calomel  with 
<Uk,  chloroform,  and  hydrocyanic  acid.     With  reference  to  this  symptom  a 
cweful  regulation  of  the  ingesta  is  requisite,  and  milk  with  lime-water,  given 
iB  small  quantity  at  a  time,  will   often  be  retained  when  other  articles  of 
tttttiiment  are  rejected. 
With  reference  to  the  diarrhoea,  occasionally  a  laxative  is  useful,  and  a 
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few  prains  of  calomel  or  blue  mass,  followed  by  the  syrup  of  rhu>»arb.  are 
well  adapted  for  this  purpose.  There  are  no  indications  for  mercury  cxrt'pi 
as  a  remedy  for  vomiting  and  an  occasional  laxative  remedy,  the  convenience 
of  its  administration  being  perhaps  its  chief  recommendation  in  cases  of 
young  children.  Opium  in  some  form  with  due  circumspection  is  to  be 
employed.  It  is  most  efficient  when  given  by  enema,  provided  it  be  admin- 
istered with  proper  care  and  retained.  If  given  by  the  mouth,  the  Dover's 
powder  is  an  eligible  preparation.  Hypodermic  injections  of  morphia  should 
not  be  given.  If  the  dejections  denote  acidity,  chalk  in  powder  or  mixture^ 
or  lime-water,  is  indicated.  The  mineral  and  vegetable  astringents  arc 
highly  important.  Of  the  mineral  astringents,  the  most  efficient  are  bismuth, 
lead,  and  the  persulphate  or  pernitrate  of  iron.  The  nitrate  of  silver  is 
highly  recommended  by  some  authors.  Of  the  vegetable  astringents,  kra- 
meria,  tannic  acid,  kino,  catechu,  haematoxylon.  geranium,  and  rubus  villosus 
are  articles  from  which  a  selection  may  be  made  or  which  may  be  tried  in 
succession.  Dr.  W.  Byford  Ryan  claims  remarkably  good  results  from  bel- 
ladonna conjoined  with  nux  vomica  and  arsenic'  [Among  the  most  effica- 
cious drugs  are  intestinal  antiseptics,  such  as  naphthalin,  salicylate  of  bis- 
muth, and  salicylate  of  sodium.  It  is  probably  through  their  antiseptie 
properties  that  calomel  and  creosote  are  so  efficacious.  Emmett  Holt  claims 
excellent  results  from  salicylate  of  sodium  in  doses  of  from  1  to  3  grains 
every  two  hours,  according  to  the  age,  from  three  months  to  three  years. 
^^  In  these  doses  the  aqueous  solution  is  tasteless,  and  can  be  readily  given  in 
the  food  or  drink." — H.I 

Attention  to  diet  and  regimen  is  of  prime  importance.  Many  children, 
there  is  reason  to  believe,  die  with  these  affections  from  an  insufficiency  of 
nutriment.  Pure  milk  is  the  most  appropriate  article  of  food.  It  may  be 
rendered  more  nutritious  by  the  addition  of  boiled  flour,  powdered  biscuit,  or 
other  farinaceous  preparations.  Gelatin  and  arrowroot  or  other  amylaceous 
substances  alone  are  inadequately  nutritious.  The  essence  of  meat  and  strong 
broths  are  often  taken  with  avidity  by  very  young  children,  and  the  desire 
for  them  should  be  indulged  and  encouraged.  This  remark  is  also  applicable 
to  broiled  tender  meats  taken  in  a  solid  form.  Within  the  past  few  years 
the  use  of  raw  meat  has  been  recommended  as  a  form  of  diet  adapted  to  the 
affections  under  consideration,  and  it  is  frequently  taken  with  relish.  Tender 
beef  is  to  be  preferred,  but  mutton  and  chicken  are  sometimes  more  accept- 
able to  the  patient.  The  meat  is  to  be  finely  hashed,  and  may  be  given  in 
this  way,  or  it  may  be  made  into  a  kind  of  jynree  by  being  reduced  to  a  pulp 
in  a  mortar  and  pressed  thrcKigh  a  fine  sieve,  so  as  to  separate  the  vessels  and 
areolar  tissue.  If  the  child  manifest  an  aversion  to  it  as  thus  prepared,  the 
hashed  meat  or  pulp  may  be  rendered  palatable  by  the  addition  of  salt,  sugar^ 
or  some  kind  of  preserve,  or  it  may  be  added  to  a  broth  made  with  sago  or 
tapioca.  Cooked  tender  meats,  however,  are  generally  more  acceptable^ 
equally  digestible,  and  not  less  nutritious.  The  liability  to  taenia  as  a  result 
of  eating  uncooked  meat  renders  its  u.*<e  of  doubtful  propriety. 

As  regards  the  administration  of  diffiirent  kinds  of  food,  the  quantity  given 
at  a  time  is  to  be  graduated  by  the  ability  of  the  stomach  to  retain  and  digest 
it;  and  this  is  the  only  rule  of  limitation.  It  is  of  vast  imp<^rtance  for  the 
physician  not  to  deem  it  too  trivial  to  enter  into  full  and  minute  directions 
with  respect  to  the  details  of  nourishment.  He  should  bear  in  mind  that 
children  often  die  from  innutrition  through  the  apprehensions  and  ignorance 
of  nurses  and  mothers. 

[When  a  hand-fed  child  under  two  years  of  age  is  attacked  with  cholera 
infantum,  it  is  frecjuently  best  to  suspend  the  use  of  milk  and  farinaceoiua 
*  American  PixicUtioner,  June,  1885. 
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preparations  and  resort  to  chicken-  and  mutton-broth,  the  juice  of  "rare" 
beef,  wine-whey,  and  raw  scraped  beef.  Or,  if  the  feeding  has  been  carried 
on  with  milk  in  a  haphazard  manner,  the  following  mixture,  recommended 
by  Dr.  Arthur  V.  Meigs  of  Philadelphia,  should  be  given  a  thorough  trial : 
'•  One  quart  of  good  ordinary  milk  is  placed  in  a  high  pitcher  or  other 
vessel  and  allowed  to  stand  in  a  cool  place  for  three  hours ;  then  one  pint  is 
slowly  poured  off  from  this,  care  being  taken  that  the  vessel  is  not  agitated, 
the  object  being  to  obtain  the  upper  layer  of  fluid,  rich  in  fat,  and  leave  the 
lower,  comparatively  poor,  portion  behind.  When  the  child  is  to  be  fed  there 
are  taken  of  this  weak  cream  I^  tablespoonfuls,  of  lime-water  2  tablespoon fuls, 
an«i  of  sugar-water  8  tablespoonfuls.  The  sugar-water  is  to  be  made  in  the 
proportion  of  18  drachms  of  milk-sugar  to  1  pint  of  water.  This  makes  only 
four  ounces  of  food,  and  if  the  infant  is  old  enough  to  rerjuire  eight  ounces 
at  once,  doable  the  quantities  of  each  of  the  ingredients  must  be  mixed.  This 
is  simply  warmed  in  a  bottle  as  usual,  and  is  then  ready  for  use." ' 

The  composition  of  Meigs's  mixture  is  practically  identical  with  that  of 
haxnan  milk  when  the  secretion  of  the  breasts  is  fully  established. 

At  a  foundling  institution  of  Philadelphia  called  the  ''  Sheltering  Arms," 
in  which  this  food  was  introduced  by  Dr.  Meigs,  the  mortality,  which  had 
before  amounted  to  about  one  hundred  per  cent.,  has  been  very  materially 
diminished. — H .] 

Id  conjunction  with  diet,  alcoholic  stimulants  are  highly  useful.  A  few 
drops  of  brandy  or  some  kind  of  spirit  may  be  given  at  short  intervals  with 
advantage.  The  preparation  known  as  calisaya  cordial  or  elixir  is  well  suited 
to  children,  combining  a  tonic  and  stimulant  in  a  form  agreeable  to  the  taste. 
The  need  of  a  stimulant  is  shown  frequently  by  the  avidity  with  which  chil- 
dren take  it  in  these  affections. 

finally,  removal  from  the  city,  either  to  a  situation  on  the  seaboard  or  to 
asalabrious  point  inland,  is  the  most  efficient  of  all  curative  means.  This 
neasnre,  if  not  deferred  too  long,  rarely  fails.  If  other  measures  be  not 
ipee^ly  successful,  this,  whenever  practicable,  should  be  resorted  to  without 
iday.  If  it  be  not  practicable,  the  child  should  be  in  the  open  air  as  much 
u  pos.sible,  and  should  be  carried  daily  as  far  from  home  as  convenient,  in 
m&x  in  this  way  to  secure  a  change  of  air. 

The  head  symptoms  referred  to  in  the  clinical  history  claim  sustaining 
sasures,  stimulants,  and  nourishment,  conjoined  with  mild  revulsives. 

In  these  affections  hope  of  recovery  need  not  be  relin(iuished  under  an 
MNmblige  of  symptoms  which  may  seem  to  render  the  prognosis  as  unfavor- 
lUeas  possible.  Patients  sometimes  recover  after  lingering  for  a  long  time 
•the  Terge  of  the  grave.  The  reason  is  that  the  affections,  when  they  prove 
bill,  do  not  necessarily  involve  incurable  lesions  of  structure,  but  a  fatal 
nilt  is  due  to  protracted  irritation,  exhaustion,  and  innutrition. 

Epidemic  Cholera. 

The  term  epidemic  cholera  is  selected  as  the  one  most  frequently  used  and 

^aost  convenient  to  designate  a  disease  which  has  received  a  great  variety 

frfumes,  such  as  Indian,  Oriental,  and  Asiatic  cholera,  cholera  asphyxia, 

:  ipinaodic  cholera,  malignant,  pestilential  cholera,  etc.  etc.     The  etymology 

rftheword  cholera,  it  is  true,  is  singularly  inappropriate,  accepting  the  deri- 

ion  which  signifies  a  flow  of  bile  ;  but  our  present  knowledge  does  not  war- 

t  a  name  expressive  of  the  pathological  character  of  the  disease.     More- 

■■w,  it  is  to  be  presumed  that  the  disease  is  not  essentially  the  same  as 

wtdic  cholera.     The  two  are  not  merely  different  varieties  of  one  disease, 

^  Archives  of  Pediatrics,  Dec,  1889. 
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hut  they  arc  distinct  individual  affoctions,  having  certain  prominent^ 
i<mis  in  common,  hut  differintr  in  e^c^eiitiHl  points  rcktitig  to  ctinieiil  lusta 
pttthohjgical  ehunicter,  causation,  and  propnosii*. 

For  an  account  of  the  prevalence  of  this  remarkable  epidemic  in  dtfftrw! 
oountrirj*  and  at  different  times  the  reader  is  referred  to  other  wrirks,   SulEft^il 
to  say  that  tlie  di.Heai*e  appears  to  lie  indi|j^en<ius  in  Tndia^  an<l  U>  hAT«  cikJtii 
there,  hoth  a,s  a  sporadic  and  an  epidemic  affection.  f»>r  a  long  ^ler 
Other  parts  of  the  world  it  ha!4  made  brief  visitations  solely  a.*  an 
In  1817  it  began  iti*  march  from   Ben|L;al,  and  during  the  following 
yeai'8  it  traversed  nearly  the  whole  of  the  known  world.     It  prcvaik 
ferent  parts  of  the  American  continent  for  the  tir»t  time  in  1HH2,  and  apt 
in  1834*     It  began  its  march  a  second  time  from  India  in  I  SIT,  and  a^r' 
traversed  the  greater  portion  of  the  globe,  prevailing  in  the  United  i*Ut«l 
184l^j  '50,  '51,  and  *52.     Beginning  again  its  march  over  the  gblte  iu  1* 
it  reached  this  country  in    ISHlj,  and  during  thiii  and  the  following  ynr] 
prevailed  in  many  of  the  large  towns  in  the  different  tState^*  of  the  UniiHi, 
may  be  pruper  to  add  that  my  opp»ort unities  for  observing  the  difiea«*  in  l^ 
and  1852  were  ample*     During  these  years  I  treated,  in  ho  i 
vate  practice,  about  20U  catted,  recording  at  the  bedside  the  1 
9(>  cases.    A  few^  caiics  came  under  my  observatioD  in  18t>G  and  !>• 
ease  prevailed  in  different  part**  of  thi^  country  in  1873.*     In 
appeared  in  Kgypt.  and  since  then  it  has  prevailed  in   Italy,  i^\ 
goutheru  part  of  France.     [In  the  month  of  Septeml>cr,  1887,  a  &'  _ 
Marseilles,   the   "'  Alosia,"   entered    New^   York    harbor   with   eight 
cholera  on   board,  and   about  iwenty-aix  more  cases  develojied   among 
immigrants  while  they  were  in  cjuarantine.     In  the  same  year,  in  i)ct4ii 
other  cases  were  brought  to  the  port  of  New  York  by  a  French  steamer. 
lHi*2  the  harbor  of  the  same  city  was  again  invaded  by  cholera,  »nd 
greatest  apprehension  that  the  disease  might  gain  a  foothold  in  the  coun 
during  the  approaching  summer  was  excited.     By  the  strictest  obbervi 
of  rjuarantine  regulations  both  in  188i  and  subsequcDtly  the  dreaded  ] 
was  excluded. — H,] 

Anatomical  Characters^ — With  the  exception  of  the  presence  in  th 

testines  of  apecifie  organisms,  there  is  nothing  in  the  pathological  anatomj 
Asiatic  cholera  which,  so  far  as  at  present  known,  can  be  considered  a^  1 
uomonic  of  the  disease.     The  same  changes  may  be  met  with  in  sev 
of  sporadic  ehulera.     The  anatomicaj  appearances  vary  according 
takes  place  during  the  algid  stage  or  during  the  stage  of  reaction, 
changes  of  the  algid  or  asphyctic  stage  will  be  first  described.     PoM-moii 
rigidity  is  marked ;  it  comes  on  soon  after  death  and  eontinties  for  a  ' 
time.     In  some  cases  shortly  alYer  death  visible  twitchings  of  the  mn$ 
occur,  and  occasionally  eonsidcmble  movements  of  the  limbs.     The  he 
the  bod 3*  is  preserved  for  a  long  period  after  death,  and  there  may 
a  posit-mortem  elevation  of  the  temperature.     The  surface  t»f  the  h    _ 
cyanotic  hue,  especially  in  the  dependent  parts  and  in  the  extremities, 
serous  surface  of  the  small  intestine  has  a  rosy  color.     The  intestine  h\ 
diiitended  with  gas,  but  in  tv|>ical  cases  it  cuniains  a  large  (sometimes  an 
mous)  i^uantity  of  yellowish-white  fluid,  holding  in  suspensi<m  small  > 
flakes,  and  hence  presents  a  heavy,  flabhy,  sodden  appCArance.     The  mtt^ 
surface  of  the  small  intestine  is  swollen,  crdematous^  moderately  cunge 
and  may  contain  ecchy  moses.    The  congestion  and  the  extra  vacations  are  I 

*  For  an  account  of  the  eliolera  epidemic  in  1873,  vide  lUpori^  p^y 
Ihrtctifm  of  thf  Surtfom-Gcncnil  ^  the  -J/Twy,  18T5,  pubUfihed  by  llie  L . 
be  United  States. 
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marked  in  the  lower  part  of  the  ileum,  and  usually  are  not  present  in  either 
the  large  intestine  or  the  stomach.  The  solitary  follicles  and  Peyer's  patches 
are.  as  a  rule,  considerably  swollen,  and  are  frequently  surrounded  by  a  zone 
of  congestion.  The  mesenteric  glands  are  moderately  enlarged.  The  sur- 
face 0^  the  mucous  membrane  is  coated  with  tenacious  mucus.  There  are 
marked  inflammatory  changes  in  the  intestinal  coats,  indicated  by  an  in- 
creased number  of  lymphoid  cells  in  the  mucous  and  submucous  coats.  After 
death  the  epithelial  cells  lining  the  mucous  membrane  are  extensively  desqua- 
mated, and  may  be  found  in  the  intestinal  contents.  The  view  has  prevailed 
(hat  this  desquamation  occurs  during  life  and  constitutes  a  lesion  character- 
istic of  cholera.  Competent  observers  have  failed  to  find  intestinal  epithe- 
liom  in  any  considerable  quantity  in  the  discharges  during  life.  There  is  no 
gronnd  for  assuming  that  during  life  an  extensive  desquamation  of  the  epi- 
thelium takes  place. 

In  the  intes^tinal  contents  and  in  the  walls  of  the  intestine  are  found 
comma-shaped  bacilli,  which  were  discovered  by  Koch,  and  whioli  will  be 
considered  fully  under  the  head  of  Causation.  The  comma  bacilli  are  usu- 
ally abundant  in  the  intestinal  contents.  Thev  are  found  in  the  glands  of 
Ueberkiihn,  between  the  epithelium  of  these  glands  and  the  membrana  pro- 
pria, and  to  some  extent  in  the  tissue  outside  of  the  glands.  They  are  not 
present  in  the  blood  or  in  other  organs  of  the  body. 

Chanf^es  in  other  parts  of  the  body  are  in  great  part  explicable  by  the 
enonnous  transudation  of  fluid  from  the  blood  into  the  intestines.  The 
blood  is  dark,  and  from  loss  of  water  is  so  thick  and  viscid  that  it  circu- 
lates with  difliculty  during  life.  It  is  accumulated  chiefly  in  the  large 
vm  and  in  the  right  cavities  of  the  heart,  where  it  may  be  fluid,  or  it 
■ay  contain  soft,  dark,  or  in  some  cases  decolorized  clots.  The  heart, 
especially  its  left  ventricle,  is  generally  firmly  contracted.  By  way  of  com- 
pensation for  its  loss  of  scrum,  the  blood  absorbs  fluid  from  the  tissues, 
and  hence  these  are  found  abnormally  dry.  The  muscles  are  firm,  dry, 
lod  dark-red  in  color.  In  consequence  of  the  concentration  of  the  fluid 
is  the  serous  cavities,  the  pleura,  pericardium,  and  peritoneum  are  often 
coTered  with  a  thin  layer  of  sticky  substance  which  has  been  sometimes 
■istaken  for  an  inflammatory  exudation.  The  meningeal  vessels  of  the 
hnin  and  cord  are  often  congested.  The  cerebro-spinal  fluid  is  diminished, 
and  the  substance  of  the  brain  and  cord  is  firm  and  dry.  The  lungs  collapse 
loan  unusual  degree  in  consequence  of  the  empty  and  dry  state  of  the  bron- 
ehi.  The  upper  portion  of  the  lungs  is  usually  dry  and  light  colored,  and  the 
lower  portion  is  frequently  engorged  with  blood.  There  are  sometimes  hem- 
orrhages in  the  lungs.  Small  ecchymoses  are  usually  present  in  the  tissue  of 
the  pleural  and  of  the  pericardial  membranes.  The  spleen  may  be  small, 
iabby,  and  dark  red,  or  it  may  be  swollen.  There  is  nothing  noticeable  in 
the  liver.  The  kidneys  in  this  stage  are  not  usually  swollen.  The  veins 
■ay  be  somewhat  distended,  and  ecchymoses  are  often  found.  Yellowish- 
fhite  patehes  in  the  cortex  of  the  kidney,  indicating  fatty  degeneration  of 
the  epithelium,  appear  in  the  asphyctic  stage,  but  they  are  more  abundant 
ker.  The  mucous  membrane  of  the  pelvis  and  calyces  is  hyperaemic  and 
oechymosed.     The  bladder  is  contracted  and  nearly  or  quite  empty. 

Tlie  composition  of  the  blood  in  cholera  patients  has  been  studied  with 

Ecare  by  C.  Schmidt.  He  found  that  the  degree  of  concentration  of  the 
generally  reached  its  maximum  in  thirty-six  hours  after  the  onset  of 
titt  choleraic  discharges,  at  which  time  the  relative  proportion  of  solid  con- 
tttnents  may  be  nearly  one  and  a  half  times  greater  than  normal.  This 
nereaae  pertains  mainly  to  the  organic  matters  in  the  blood.  As  it  is  chiefly 
the  chloride  of  sodium  that  escapes  in  the  transudation,  the  relative  quantity 
31 
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of  phosphates  and  of  potash  salts  in  the  blood  is  increased.     The  functic 
of  the  kidneys  being  suspended,  there  is  an  accumulation  of  urea  and 
extractive  matters  in  the  blood.     The  percentage  of  red  and  white  corpusc 
in  a  given  quantity  of  blood  is  increased.      The  red  corpuscles  are  shrunki 
The  white  corpuscles  are  often  found  in  clumps  in  the  blood  after  death. 

In  the  stage  of  reaction,  or  typhoid  stage,  the  morbid  changes  are  nota? 
different.  The  tissues  no  longer  are  abnormally  dry.  The  intestinal  cont^ 
do  not  present  the  rice-water  character,  but  are  stained  with  bile  and  sa^ 
times  with  blood.  They  usually  have  a  pasty  consistence.  The  solitary  tft 
cles  and  Peyer*s  patches  may  be  pigmented.  The  congestion  may  have  dia^ 
peared,  or  in  its  place  there  may  have  developed  a  more  intense  inflammatic 
than  was  present  in  the  first  stage.  Follicular  ulcers  are  not  infrequeoi 
Changes  similar  to  those  in  dysentery,  with  diphtheritic  inflammation  to( 
necrosis,  occasionally  make  their  appearance  in  this  stage  in  the  large  iDte» 
tine.  In  the  brain  and  cord  there  are  often  congestion  and  increase  of  the 
cerebro-spinal  fluid.  The  lungs  not  infrequently  are  oedematous  and  hyper- 
femic.  Pneumonia  may  develop  in  this  stage.  The  spleen  may  be  nonnil 
in  size  or  swollen.  The  most  important  changes  relate  to  the  kidneys.  Fol- 
lowing the  anfcmia  of  the  first  stage,  parenchymatous  and  fatty  degener&tioiii 
of  the  renal  epithelium  ensue.  Sometimes  an  acute  difl'use  nephritis  develops, 
The  kidneys  are  congested  and  swollen,  especially  iti  the  cortical  portion.  Yel- 
lowish  streaks,  indicating  fatty  degeneration,  appear  in  the  swollen  cortex,  in 
which  the  normal  markings  are  obscured.  The  dark-red  color  of  the  pyramidt 
contrasts  with  the  yellowish-white  aspect  of  the  cortex.  The  epithelium  of 
the  tubes  in  many  places  is  desquamated  and  has  undergone  parenchymatou 
and  fatty  degeneration.  Hyaline,  granular,  and  fatty  casts  are  found  in  the 
tubes.  Parenchymatous  degeneration  of  the  liver  and  of  other  organs  mty 
be  present  in  this  stage. 

Clinical  History. — In  the  great  majority  of  cases  the  disease  is  pie- 
ceded  by  simple  diarrhoea,  the  dejections  being  greater  or  less  in  numher, 
copious,  and  painless.  The  duration  of  this  preliminary  diarrhcea  varies  ii 
different  cases  from  a  few  hours  to  several  days.  With  this  diarrhoea  io 
some  cases  occasional  vomiting  occurs.  Aside  from  these  symptoms,  nothing 
denotes  a  tendency  to  the  disease.  The  system  otherwise  is  but  little  or  not 
at  all  disturbed,  and  it  is  often  difficult  to  persuade  the  patient  that  the  int€«- 
tinal  disorder  is  of  any  special  importance.  Of  45  cases  in  which  the  exist- 
ence or  otherwise  of  premonitory  diarrhoea  was  noted  in  the  histories  whidi 
I  have  recorded,  it  existed  in  84  cases  and  was  wanting  in  11.*  Statistics  on 
a  larger  scale  show  a  much  smaller  proportion  of  cases  in  which  the  premon- 
itory diarrhoea  is  wanting.  Thus  the  report  of  the  General  Board  of  Health 
of  London  for  1848-49  contains  the  statement  by  Dr.  MacLoughlin,  one  of 
the  sanit^iry  inspectors,  that  of  3902  cases  the  premonitory  diarrhoea  was  not 
wanting  in  a  single  case.  Of  142  cases  treated  in  hospital  in  Paris  by  Miehd 
Levy,  the  premonitory  diarrhoea  was  wanting  in  only  6.  Of  274  cholera  cues 
treated  in  the  different  Parisian  hospitals  in  1853,  the  existence  of  premon- 
itory diarrhoea  was  ascertained  in  140,  in  the  remainder  of  the  cases  it  being 
absent  or  its  existence  not  ascertained.  By  some  the  period  during  nm 
the  premonitory  diarrhoea  exists  is  reckoned  as  a  stage  of  the  disease.  This 
is  obviously  improper,  as  there  is  nothing  then  distinctive  of  epidemic  eholen, 
and  during  the  prevalence  of  the  epidemic  very  many  have  the  same  kind  of 
diarrhoea  without  the  development  of  cholera.     The  simple  diarrhoea  which 

*  In  connection  with  the  history  of  a  cliolera  epidemic  in  Buffalo  in  1849,byth( 
author,  was  published  a  tabular  abstract  of  the  histories  of  33  not  fatal  and  of  34  firti 
(Vide  Buffalo  Medical  Jowmal,  1850,  vol.  v.) 
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preTtils  extensively  during  the  prevalence  of  cholera  is  called,  in  France, 
ck)hrine—t^  term  adopted  to  a  considerable  extent  in  other  countries.  By 
German  writers,  however,  this  term  is  used  to  designate  a  mild  form  of 
eholen.  In  a  practical  view,  the  importance  of  taking  cognizance  of  the 
premODitory  diarrhoea  is  very  great,  as  will  presently  appear. 

The  development  of  cholera  is  generally  first  denoted  by  characters  relating 
to  the  intestinal  evacuations.     If  diarrhoea  have  existed,  the  discharges  are 
saddjnlj  increased  in  quantity,  or  sudden  and  copious  liquid  discharges  with- 
out previous  diarrhoea  mark  the  onset  of  the  disease.     This  constitutes  the 
attack,  and  in  the  majority  of  cases  it  occurs  during  the  night.     The  cha- 
FBCteristic  stools  consist  of  a  thin  liquid  generally  known  as  the  rice-water  or 
choleraic  discharge.    The  liquid  is  generally  yellowish-white  and  slightly  opal- 
escent.   It  contains  in  greater  or  less  abundance  small,  white,  solid  particles, 
like  grains  of  rice  in  rice-water  or  flakes  of  curd  in  whey.     It  is  devoid  of 
Wle,  but  may  be  somewhat  blood-stained.    There  is  no  distinctive  odor.    The 
reaction  of  the  fluid  is  neutral  or  slightly  alkaline.    It  contains  a  remarkably 
fluall  quantity  of  solid  constituents.     These  do  not  usually  exceed  1  to  2  per 
ceot    The  specific  gravity  varies  between  1006  and  1013.     The  chief  solid 
ingredient  is  chloride  of  sodium.     There  is  also  present  some  carbonate  of 
immonium,  which  gives  the  alkaline  reaction,  and  a  very  small  quantity  of 
tlbomen.     The  particles  resembling  rice-grains  are  composed  of  mucus  with 
granular  matter  and  some  pus-cells.    Occasionally  a  few  cylindrical  epithelial 
ceils  may  be  found,  but  they  arc  not  abundant.    Various  low  vegetable  organ- 
itm  are  present  in  large  number.     Of  these  the  only  ones  of  importance  are 
the  comma  bacilli  already  mentioned,  which,  as  will  be  shown  under  the  head 
ef  Causation,  are  doubtless  the  specific  cause  of  the  disease.       The  quan- 
titj  expelled  at  each  act  or  in  the  aggregate  is  very  variable.     A  large  quan- 
titj,  enough  to  nearly  fill  an  ordinary  chamber-pot,  sometimes  escapes  at  a 
angle  dejection,  or  the  quantity  with  each  act  may  be  small.     The  quantity 
is  not  always  in  proportion  to  other  symptoms  denoting  gravity.     The  dejec- 
tions are  not  accompanied  by  pain,  but  by  a  sensation  of  relief.     There  is  no 
■Darting  at  the  anus.     The  patient  is  suddenly  impelled  by  a  sense  of  dis- 
tension to  evacuate  the  bowels,  and  when  the  (juantity  is  large  it  escapes  very 
npidly.   In  some  cases  the  evacuations,  after  several  have  occurred,  cease ;  and 
in  other  cases  after  a  time  the  liquid  flows  away  constantly,  the  patient  being 
wible  to  prevent  it.     The  characteristic  dejections  are  sometimes  wanting. 
The  disease  has  been  called  cholet-a  sicca  when  death  takes  place  without 
choleraic  discharges.     The  name,  however,  is  inappropriate.     In  the  so-called 
cholera  sicca  the  rice-water-like  liquid  is  present  in  the  alimentary  canal,  and 
the  quantity  found  after  death  may  be  unusually  large.     It  is  conjectured 
Ihtt  in  these  cases  the  peristaltic  movements  of  the  intestine  are  paralyzed, 
•0  that  the  intestinal  contents  are  not  expelled.    These  cases  terminate  fatally 
with  great  rapidity. 

Vomiting  usually  occurs.     In  a  diagnostic  and  pathological  view  it  is  less 

iiiportant  as  a  symptom  than  the  characteristic  diarrhoeal  discharges.     In 

•MBe  cases  it  is  a  prominent  and  persistent  symptom,  everything  taken  into 

the  itomach  being  rejected ;  but  in  other  cases  it  occurs  occasionally,  and 

MMtimes  it  occurs  at  the  onset  and  ceases.    The  matter  vomited  is  a  watery 

Bquid,  frequently  consisting  chiefly  of  water  which  has  been  drunk,  but  some- 

toiesit  is  evidently  a  transuded  liquid.    The  quantity  may  exceed  that  of  the 

Ikjuids  ingested.     The  vomited  liquid  is  usually  neutral,  but  it  is  sometimes 

ini    The  vomiting  is  not  preceded  or  accompanied  by  much  nausea.     The 

ifltof  vomiting  occurs  suddenly,  and  appears  to  arise  simply  from  distension 

tf  the  stomach. 

These  symptoms,  conjoined  with  a  sense  of  prostration,  more  or  less  feeble- 
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ne»s,  antl  generally  frenuenej  of  the  pulse,  cootuess  of  tlie  hIum,  { 
tioti»  with,  in  some  cases,  cramps  (if  the  muscles  of  the  limbs,  m«jf  4 
the  chriiciil  history  of  the  diseast*»  In  other  wnrds,  the  di^tea^ 
end  spotjtarieously  or  be  arrested  without  symptoms  other  than  those  )q 
described  The  voaiitiiig  and  purging  cease,  improvement  as  r**garvb 
other  symptoms  follows,  convaleHcence  is  at  once  declared,  and  recovenrj 
rapij,  Tlie  Juration  of  the  di^sea^e  in  these  casei*  is  brief — a  few  hoar*  »m(s 
In  a  large  proportion  of  eases,  however^  the  disease  doe^  not  purj^uc  surji 
favorable  course.  A  group  of  s;triking  symptoms  becomes  developed!,  at»d  1 
disease  passes  into  what  ha^)  been  called  the  algid  or  cyanosed  stage,  or  mof 
commonly  the  stage  of  collapse.  It  remains  to  sketch  the  further  clini^l 
history  in  thesei  cases. 

Important  symproms  pertain  to  the  circulation.  The  puUe  is 
queut  and  projinrtiMnafcty  feeble,  beating  120,  130,  tw  140  per  i 
in  some  cases  it  becomes  more  and  more  feeble  without  acceleration.  I  \xt% 
observed  it  to  fall  below  the  normal  frequency.  When  the  state  of  collap( 
is  fully  developed  the  pulse  at  the  wrist  is  extinct.  Feebleness  or  *b«o 
of  the  apex-beat  of  the  heart  and  of  the  heart-sounds  also  shows  jcn^tl 
diminished  power  of  this  organ.  The  blood  stagnates  in  the  veins,  givii 
rise  to  lividity  at  the  roots  of  the  nails  and  a  dusky  hue  of  the  prolabii 
and  surface  of  the  body  generally,  Hence  the  significance  of  cA/iAi 
no«w  and  ehohrn  tuphi/xia  as  names  of  this  stage  of  the  disease.  If 
aeciion  be  practised,  the  blood  trickles  from  the  aperture,  not  flowing  n 
projected  or  continuous  stream.  Leech-bites  do  not  bleed  as  umiiL 
blood  is  manifestly  thicker  than  in  health. 

The  respiratory  system  presents  striking  symptoms.     Thr 
pirations  is  usujdly  increased,  but  is  sometimes  diminished.    1>    ^ 
sionally  eompluint'd  of,  and  sometimes  exists  in  a  distressing  deizree,  wwii 
to  the  feeble  cireulution,  from  the  thickened  state  of  the  blood.     Tlic 
ration  is  frequently  suspirious  or  sighing,  and  irregular  in  rbythnu 
expired  air,  when  the  collapse  is  complete,  is  low  in  tempera  tuns  a*  eom]ii 
with  health  i7i\°  or  80°  F.),  giving  to  the  hand  a  sensation  of  eoolne*s. 
ooiitains  more  oxygen  and  less  carbonic  acid  than  in  health,  t^howing  a  nuL 
deficiency  of  the  changes  incident  to  the  function  of  respiration.     The  vii 
undergoes  a  marked  change,  beconiing  feeble,  raised  in  pitch,  husky,  and  i 
infrequently  extinct,  attributable  in  part  to  mu.scular  debility,  but  chi«r%l 
dryness  and  stiffness  of  the  vocal  cords.      In  the  moribund  state  the  tndi^ 
r&les  which  so  often  precede  death  from  other  disea.ses  are  wanting. 

Very    little    pain   is   experienced    except   from    muscular    cor»i 
cramps.     As  regardis  the   nervous   system,  the   disease  is   chanii 
mental  indifference  or  apathy.     The  patient  has  no  apprehensions,  alt  hoi 
prior  to  the  attack  there  may  have  been  intense  dread  of  the   di^^easc. 
some  cases  there  is  great  restlessness  and  jactitation,  and  in  other  eaAcs  I 
patient  lies  quietly,  save  when  disturbed  by  evacuations  and  cnimpai. 
latter  give  rise  to  most  of  the  suffering.     Cramps  are  uisually  but  nitt  mv 
ably  present.     They  are  seated  especially  in  the  feet,  calves,  and  abdon 
walls,  the  muscles  of  the  upper  extremities  and  even  of  the  face  bring  mi 
what  affected.     The  prominence  of  this  symptom  renders  the  name  hprtmn^ 
ritolenj  significant.     The  muscular  strength  in  some  eases  is  rHained  inj 
extraordinary  degree.     Patients  if  not  prevented  will  sometimes  get  up  ! 
walk  about  even  a  few  moments  before  death. 

The  functions  of  most  of  the  secretory  organs  are  nearly  or  quite  suspend 
No  bile  is  contained  in  the  matter  vomited  ^r  in  the  dejection*  rmd  the  ull 
is  supprcs.sed.  Patients  do  not  weep.  It  is  a  remarkable  far 
in  nursing  women  the  lactenl  secretion  may  continue.     The  <!  U 
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not  prevent  the  occurrence  of  menstruation,  but  the  menBtrual  discharge  is 
diminished.  The  skin,  in  addition  to  its  cyanosed  appearance,  is  cold  and 
often  covered  with  a  copious,  viscid  perspiration  ;  but  in  other  cases  it  is  cold 
and  dry.  The  coldness  of  the  surface  is  like  that  of  a  cadaver.  Of  this,  how- 
ever, the  patient  is  not  conscious ;  on  the  contrary,  there  is  generally  a  sense 
of  beat  and  a  desire  to  be  uncovered.  The  heat  of  the  body  is  diminished, 
as  shown  by  the  thermometer  in  the  rectum  or  vagina.  The  axilla  in  this  dis- 
ease does  not  give  a  fair  representation  of  the  internal  temperature.  The 
diminution  ranges  generally  from  two  to  four  degrees  below  98*^,  but  it  may 
fall  to  90*^,  and  even  considerably  lower,  and  it  has  been  known  to  fall  to 
73®.  The  skin  is  frequently  shrivelled  and  wrinkled  like  the  arms  of  washer- 
women. Its  elasticity  is  diminished,  as  shown  by  its  subsiding  very  slowly 
after  being  pinched  up.  The  tongue  gives  to  the  touch  a  sensation  of  cold- 
ness. Thirst  is  a  prominent  symptom.  The  patient  craves  constantly  cold 
drinks,  and  iced  water  or  ice  is  taken  with  great  avidity. 

The  general  aspect  in  the  collapsed  state  is  highly  characteristic.  The 
features  are  contracted,  the  eyes  sunken ;  the  whole  body  is  diminished  in 
bulk  ;  the  patient  appears  to  have  suddenly  grown  old,  and  the  countenance 
is  t>ften  so  much  changed  that  the  person  is  scarcely  recognizable  by  familiar 
friends. 

Of  the  foregoing  symptoms,  most  are  present  in  all  cases  in  which  the  dis- 
ease is  not  speedily  arrested.  Differences  relate  chiefly  to  the  degree  of 
severity  of  the  disease.  In  stating  the  condition  of  patients  it  is  customary 
to  say  be/ore  or  after  collapse,  and  to  express  different  degrees  of  the  collapsed 
state  by  saying  semi'CoUapsed  or  completely  collapsed.  Collapse  is  complete 
when  the  pulse  at  the  wrist  is  extinct,  the  surface  cold,  etc.  The  collapse 
may  ensue  with  more  or  less  rapidity — ^from  an  hour  to  six  or  eight  hours 
after  choleraic  dejections  occur.  It  occurs  almost  invariably  in  fatal  cases, 
the  mode  of  dying  being  of  course  by  asthenia ;  but  I  have  known  cases  to 
end  fatally  without  the  stage  of  collapse,  the  patient  becoming  comatose  and 
dying  by  apnuea. 

The  patient  after  emerging  from  the  state  of  collapse  does  not,  in  general, 
pass  at  once  into  convalescence,  but  there  follows  a  period  of  the  disease  com- 
monly called  the  stage  of  reaction.  In  this  stage  there  is  usually  fever,  the 
temperature  rising  more  or  less  above  the  maximum  of  health.  Diarrhoea  not 
infrequently  continues,  the  dejections  becoming  green  and  gelatinous.  Dys- 
entery is  sometimes  a  sequel.  In  some  cases  constipation  more  or  less  obsti- 
nate follows.  Vomiting  in  some  cases  is  a  troublesome  symptom  in  this  stage, 
the  vomited  matter  being  either  green  or  yellow.  Capillary  congestion  of  the 
surface,  especially  of  the  face,  is  frequently  marked,  as  in  cases  of  typhus. 
The  renal  secretion  returns,  and  the  urine  is  albuminous,  brownish-red  in 
oolor,  and  it  contains  epithelial,  fatty,  and  hyaline  casts,  together  with  degen- 
erated renal  cells,  and  usually  also  red  and  white  blood-corpuscles.  This  stage 
is  not  devoid  of  considerable  danger.  The  patient  may  be  worn  out  with  con- 
tinned  vomiting  or  diarrhoea ;  somnolency  and  coma  become  developed  in  a 
certain  proportion  of  cases,  dependent  probably  on  uraemia ;  and  delirium  of 
a  passive  kind  is  not  uncommon,  together  with  subsultus,  sordes,  and  other 
symptoms  of  the  typhoid  state.  Pneumonia  is  sometimes  developed.  A  fatal 
termination  occurs  in  a  pretty  large  proportion  of  the  cases  in  which  the  stage 
of  reaction  takes  place  ;  and  in  the  cases  which  recover  the  powers  of  the  sys- 
tem are  generally  impaired  for  a  long  period.  Exceptionally,  patients  enier<re 
from  the  collapsed  state  and  pass  either  gradually  or  quickly  into  convales- 
oence  without  febrile  movement  or  other  symptoms  belonging  to  the  stage  of 
reaction. 

Epidemic  cholera  has  a  brief  duration.     After  the  occurrence  of  the  cha- 


486 


SPORADIC  CHOLERA, 


^A  INFANTUM,  EIXX 


ructeribtic  choleraic  dejections  death  s^otnetimcs  takes  place  within  t 
hourSt  the  patient  dying  as  if  from  profu.^e  hemnrrha^'^e.    The  dur  ' 
extends  beyond  ten  or  twelve  hours.     If  life  eontinut^  longer  and  > 
or  recovery  ensue,  the  disease  has  run  its  course,  and  the  syrapt'  i , 
iU  jicxjuels  or  eifects.     Assuming  the  disease  to  he  parasitic,  the  lor.i ' 
ditions  for  the  multiplication  of  the  para»itee  continue  only  for  lh»>  li  . 
period  of  the  duration  of  the  disease  proper. 

Pathological  Character.^ — Most  of  the  striking  phenomena  of  the  di;^ 
ease  are  plainly  attrihuiahlc  to  the  bloi^d-lesions  requiting  fro Oi  th<   ' 
constituontti  found  in   the  choleraic  dejections.     The  hhj4id  cin  > 
difficulty,  and  the  changes  incidt^nt  to   respiration  fake  plae«^    it 
hence  the  feebleness  and  extinction  of  the  pulf^e,  the  cyano?i?.  1 
|)erature,  thirst,  mental  apathy,  ftpa«m,  unchanged  expired  air    ' 
tion,  etc.  etc.    The  retention  of  excrementitious  principles  in  t' 
less  plays  an  important  part  in  the  production  of  morbid  ph 
coma  which  occurs  in  some  case^*?  maybe  due  to  ursemia.    Choi 
occur,  since  the  function  of  the  liver  is  suspended. 

The  transudation,  however,  which  is  first  in  the  caienatiou  of  »mT»T*-*  'iW, 
events  involves  an  underlying  pathological  ct»nditi<nu     That  tUit? 
due  to  the  invasion  and  growth  of  the  cholera  bacilli  to  be  present*;,  l.. 
18  very  probable.     Koch  h  of  the  opinion  that  these  bacilli  prnducr 
poison  which  is  absorbed  into  the  system  and  causes  the  severe  eonstitu 
i^ymptouii^  and  the  lesions  of  organs  other  than  the  intestine. 

Cauk^ation. — Since  the  preceding  edition  of  this  work  an  importmit  fuhb 
lion  to  our  knowledge  of  epidemic  cholera  has  Imwu  made  by  the  di- 
by  Robert  Koch  of  a  form  of  bacterium  peculiar  to  thit.  dJjiCTi**'  ai^^' 
regarded  as  its  specific  cause.     Koch  was  sent  by  the  Genua i 
the  head  of  a  commission  to  investigate  epidemic  cholera  in  i,      , 
sequent ly  in  the  East  Indies.     He  discovered  the  cholera  bacillus  in 
in  1883,  and  in  the  latter  part  of  that  year  and  in  the  early  part  *-'i   - 
he  continued  hU  studies  of  this  organism  in  India. 

The  cholera  bacillus  is  shorter,  but  somewhat  thicker,  than  the  Itiber^ 
bacillus.  It  is  more  or  less  curved,  and  fnun  its  restmblance  in  i^hap«^  to  s 
comma  it  is  called  by  itj*  discoverer  eommu  bacillms.  The  curve  Is.  not  alway» 
that  of  a  cotnuja,  nor  is  one  end  usually  thicktMied,  Hke  the  upper  vnd  of  a 
comma.  Sometimes,  especially  in  cultures,  the  orgauif^m  preiteuis  a  spiral  of 
corkscrew  shape.  These  hpinils  represent  either  a  sene?*  of  ctimiiia  Ua^tlti 
joined  together  or  a  spiral  growth  of  a  single  orgitnijijm.  From  this  appear* 
ance  it  is  claimed  that  the  organism  should  be  called  a  spirillowi  or  a  vRw, 
and  not  a  bacillns ;  but  there  is  some  doubt  us  to  the  inli-T]  he 

spiral  mode  of  growth.      The  cholera  bacilli  mtiltiply  by  tr  iu 

Although,  to  a  trained  bacteriologist,  the  moi  [  of  the 

cholera  bacillus  are  quite  charact eristic,  neveii ;  o  diafJ* 

nosis,  it  is  necessary  to  resort  to  artificial  cultures  of  the  organ ifcm.     The 
cholera   bacillus   grows  readily  in  a  great  variety  of  media^  of  whtrh    tli- 
most  important  are  bouillon,  nutrient  gelatin,  agar-agar*  blood-.serum. 
and  milk.   It  grows  best  at  a  temi»Grature  of  between  d{^°  and  4l>^  (\  ( Hii  ~  .-w 
h\).     It  can  be  cultivated  at  17°  C  (GliJ'^  F.),  but  its  growth  nearly  cm 
below  16^  C     The  most  useful  agent  for  the  study  of  the  diagticv  ♦ 
ten*  of  the  growth  of  the  cholera  bacillus  is  nutrient  gelatin  in   ! 
test-tube  cultures.     These  characters  are  manifest  within  t^v  Tj 

after  inoculating  the  gelatin  and  cultivating  at  atempcratu  (»( 

C.  (70'*  K.),     In  the  gelatin  cultures  on  plates  a  typical  colony  of  ih4'  ci 


EPIDEMIC  CHOLERA.  487 

bacillus  appears  as  a  small  glistening^  round  particle,  which,  when  examined 
with  a  low  magnifying  power,  presents  a  granular,  grayish  appearance  with  well- 
defined  but  slightly  irregular  borders.  Each  colony  is  surrounded  by  a  narrow 
clear  ring  caused  by  liquefaction  of  the  gelatin.  In  test-tube  cultures  the 
growth  of  the  colony  gradually  extends  from  the  surface  down  and  along  the 
line  produced  by  sticking  the  platinum  wire  into  the  gelatin  when  inoculating 
the  tube.  Corresponding  to  the  top  of  this  line,  the  gelatin  appears  to  be  occu- 
pied by  a  round  or  conical  air-bubble,  from  which  the  tapering  colony  extends 
in  the  line  of  inoculation.  There  is  a  moderate  liquefaction  of  the  gelatin 
around  the  colony.  Upon  sterilized  steamed  potato  at  ordinary  temperatures 
the  cholera  bacillus  grows  very  imperfectly,  but  between  30°  and  40°  C.  it 
grows  very  rapidly.  When  cultivated  and  examined  in  a  drop  of  bouillon 
the  cholera  bacilli  are  found  to  be  endowed  with  the  power  of  rapid  move- 
ment. 

The  form  and  the  development  of  the  cholera  bacillus,  together  with  the 
characters  and  the  conditions  of  its  growth  in  various  culture  media,  suffice 
to  distinguish  this  organism  from  all  other  forms  of  bacteria  with  which  we 
are  acquainted.  Many  other  comma-shaped  bacteria  are  known  to  exist,  but 
all  of  them,  such  as  the  comma  bacteria  of  Finkler  and  Prior  (p.  473),  those 
found  sometimes  in  the  saliva,  those  discovered  in  cheese,  in  foul  water,  etc., 
can  be  positively  distinguished  from  the  cholera  bacilli.  The  cholera  bacilli 
are  peculiar  to  epidemic  cholera,  and  hitherto  they  have  been  found  only  in  the 
intestines  and  the  dejecta  of  patients  affected  with  this  disease.^  Moreover, 
the  cholera  bacilli  are  invariably  present  in  the  intestinal  contents  and  evacua- 
tions of  cholera  patients,  except  in  a  late  stage  of  the  disease  when  the  patient 
is  suffering  from  the  sequels  rather  than  from  the  immediate  effects  of  cholera. 
It  is  certain,  therefore,  that  the  cholera  bacilli  and  the  disease  cholera  bear  a 
close  relation  to  each  other,  and  it  is  difficult  t6  conceive  that  this  relation  can 
be  any  other  than  that  the  bacilli  are  the  cause  of  Asiatic  cholera.  Inoculation 
of  the  cholera  bacilli  in  animals  has  not  given  clear  and  satisfactory  results, 
as  animals  under  normal  conditions  do  not  seem  to  be  susceptible  to  Asiatic 
cholera.  Still,  it  has  been  found  possible,  after  neutralizing  the  acidity  of  the 
gastric  juice  and  after  paralyzing  intestinal  peristole  by  opium,  to  obtain  in 
animals,  by  the  injection  of  cultures  of  cholera  bacilli  into  the  stomach,  lesions 
of  the  intestine  similar  to  those  in  cholera.  The  intestines  are  congested  and 
filled  with  fluid  or  semifluid  contents,  which  contain  cholera  bacilli  in  enor- 
mous numbers.  Satisfactory  inoculation  experiments  on  animals,  welcome  as 
they  would  be,  are  hardly  necessary  to  prove  the  causative  agency  of  the 
cholera  bacilli,  as  the  observations  on  human  beings  can  hardly  admit  of  any 
other  interpretation  than  that  which  has  been  given.  In  every  ca.se  where  it 
has  been  possible  to  fulfil  all  the  conditions  of  a  strict  proof  it  has  been  found 
that  peculiar  organisms,  whenever  constantly  associated  with  the  lesions  of  a 
given  disease,  are  the  specific  cause  of  that  disease ;  and  in  no  instance  has 
support  been  found  for  the  hypothesis  that  organisms  not  found  elsewhere 
and  constantly  associated  with  a  disease  are  present  simply  because  the  dis- 
ease makes  a  favorable  soil  for  their  growth.  If,  then,  the  cholera  bacilli 
are  the  specific  cause  of  epidemic  cholera,  it  is  important  to  know  all 
the  conditions  which  are  favorable,  as  well  as  those  which  are  hostile,  to 
the  growth  and  development  of  these  organisms.  Our  knowledge  of  these 
eonditions  is  as  yet  imperfect.  It  has  already  been  mentioned  that  growth 
of  the  cholera  bacilli  is  checked  by  a  temperature  much  below  16°  C. 
(61®  F.).     The  bacilli,  however,   arc    not  destroyed   by  a  temperature  far 

*  Koch  found  cholera  bacilli  in  the  water  of  a  tank  in  India  which  was  ii8ed  for 
drinking  purposeR,  and  which  was  contaminated  with  the  dejecta  and  the  linen  of 
diolera  patients. 
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below  the  freezing-point.  They  do  not  form  gpores,*  and  art;  therH 
touch  less  resistant  to  injurious  influences  than  the  spore-fonniDPr  hac 
such  as  those  of  anthrax.  Cholera  bacilli  in  the  rnoist  condition,  h 
may  preserve  their  vitality  for  five  or  six  month's  ;m»'1  after  spccii 
of  cultivation  for  even  a  year  or  more.     When  ly  dried  the 

bacilli  die  within  a  short  time.     They  are  very  >le  to  the  action 

most  acids,  which  even  in  very  dilute  i^iolutiou  destroy  the  bacilli  or  cb 
their  growth.  They  are  destroyed  by  carbolic  acid  in  uoe-half  of  1  per  v 
solution.  This  agent  is  recommended  by  Koch  as  the  most  suil^ibk  fur 
disinfection  of  cholera  stools  and  linen»  The  cholera  bacilli  ^row  rap 
upon  linen  soiled  with  cholera  dejecta^  '^0  that  after  twenty*four  haurt» 
linen  seems  to  present  a  pure  culture  of  thei*e  organisms,  AtYnr  a  daj 
two  the  bacteria  of  putrefaction  predominate  and  diftplaee  the  coroipa  bici 
The  cholera  bacilli  do  not  develop  in  very  foul  and  putrefying  substam 
The  cholera  bacilli  preserve  their  vitality  for  a  considerable  time  in  w*i 
but  they  do  not  develop  in  wati^r  unless  this  contain  »  certain  (not  too  snii 
proportion  of  nutritive  materiah 

The  <(U€stion  now  arises.  How  far  is  it  possible  to  reconcile  the  di»o 
a  Bpeciul  cuutapum  in  cholera  stools  and  the  known  facts  concerning  \ 
tagiuni  with  the  views  derived  from  a  careful  study  of  epidemics  of  Ami 
cholera?  The  epidemiological  study  of  cholera  has  led  to  a  wide  althou| 
not  universal  acceptance  of  the  view  that  Ai<iatic  cholera  is  not  directly  «i 
tagious.  The  following  are  the  main  considerations  upon  which  i-  \m 
the  opposition  to  the  doctrine  of  contagion : 

L  Of  those  who  are  brought  into  contact  with  or  close  pn>xinsity  to  ehol* 
patients  the  proportion  who  become  afFected  is  not  larger  than  that  of  thi 
who  are  not  thus  exposed.  It  is  a  notorious  fact  that  physicians  and  nu. 
in  attendance  upon  cholera  patients  do  not  contract  tlic  disease  ninrf  11 
<|aently  than  others  living  in  the  same  locality.  In  this  respect  there  n 
uiarked  contrast  between  the  development  of  cholera  and  of  typhus  fever 
hospitals. 

2.  Although  there  is  no  ground  for  the  assumption  that  an  epidfiuic 
cholera  can  ever  originate  in  a  place  in  which  the  cholera  germs  bare 
been  introduced  either  by  persons  or  by  clothing  or  other  substances  deri 
from  a  cholera  locality,  ueverthelciis,  imported  cases  of  cholera  in  hituatin 
where  the  disease  had  not  previously  existed  very  frcfjuently,  and  pcrK*p# 
a  rule,  do  not  lead  to  its  diffusion, 

3.  The  epidemic  breaks  out  in  a  place  almost  simultaneouslv  in   . 

situations,  without  any  communication  of  the  cases  with  each  other* 

4.  It  is  difl'used  too  rapidly  to  l>e  propagated  by  contjigion.  If  contagii 
it  must  be  most  highly  so  to  account  for  the  rapidity  with  which  it  extei 
and  the  latter  assumption  is  not  consistent  with  other  facts. 

5.  There  are  certain  places  which  possess  temporary  or  perroaxient  imi 
nity  agsiinst  the  invasion  of  Asiatic  cholera,      Lyons  in  France  is  sncl 
place.     From  its  well-known  immunity  Lyons  has  become  a  refuge  for  ] 
sons    fleeinji  from   cholera-infected   localities.      Although   such   persons 
readily  admitted  into  the  city,  there  has  never  been  an  epidemic  of  cbol^ 
in  this  place  except  in  a  very  limited  district.     Many  places  in  whteh 
is  immunity  from  cholera  are  known  to  exist. 

These  considerations  lead  to  the  conclusiini  that  the  spread  of  cholera  h\ 
due  to  its  being  directly  communicated  from  those  affect^'d  with  the  disea^, 
explain  the  epidemiological  fact^  concerning  cholera  the  hypothesis  haj 

*  Hupj>e  and  others  describe  a  f  *ntion  of  cholera  biicilli  int^    '-'        nnd  I 

ies,  whii'h  ihev  cbiui  atv  wow  i-  m  the  IkiciUj  and  are  *_tu|- 

int(*  l«icilli.     xhcite  ix;und  l*odie-  '  inrv  regard  su*  siMiie>  '^i"^' ' 
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advanced,  and  has  met  with  wide  acceptance,  that  the  stools  of  cholera  patients 
contain  a  virus  which  is  not  capahle  of  producing  cholera  at  once,  but  must 
^t  undergo,  outside  of  the  body  and  probably  in  the  soil,  certain  unknown 
modifications  or  metamorphoses.  Cholera  has  therefore  been  classified  among 
the  miasmatic  contagious  diseases.  The  conditions  of  the  soil  favorable  for' 
the  development  of  epidemic  cholera  have  been  investigated  most  carefully 
bj  Pettenkofer.  These  conditions  are — first,  a  certain  degree  of  porosity  of 
the  ground;  second,  a  certain  amount  of  moisture  in  the  superficial  layers  of 
the  groand,  and  this  amount  must  be  neither  too  great  nor  too  small,  and  in 
most  places  is  indicated  by  a  sinking  of  the  ground-water ;  and  third,  a  cer- 
tain amount  of  organic  matter  suitable  for  the  growth  of  the  cholera  germs 
in  the  soil.  Such  matter  is  present  particularly  in  soil  contaminated  ])y  filth 
or  imperfect  drainage.  It  is  apparent  that  these  conditions  of  soil  may  in 
eertiin  regions  be  permanently  absent,  and  in  other  regions  be  temporarily 
I  absent.  Hence  is  explained  the  permanent  and  the  temporary  immunity  of 
eertain  places  against  the  invasion  of  cholera. 

The  facts  which  have  been  mentioned  in  opposition  to  the  contagion  doc- 
trine of  cholera  and  in  support  of  the  essential  influence  of  local  conditions 
in  the  development  of  the  disease  have  led  Pettenkofer  and  his  followers  to 
reject  the  view  that  the  comma  bacilli  found  in  cholera  stools  are  the  special 
eaase  of  the  disease.  This  view,  they  say,  cannot  be  reconciled  with  epidem- 
iological facts. 

In  reply  it  may  be  said  that  the  constant  presence  of  cholera  bacilli  in  the 
intestinal  contents  of  cholera  patients  is  an  established  fact,  and  requires  an 
explanation.     No  satisfactory  explanation  has  been  offered  or  seems  possible 
other  than  that  the  bacilli  are  the  cause  of  the  disease.     In  other  words,  the 
clejecta  of  cholera  patients  do  contain  a  special  poison  capable  of  causing 
cholera  without  undergoing  any  special  metamorphosis  in  the  soil.     Positive 
&ct8  speak  for  the  existence  of  this  contagium  in  the  stools,  such  as  the 
repeated  instances  in  which  washerwomen  have  contracted  cholera  by  wash- 
ing clothing  or  bed-linen  which  has  been  soiled  by  the  dejecta  of  cholera  pa- 
tients    Macnamara  relates  the  following  well-authenticated  case  in  his  own 
experience  in  the  East  Indies  }  *^  A  small  quantity  of  a  fresh  rice-water  stool 
paised  by  a  patient  suffering  from  cholera  was  accidentally  mixed  with  some 
four  or  five  gallons  of  water,  and  the  mixture  exposed  to  the  rays  of  the 
tropical  sun  for  twelve  hours.     Early  the  following  morning  nineteen  people 
e&ch  swallowed  about  an  ounce  of  this  contaminated  water :  they  only  par- 
took of  it  once,  but  within  thirty-six  hours  five  of  these  nineteen  persons 
"Were  seized  with  cholera.     In  this  instance  the  choleraic  evacuation  did  not 
touch  the  soil ;  as  it  was  passed,  so  was  it  swallowed."     Cholera  was  not  pre- 
vailing to  any  considerable  extent  in  the  locality  at  the  time.     While,  then, 
Aese  and  other  observations  support  the  view  that  the  cholera  stools  contain 
the  special  agent  of  infection  of  the  disease,  it  is  to  be  noted  that  this  infec- 
tions agent  must  be  received  into  the  alimentary  canal  in  order  to  produce 
eWcra.    Under  ordinary  circumstances  it  is  apparent  that  portions  of  cholera 
stools  could  gain  access  to  the  digestive  tract  only  through  great  carelessness. 
Ve  know  that  bacteria  are  not  conveyed  into  the  air  from  moist  surfaces, 
and,  as  has  already  been  mentioned,  the  cholera  bacilli  are  destroyed   by 
being  completely  dried.     The  exhalations  and  the  urine  of  cholera  patients 
io  not  contain  cholera  bacilli.      These   are  present  only  in  the  discharjies 
from  the  intestinal  canal,  and  very  exceptionally  in  the  vomit.     It  is  expli- 
cable, therefore,  that  with  ordinary  care  those  who  arc  in  close  proximity 
to  cholera  patients  are  not  likely  to  cuntraet  the  disease  merely  from  such 
fnximity. 

*  Quain's  Dictionary  of  Medicine,  article  "  Cholera." 
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We  come,  therefc»re,  to  the  conclusion  thut   nn  epidemic  of  AMatie  tlinla 
is  due  to  an   iufectiini  of  the  soil   or  of  the  drink inji- water  of  the  l»»c:ilifj 
by  cholera  hacilli  derived  directly  or  indirectly  from   fhc  deject  a  of  cbolii 
patieritij,     Tlmt  the  contaTniiuition  af  the  drinking-water  with   eholem  jn? 
may  cause  an  outbreak  of  epidemic  cholera  scemj*  certain;  but  it  h  not  prow 
that  this  is  a  frequent  mode  rd'  infection.      Prolmhly  a  common  eonrce  of  i 
fection  is  direct  contact  with   objects  which  contain  cholera  bacilli,  sucli  i 
might  come  from  eating  uncooked  fruit,  salads,  etc.     As  to  the  eXAct  i 
of  infection  we  are  in  most  cases  ignorant ;  but  from  what  has  been  said  : 
apparent  that  the  known  facj«  concerning  the  origin  and  development  of  < 
demies  of  cholera  are  not  opposed  to  the  acceptance  of  Koch's  dbcovml 
the  cholera  hacilli  and  of  their  causative  relation  to  the  disease. 

Great  importance  is  to  be  attached  in  the  auxiliary  or  predisposing  can 
of   Asiatic  cholera^  as  it  is  within  our  power  to  prevent  many  of  the 
Unfavorable  hygienic  conditions,  especially  such  as  affect  the  purity  of 
drinking-water  and  of  the  soil,  are  most  potent  factors  in  aiding  the  dcveld 
ment  of  cholera.     By  improvement  in  sanitary  conditions  places  have 
rendered  nearly  or  quite  exempt  from  the  invasion  of  cholera,  even  in  In  J 
the  home  of  the  disease*     Individual  predisposition  also  plays  an  impon 
r6le.     The  chtdera   bacilli  art?  destroyed  by  acids,  even   by  the  acid 
juice.     Disorders  of  digestion,   therefore,  which   reduce  the  acidity  of 
gastric  juice,  facilitate  the  entrance  and  develupment  of  the  cholcm  had 
in    the   intestine.     Hence  deprivations,   intemperance,   depressing  ctnAUu 
over-exertion,  fear  of  the  disease,  are  auxiliary  causes  in  certain  cai^en 

Cholera  has  prevailed  in  all  climates  and  at  all  seasons.     In  tcmp<rn 
climates  it  has  prevailed  most  frequently  in  late  summer  and  in  the  aniaaii 
Feeble  persons  are  more  apt  to  be  attacked  than  the  robust.     As  ng%n 
age,  no  period  of  life  is  exempt,  but  the  largest  proportion  of  fatal  cajjCi  i 
among  persons  advanced  in  life.     Excluding  old  persona^  the  mor 
largest   after  adult  age,  next  in  early  infancy,  and  last  in  chihlho 
youth,     A  certain  degree  of  immunity,  at  least  for  a  few  years^  la 
by  having  experienced  an  attack  of  cholera. 

DLiONosis. — During  the  prevalence  of  cholera  there  is  no  diHiculty 
recognizing  the  disease  when  fully  developed;  that  is,  when  symptomi*  die 
ing  existing  or  impending  collapse  are  present.  There  w  scarcely  any  oil 
disease  in  which  the  diagnostic  featurcB  are  so  strongly  marked;  but  ilj 
exceedingly  important  to  reeogni«e  it  bi»fore  it  has  advanced  sufficiently 
manifest  its  most  obvious  striking  characters.  The  diagnosis  is  then  la 
based  mainl^v"  on  the  characteristic  intestinal  evacuations.  As  soon  a4 
8ii*ealled  rice-water  or  choleraic  stools  are  apparent  the  patient  is  to  U* 
sidered  as  attacked  with  cholera.  In  a  very  small  proportion  of  cas 
evacuations  do  not  occur  at  all,  or  not  until  other  symptoms  char 
of  the  disease  become  developed.  The  diagnosis  in  these  castas  must  be"l 
upon  the  latter. 

It  is  important  to  recognize  cases  at  cholera  which  appear  in  place*  wl 
no  epidemic  prevails*.      Prophylactic  nicasures  to  be  effectual  miifcl    1>e 
to  the  first  eases  of  cholera  which  appear  in  a  community.      Hithcrtc 
been  by  no  means  easy  to  distinguish  the  firi^t  (*ases  of  cholera,  espec 
they  do  not  terminate  fatally^  from  sporadic  cholera  or  cholera  no^traa, 
possess,  however,  in  the  recognition  of  Koch's  comma  bacilhrs  a  meatii 
certain  diagnosis.     In  general,  from  twenty-four  to  fortynHght  hours  will 
fice  to  establish  the  diagnosis.    If  it  ha|>pcn  that  the  cholera  bacilli  are  fofl 
in  almost  pure  cultures  upon  the  surface  of  the  cholera  dejecta  or  upon 
linen  soiled  thereby,  the  diagnosis  ia  established,     l^snally  it  is  necessary 
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oqIv  to  make  stained  microscopical  preparations  from  the  stools,  but  also  to 
prepare  cultures ;  which  is  done  by  first  making  a  plate  culture  in  nutrient 
gelatin.  From  the  characteristic  colonies  which  develop  in  the  gelatin  pure 
raltnresmaj  be  made  in  test-tubes  containing  nutrient  gelatin,  and  specimens 
ctn  be  examined  in  a  drop  of  bouillon  in  order  to  study  the  properties  of  the 
living  bacilli.  At  present,  undoubtedly  few  practising  physicians  possess  the 
knowledge  requisite  for  the  preparation  of  such  cultures.  This  knowledge, 
however,  is  not  difficult  to  acquire,  and  at  least  in  every  large  community 
»me  one  should  be  found  who  is  capable  of  making  the  diagnostic  tests  which 
bre  been  mentioned. 

Cholera  is  to  be  discriminated  from  the  simple  diarrhcBa  which  generally 

precedes  it,  and  which  during  the  continuance  of  an  epidemic  affects  a  large 

Dumber  of  persons  without  eventuating  in  cholera.     It  is  probable  that  this 

premonitory  diarrhoea  proceeds  from  the  epidemic  cause,  but  cases  are  not  to 

be  considered  as  cases  of  cholera  when  neither  the  choleraic  discharges  nor 

other  characteristic  symptoms  occur.     This  discrimination  is  important  with 

reference  to  determining  the  rate  of  mortality  and  the  value  of  therapeutical 

measare-s.     The  apparent  success  attending  the  practice  of  some  physicians  or 

foliowiag  the  employment  of  certain  methods  of  treatment  may  depend  on 

cases  of  simple  diarrhoea  being  reckoned  as  cases  of  cholera. 

This  disease  is  one  of  the  most  insidious  in  its  approaches.  Aside  from  a 
mild  diarrhoea  it  gives  no  warning  of  the  attack.  80  little  are  patients  con- 
8cioas  of  danger  that  they  often  apologize  for  giving  the  physician  the  trou- 
ble of  visiting  them,  when  a  glance  suffices  to  show  that  they  are  on  the  verge 
of  collap.«»e.  It  behooves  the  physician  in  all  cases  of  simple  diarrhoea  during 
an  epidemic  of  cholera  to  carefully  watch  the  evacuations  with  reference  to 
trbe  diagnosis.  On  the  other  hand,  during  an  epidemic  physicians  are  not 
inlreqaently  called  to  see  persons  who  under  nervous  excitement  imagine 
trhat  they  are  about  to  be  attacked,  when  no  symptoms  of  the  disease  are 
prejent.     These  have  been  appropriately  called  cases  of  clioleraphobia. 

pRooNOsis. — Of  those  attacked  with  cholera,  a  large  proportion  die.     The 
mvemge  rate  of  mortality  in  hospitals  varies  from  one-half  to  one-third.    When 
Uereloped  in  hospital  wards  among  patients  admitted  for  other  diseases,  it 
pioves  fatal  in  the  great  majority  of  cases.     In  private  practice,  especially 
Among  the  better  classes  of  society,  the  mortality  is  considerably  less.     In 
indlTidual  cases  the  prognosis  is  widely  different  according  to  the  period  of 
tlie  disease  at  which  the  patient  is  first  seen.     If  the  patient  be  seen  imme- 
diately after  the  attack,  before  serious  blood-lesions  have  occurred,  the  pros- 
pect of  an  arrest  of  the  disease  is  good ;  but  if  the  disease  have  advanced  to 
tlie  stage  of  collapse  the  prognosis  is  always  exceedingly  unfavorable.    After 
reaction  from  the  collapsed  state  the  danger  is  still  great,  but  the  cases  in 
which  recovery  takes   place    preponderate.      The   statistical    researches  of 
Dochesne  show  the  rate  of  mortality  at  different  periods  of  life  in  the  epi- 
demic at  Paris  in  1849.^    The  proportion  in  1000  in  subjects  less  than  five 
jeareof  age  was  148;  from  five  to  fifteen  years,  50;  from  fifteen  to  thirty 
Jews.  177;    from  thirty  to  forty-five  years,  254;   from   forty-five  to  sixty 
jears,  206;  and  from  sixty  to  eighty-five  years,  162.     The  mode  of  dying 
ii  m  general  typical  of  asthenia.     Accumulation  of  li((uid  in  the  air-tubes 
nry  rarely  takes  place. 

Prevention  op  Cholera. — The  prophylaxis  of  cholera  claims  considera- 
tion under  a  distinct  heading,  and  I  give  it  precedence  over  the  therapeutical 
Buagement,  in  view  of  its  greater  relative  importance.     In  addition  to  the 

*  Valleix,  op.  cU. 
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removal,  an  far  as  possible,  of  all  the  auxiliary  causes  of  dihea-r  wrmii  niui 
tribute  to  render  the  f?peeial  cause  of  i-htjlera  officli-nt,  the  prevenliou  iiivolvi^l 
prompt  attention   tu  the  iliarrha^a  which   in  the  ^eat  majority  of  ca^<?s  («f«sl 
cedes  the  attack.     This  preiiiLinitury  dlarrhiea  is  amenable  to  simple  uieautttftij 
of  treatment,  and  if  effectually  treated  there  is  reason  to  believe  the  ^up 
tion   of  cholera  h  prevented.     All   physicians  who  have  had  rrnirb  yi 
acquaintance  with  this  disease  will  bear  testimony — ;AV»f,  to   r 
attack  of  cholera  is  generally  precetled  by  diarrhoea ;  and  srr 
that  an  attack  very  rarely  occurs  when  this  diarrhcea  reeeiven  appropr 
ttttenti(»n.     Giving  results  of  my  own  experience  with   respect  lo  the  fatii 
just  stated,  in  1841*  fur  the  space  of  three  months  I  prescribed  for  a*<  uniiy 
private  patients  with  the  premonitory  diarrhti?a  as  Tuy  physical  enilan 
would  permit,  my  practice  being  chiefly  among  the  prudent  claswjs,  tad  1 
had  during  that  epidemic  but  10  cases  of  cholera  in  private  praetiee, 
only  one  of  tliese  10  rases  did    I  prescribe  for  any  premooitions,  and  i«  til 
single  case  the  prescription  was  for  a  slight  nausea  only.     In  each  af  i 
10  cases  either  the  premonitory  diarrhtea  did  not  exist  or  it  was  neglMw 
During  another  epidemic  in  1852,  I  had  about  the  same  number  of  niM^^u 
cholera  in  private  practice.     In  not  a  single  case  had  I  been  called  upon  to| 
scribe  for  prenuuiitory  diarrhcea^  and  1  prescribed  for  hundreds  c»f  prnjiil 
with  simple  diarrha^a,  not  one  of  whom  had  an  attack  of  cholera.      The  cxjn 
Hence  of  others  would  doubtless  furnish  in  like  manner  evidence  of  tKc  ftlot^ 
stated  facts,  and  from  these  facts  the  following  conclusion  may  he  driwa 
Except  the  very  small  proportion  of  cases  in  w*hich  cholera  is  not  precc 
by  diarrh<ea  it  may  w*ith  ulniojit  absolute  certainty  be  prevented.     It  need«t»l| 
a  little  reflection  to  see  the  immense  practical  importance  of  this  eoncluitioii 

The  treatment  of  diarrhoea  during  a  cholera  epidemic  i&  sunple.     An  opii 
conjoined  with  an  astringent  remedy^  regulated  diet,  rest,  and  rccuiijW*fi 
suffice.     A  few  drops  of  laudanum  with  camphor,  or  the  oamphoralcd  iiTicta 
of  opium  in  conjunction  with  the  tincture  of  kino^  catechu,  or  krumcria 
salt  of  morphia  or  opium  with  either  tannic  acid  or  the  acetate  of  lead 
bismuth  and  capsicum,  may  be  given  in  doses  suflicient  to  arrvst  the  dt^ 
rhiea  at  once,  and   repeated  often   enough  to  prevent   it«  recurrence.     Tn^ 
much  as  the  bacilli  enter  the  hudy  probably  by  way  of  the  digestive  sy^t 
the  free  use  of  the  mineral  acids  may  be  useful  as  a  prophylactic  mea*ui 
these  being  found  to  be  destructive  to  the  parasite  out  of  the  biKiv 

The  great  difficult y  as  regards  the  prophylaxis  is  in  the  promjit 
of  simple  but  effectual  treatment  in  all  cases  of  diarrh(*a  durioL'  tl 
Very  many  pay  no  attention  to  the  premonitory  diarrhoea  thr-  ran 

and  not  a  few  of  those  better  informed  neglect  it  either  from  ». .  **..  -M*ess| 
because  they  cannot  appreciate  the  fact  that  a  disorder  8o  slight  and  ordin4 
can  be  a  precursor  of  a  malady  of  such  gravity  as  cholera.     Public  anoounij 
mcnts  by  handbills^  articles  in  newspapers,  etc,  of  the  im]>ortance  of  prorof 
resorting  to  treatment  for  diarrhoea  fail  in  accumplishing  the  oViject. 
only  effectual  plan  is  to  organize  a  sanitary  pulicc.  and  to  provide  i\iT  nvml 
two  domiciliary  visits  daily  at  every  house  within  the  limits  of  th' 
the  purpose  of  the  visits  being  to  im|uire  if  any  one  be  affected  wit  I 
to  impress  the  importance  *d"  immediate  attention  to  it,  and   when  eiie*] 
fettances  render  it  necessary  to  supply  appropriate  remedies  at  c»nce,     ~ 
plan,  faithfully  carried  out,  demon  titrates  that  cholpra  is  in  a  great  measa 
preventable.     The  prevention  is  eflected  by  arresting  at  once  diarrhtra 
often  and  as  soon  as  it  occurs.     Abundant  proof  of  the  successful  operat 
of  the  system  of  the  house-to-house  visitation  was  furnished  by  ila  pmcti^ 
results  in  I^mdon  and  other  t<iwn»  in  Groat  Britain  dunng  the  epidei 
of  I84f>. 
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ADuther  mode  of  escaping  the  disease  is  to  remove  without  th<^  range  of 

its  prcTilence.     Persons  not  compelled  to  remain  by  necessity  or  by  a  sense 

of  duty  should  go  beyond  the  limits  of  the  epidemic ;  and  the  removal  of 

persons  in  districts  where,  owing  to  the  activity  of  auxiliary  causes,  the  dis- 

eaM  is  especially  rife,  should  be  enforced  as  a  sanitary  measure  by  municipal 

authority. 

The  foregoing  remarks  relate  to  the  prevention  of  cases  of  cholera  during 
an  epidemic.   To  prevent  the  epidemic  is  an  object  of  still  greater  importance. 
This  is  to  be  done  by  thorough  sanitary  measures  in  regard  to  the  removal  of 
fil  ch,  attention  to  sewers,  cesspools,  and  privies,  also  to  wells  or  other  sources 
r»f  water-supply,  together  with  proper  protection  against  causes  of  disease  from 
iirsi;<te-pipes  in  houses,  by  providing  against  overcrowding  of  tenements,  etc., 
And  by  efficient  quarantine  regulations.   Ships,  merchandise,  luggage,  etc.  com- 
injT  by  sea  or  land  from  a  cholera  region  should  be  effectually  disinfected. 
Tie  clothing  of  persons  from  an  infected  place  should  be  disinfected,  but  only 
rfmose  need  be  detained  in  quarantine  who  are  suffering  from  cholera  or  diar- 
ylwM.    It  is  of  the  utmost  importance  to  disinfect  thoroughly  the  stools,  the 
linen,  and  the  bed-clothing  of  cholera  patients-^in  fact,  everything  with  which 
%>j  any  chance  the  discharges  of  the  patient  can  come  in  contact.     The  most 
visefnl  agent  for   disinfecting   the   stools   is    carbolic   acid,  which  may  be 
employed  in  a  5  per  cent,  solution,  [or  the  discharges  may  be  mingled  with  an 
cKjual  bulk  of  a  corrosive-sublimate  solution,  1 :  1000.     The  mixture,  after 
standing  for  one  hour  in  order  to  ensure  thorough  destruction  of  the  disease 
genns,  should  be  thrown  into  the  sewer.     The  hands  of  nurses  should  be 
Wished  in  the  sublimate  solution  after  coming  in  contact  with  the  patient, 
and  after  each  evacuation  the  patient's  fundament  should  be  washed  with  a 
solution  of  corrosive  sublimate  of  the  strength  of  1  :  10,000.     After  each 
set  of  vomiting  the  patient's  mouth    should   be  washed  with  a  saturated 
«olutioD  of  boracic  acid  or,  as  recommended   by  Shakespeare,  with  water 
slightly  acidulated  with  sulphuric  acid.     No  one  should  be  permitted  to  eat 
Of  drink  in  the  sick-room. — H.]     Sulphate  of  iron  is  not  an  effective  dis- 
infectant for  the  stools.     By  these  means  the  introduction,  or  at  least  the 
spread,  of  cholera  germs  may  be  prevented.     If  these  means  do  not  prove 
protective,  it  is  because  they  are  not,  and  perhaps  cannot  be,  employed  with 
sufficient  completeness ;  for  with  our  present  views  of  the  causation  of  the 
disease  it  may  be  affirmed  that   if  the   cholera  bacilli  can  be  completely 
excluded  cases  of  cholera  cannot  occur. 

When  the  introduction  of  the  disease  is  not  prevented,  the  prevention  of 

its  diffusion  is  practicable  by  the  prompt  and  effective  disinfection  of  every 

lioose  in  which  it  occurs.     In  this  way  an  epidemic  is  ^*  stamped  out."    That 

tbis  is  practicable  was  demonstrated  in  the  city  of  New  York  in  1866.     A 

thousand  cases  occurred  in  that  year  in  different  situations  widely  separated 

from  each  other.     Cases  occurred  in  362  houses,  all  of  which  were  instantly 

disiofected  and  all  local  appreciable  causes  of  disease  were  removed.     In  no 

jiutance  did  the  disease  extend  beyond  the  house  in  which  a  case  occurred. 

ITiese  facts  are  of  momentous  importance.^ 

Treatment. — To  consider  the  host  of  remedies  and  of  therapeutical  meas- 
ures which  have  been  advocated  as  more  or  less  efficacious  in  the  treatment  of 
ikia  disease  would  require  not  a  little  space.  There  are  but  few  articles  in 
the  materia  medica  which  have  not  been  tried,  even  including  antimony  and 
drastic  pargatives.  Much  injury  has  doubtless  been  done  by  over-medication 
onder  the  idea  that  the  treatment,  as  regards  activity,  must  be  proportionate 

'  For  Ibrther  details  and  for  the  pnn.'esHes  of  diainfection,  vide  Report  of  the  Metropol- 
ian Board  of  Htalih,  New  York,  18(57. 
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to  the  amount  of  danger  from  a  disease.  On  the  other  hand,  man 
remedies  which  have  been  employed  exert  little  or  no  effect  either  : 
or  harm.  It  would  be  unprofitable  to  devote  space  to  the  consider 
the  great  variety  of  practice  which  the  literature  of  cholera  affords, 
ing  the  parasitic  doctrine,  a  specific  remedy  must  be  a  parasiticide,  ca 
securing  by  its  toxical  effect  upon  the  parasite  its  destruction  within  tl 
tinal  canal.  As  yet  no  such  remedy  is  known  ;  but  there  is  reason  t( 
that  the  disease  is  frequently  controlled  by  efficient  treatment,  and  ¥ 
arrested  the  recovery  may  depend  on  the  judicious  employment  of  e 
for  that  end.  In  the  present  state  of  our  knowledge  the  objects  of  tr 
are  the  prevention  of  the  immediate  serious  consequences  of  the  a 
the  parasite,  and  to  obviate  the  tendency  to  death.  I  shall  limit 
to  a  brief  statement  of  the  principles  of  treatment  which  my  own  ex 
and  reflections  have  led  me  to  regard  as  most  consistent  with  our 
knowledge. 

The  treatment  is  to  be  considered  as  applicable  to  the  different  ? 
namely,  before  collapse,  during  the  collapsed  stage,  and  after  reaction 
to  collapse  the  paramount  object  is  the  arrest  of  the  intestinal  effusio 
effusion  is  the  first  appreciable  link  in  the  chain  of  morbid  sequences, 
it  be  promptly  arrested  before  it  has  proceeded  so  far  as  to  affect  s 
the  blood  and  circulation,  the  patient  is  usually  safe.  The  remedy  o 
most  dependence  is  to  be  placed  in  effecting  this  object  is  opium.  Soi 
of  opiate  is  to  be  given  promptly  in  doses  sufficient  to  effect  the  obje< 
form  of  opiate  is  to  be  chosen  with  reference  to  promptness  of  action 
probability  of  its  being  retained.  Opium  in  substance  is  unsuitable,  f 
comparative  slowness  of  its  action.  Laudanum  or  the  acetated  tinctui 
aqueous  preparation  is  to  be  preferred  ;  but  the  article  which  I  have  I 
to  regard  as  the  most  eligible  is  a  salt  of  morphia,  administered  by 
it  dry  upon  the  tongue.  In  the  endeavor  to  effect  the  object  of  tu 
in  this  stage  moments  are  precious,  for  there  is  always  danger  that 
object  be  not  promptly  effected  the  patient  will  fall  into  the  collapse 
The  opiate  should  therefore  be  given  at  once  in  a  full  dose.  A  gra 
salt  of  morphia  is  rarely  if  ever  too  large  a  dose  for  an  adult.  A  pi 
should  if  possible  remain  with  the  patient.  If  the  first  dose  be 
rejected,  a  second  should  be  instantly  given.  The  remedy  is  to  be  r 
at  intervals  of  from  one-half  to  three-fourths  of  an  hour  until  the  de 
cease.  If,  owing  to  the  occurrence  of  vomiting,  the  administration 
mouth  be  ineffectual,  it  should  be  given  by  the  rectum,  and  in  cases  ii 
the  symptoms  are  urgent  both  modes  of  administration  should  be  reso 
The  system,  even  in  this  stage  of  the  disease,  is  not  readily  affected  by 
thus  given.  In  view  of  the  importance  of  the  object,  if  it  be  nece- 
order  to  effect  it  some  risk  of  inducing  narcotism  is  justifiable ;  bul 
administration  be  in  the  hands  of  the  physician,  and  the  effects  of  tl 
watched  with  care,  danger  from  this  source  may  be  avoided.  The  j 
point  is  to  employ  the  remedy  promptly  so  as  to  effect  the  object,  be 
mind  that  the  delay  of  half  an  hour  or  an  hour  is  often  fatal.  Relyii 
the  opiate,  it  is  best  not  to  add  other  remedies,  lest  by  increasing  t 
of  the  doses  they  be  rejected.  A  full  dose  is  preferable  to  small  dr 
quently  repeated,  because  the  effect  within  a  short  space  of  time  is 
and  the  remedy  is  more  likely  to  be  retained.  A.side  from  the  reje 
the  remedy,  vomiting  is,  if  possible,  to  be  prevented  in  view  of  its  p 
tory  effects.  The  patient  in  this  stage  should  be  restricted  to  a  ve 
quantity  of  water  or  spirit  and  water  given  at  short  inten^als,  or 
pieces  of  ice.  Perfect  quiet  is  important.  He  should  not  be  pera 
get  up  to  go  to  stool,  ana  he  should  be  urged  to  resist  as  much  as 
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the  desire  to  evacuate  the  bowels.     Frictions,  the  warm  bath,  sinapisms,  etc. 
in  this  stage  are  useless  and  hurtful. 

I  have  repeatedly  succeeded  in  arresting  the  disease  by  this  plan  of  treat- 
ment, and  when  it  nas  been  arrested  before  the  stage  of  collapse  the  recovery 
is  usually  speedy.  Regulated  diet,  rest,  with  perhaps  a  tonic  remedy,  suffice 
for  the  cure.  The  bowels  should  be  allowed  to  remain  constipated  for  several 
days,  and  then  if  movements  do  not  spontaneously  occur  simple  enemas  will 
probably  be  sufficient.  If  not,  a  little  rhubarb  or  some  other  mild  laxative 
may  be  given.  I  believe  no  other  plan  of  treatment  promises  more  than  this, 
bat  it  is  not  to  be  expected  that  it  will  always  prove  successful.  It  will  fail — 
or  rather  it  is  not  available — when,  owing  to  the  persistent  vomiting  and  fre- 
quent purging,  the  remedy  is  not  retained  sufficiently  long  to  exert  its  effect ; 
and  it  is  not  available  when,  owing  to  the  great  rapidity  of  the  transudation, 
the  state  of  collapse  occurs  so  quickly  that  there  is  not  time  enough  to  obtain 
a  remedial  effect.  These  difficulties  are  equally  in  the  way  of  success  from 
any  remedies. 

The  foregoing  remarks  on  the  treatment  prior  to  the  phenomena  of  collapse 
were  written  before  the  hypodermic  method  of  administering  opiates  and 
otber  remedies  had  come  into  vogue,  and  the  inquiry  has  arisen  whether .  by 
means  of  this  method  the  opiate  plan  of  treatment  of  cholera  in  the  first 
rtage  may  not  be  carried  out  more  efficiently  than  by  giving  opiates  by  the 
mouth  or  rectum.    Considering  the  great  importance  of  the  promptness  of  the 
effect  of  opiates,  and  the  uncertainty  attending  their  administration  by  the 
month  or  rectum,  owing  to  their  rejection  by  vomiting  or  purging,  and  the 
J/fliculty  of  absorption  if  they  be  retained  in  the  alimentary  canal,  the  hypo- 
dermic method  seems  to  offer  a  great  advantage  as  regards  speediness  and 
^iiability  of  effect.     The  hypodermic  injection  of  Magendie's  solution  of 
morphia  was  employed  in  a  large  proportion  of  the  cases  which  came  under 
^y  observation  in  1866.     The  vomiting,  purging,  and  cramps  were  generally 
•Tested  promptly  by  this  measure ;  recovery,  however,  followed  in  a  very 
*niall  proportion  of  cases.     So  far  as  my  experience  goes,  it  affords  evidence 
^^    tlie  efficiency  of  the  measure  with  regard  to  the  immediate  objects — 
namely,  the  arrest  of  the  vomiting,  purging,  and  cramps — but  it  does  not 
*ffo»-c[  proof  of  its  curative  efficacy.    With  regard  to  the  latter,  the  character 
®^   ^lie  patients  is  to  be  borne  in  mind,  nearly  all  who  were  seen  in  the  first 
•^^g^e  being  inmates  of  the  hospitals,  and  many  being  affected,  when  attacked 
^itH    cholera,  with  some  serious  chronic  disease,  such  as  phthisis.  Bright 's 
«»ea.8e,  etc.     The  hypodermic  injection  of  a  solution  of  morphia  in  this  dis- 
^*»«    is  to  be  employed  with  circumspection.    Narcotism  is  sometimes  induced 
"y   au  amount  much  below  that  which  might  be  given  by  the  mouth  without 
^slt.     I  have  known  a  little  less  than  a  grain,  given  in  two  injections  with  an 
^•^t-erral  of  two  hours,  to  produce  deep  narcotism.     The  tolerance  of  opiates 
**^    ^^fge  doses  by  the  stomach  or  rectum  is  not  a  criterion  of  the  quantity  to 
oe  injected  beneath  the  skin  in  epidemic  cholera. 

Rectal  injections  of  brandy  and  a  strong  tea-infusion  were  used  consider- 
•■^^y,  with  apparent  efficacy,  in  arresting  the  evacuations  and  preventing  col- 
**pse.  The  proportions  used  were  half  an  ounce  of  brandy  and  two  ounces 
^*  the  tea-infnsion,  the  injections  being  repeated  every  half  hour,  every  hour, 
^^  •fter  longer  intervals  according  to  circumstances. 

^^  the  stage  of  collapse  the  plan  of  treatment  indicated  prior  to  this  stage 

I   *y  prove  not  only  ineffectual,  but  hurtful.     It  is  still  an  object  to  arrest 

l^;®®^iiial  transudation  if  it  continue,  but  to  employ  opiates  larp-ly  for  this 

-^®ct  18  not  judicious  with  reference  to  the  recuperative  efforts  of  the  system. 

^  Symptoms  in  this  stage  are  due  mainly  to  the  damage  which  the  blood 
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has  susUined  in  the  loss  of  it8  cortstituenls  frum  the  tmntiudaUan  wliiili  ln» 
already  taken  place.     Opiates  may  be  given,  and,  owing  to  the  remarhil 
degree  of  toleranee   under  these  circumstaneeSt  they  may  be  pivffi  •• 
Biderable  doses ;  but  much  enre  should  be  obj^erved  ntit  t^  induce  ii 
They  should  be  given  by  either  the  mouth  or  the  reetura  ;  but  never,  in  mi 
sta^e^  by  the  hy]Kjdermie  method.     Astringent  remedies,  if  the  !3l<»niJich  ftH 
retain  them,  nuiy  be  added,  sueh  as  tannic  acid,  the  acetate  of  I      "   '         1 
etc.     If,  however,  these  or  other  remedies  provoke   vomitinj. 
more  harm   than  good.     Remedies  to  allay  vomiting  may  be  tried — u^jjatii, 
the  hydrocyanic  acid,  creasote,  chloroform,  etc,     [Tlie  best  trentiricnT  ff>rtiie 
diarrloea  of  this  stage  is  that  by  warm  astringent  enemata,  or 
recommended  by  Cantani  of  Naplc:^.     After  each  evacuation  xh 
into  the  bowel  by  means  of  a  fuunfain  syringe  or  similar  npparatn- 
or  more  of  the  following  solution:   Boiled  water  or  infusion  of  tli.:    i 
(WHrm\  2  litres;    tannin,  5  to   10  grammes-,  laudannm,  30  Xjo  5U  dv 
powdered  gum  arabic,  50  grammes.     If  the  nozzle  of  the  IwIk*  is  pa>i«^  n     - 
into   the  rectum  and   the  enema  administered  while  the  patient  is  in  i!i  ^^ 
recumbent  position^  the  fluid  will  traverse  the  entire  length  of  the  rolan,  asj   ^ 
may  even  pass  beyond  the  ileo-coeeal   valve.     Excellent  resuh^i  Kavet"'   * 
obtained  by  tins  method,  which,  if  resorted  to  early,  will  iu  a  eert-ain  j>rv)|w«^  — 
lion  of  eases  prevent  the  occurrence  of  collapse. — H.] 

In  a  large  proportion  of  cases  afTter  eollapse  has  taken  pla<"' 
done  with  much  hope  of  success.      Kvcn  if  the  vomiting  and 
recovery  umy  not  follow.     The  blood  may  have  liecn  damage* I 
Tender  these  eircuinstmices  it  is  plain  that  active  treatment  can  i 
Recovery,  however,  in  a  certain  prop<>rtion  of  cases  lakes  place  aii! 
great  variety  of  treatment.     It  may  take  place  when  no  treatment  i>-  ] 
My  first  case  of  cholera  in  1^49  illustratt^d  the  fact  just  stated.     The  patic'**^ 
was  brought  into  hospital  completely  collapsed,     I  remained  with  him  s«?ve«'^ 
hours  and  resorted  to  various  therapeutical  measures,     Atb*ngrh  all  mcji?!!' 
were  discontinued.     He  was  allowed  to  drink  abundantly  of  cold  water,  iifi*^^ 
the  impression  that  the  ease  was  utterly  hopeless,  and  therefore  the  indii 
ence  could  do  no  harm.      Much  to  my  surprise,  after  an  absence  nf  ^evoi 
hours  1  found  the  vomiting  and  purging  had  ceased  and  reaction  wa^  comi^^ 
on.      He  recovered  rapidly.     I  have  been  led  i<y  doubt  whether  any  aeti 
treatment  is  of  use  in  the  collapsed  stage,  and  I  cannot  doubt  that  it  is  oft 
prejudiciuL     The  object  of  treatment  in  this  stage,  aside  from  the  arr^'st     * 
vomiting  and  purging,  is  to  excite  and  aid  the  efforts  of  nature  in  rcflfnt^i 
the  eireulution.  tngether  with  the  functions  dependent  thereon*     Thr 
to  be  employed  for  this  object  are  extenial  warmth,  stimulating  np| 
to  the  surface,  diffusible  and  other  stimulants,  and  ulimenliition. 

The  application  of  heat  may  be  made  by  means  of  warm  blankets  or  fciot^^' 
of  hyt  water  placed  near  the  body.     The  more  active  modes  of  applying  Im 
are  of  doubtful  propriety.     I  have  never  seen  benefit  fn»m  the  warm  ^>itJ« 
the  application  of  steam  or  hot  air.     It  is  not  desirable  to  excite  pu 
and  if  perspiration  occur  it  should  be  wiped  away  with   warm,  dr>    i  i'*^ 
Violent  friction  does  more  harm  than  good.     The  surface  may  be  irer* 
stimulated  with  sinapisms  or  the  tinetur**  of  capsicum,     Piffu^-H  ' 
in  the  form  of  spirits  and  water  should  be  given  as  freely  as  tin 
the  stomach  will  peruiit.  always  recollecting  the  risk  andihe  evil*  vl 
vomiting.     They  will  be  most  likely  to  be  retained  if  gi\'en  in  small 
at  a  time  and  often   repeated.     If  vomiting  be  provoked  by 
remedies,  or  aliment,  tuore  or  less  injury  is  done.     Tfie  ethers,  *^i 
tts  cupsicuin,  the  essential  oils,  cardamom,  ginger,  etc.,  are  : 
be  grateful  to  the  stomach  and  retained.    Concentrated  noui 
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of  meat,  chicken-broth,  and  milk — is  to  be  given  in  small  quantities  at  a  time, 
provided  the  stomach  will  retain  it.  It  is  doubtless  desirable  to  introduce 
iiC|uid  into  the  system  as  far  as  possible.  The  only  objection  to  the  free 
ingestion  of  water  is  tlie  risk  of  provoking  vomiting.  Small  lumps  of  ice 
-  siionld  be  freely  allowed. 

(At  this  stage  of  the  disease  the  chief  indication  is  to  restore  to  the  blood 
time  fluid  of  which  it  has  been  drained.  This  may  be  accomplished  in  two 
w«.J8:  first,  by  saline  transfusion;  secondly,  by  hypodernioclysis. 

If  the  first  method  be  adopted,  from  2  to  2}  litres  of  the  following 
sol  ution  are  injected  into  one  of  the  veins  at  the  bend  of  the  arm  :  Distilled 
ira>ter,  1  litre;  chloride  of  sodium,  pure,  5  grammes;  sulphate  of  sodium, 
pms.'re^  10  grammes.  This  fluid,  which  was  devised  by  Hayem,  should  be 
raised  to  the  temperature  of  the  patient's  body,  as  determined  by  the  ther- 
mometer inserted  in  the  rectum,  and  slowly  injected.  The  different  pieces 
oF  the  apparatus  should,  of  course,  be  sterilized.  In  case  of  emergency  a 
fe^w  yards  of  rubber  tubing  with  a  canula  attached  to  one  end  and  a  glass 
funnel  at  the  other  are  the  only  appliances  needed  for  the  performance  of 
tliis  simple  operation.  The  vein  is  snipped  with  a  pair  of  scissors,  the  canula 
inserted  in  the  V-shaped  incision  thus  made,  and  the  fluid  allowed  to  flow  into 
the  veins  by  gravity. 

Xlie  effect  of  this  species  of  transfusion  is  to  produce  immediate  reaction, 
which  in  a  certain  proportion  of  cases  is  permanent.  The  operation,  if 
properly  performed,  is  entirely  devoid  of  danger,  and  may  be  repeated  once 
or  oFtener.  As  a  rule,  however,  unless  there  is  a  decided  improvement  after 
one  or  two  transfusions,  there  is  no  use  in  continuing  this  treatment.  In  90 
cases  in  which  transfusion  was  performed  by  Hayem  there  were  27  recov- 
eries. This  percentage  of  recoveries  may  seem  small  until  it  is  recalled  to 
mincl  that  the  cases  in  which  the  transfusion  was  performed  were  in  a  very 
critical  condition,  with  little  or  no  hope  of  success  from  ordinary  methods  of 
tre&t.ment.  When  regarded  from  this  point  of  view  the  results  are  decidedly 
encouraging.  The  chief  indications  for  saline  transfusion  are  coldness  and 
duslciness  of  the  skin,  great  feebleness  or  extinction  of  pulse,  and  urgent 
thirst. 

MTater  may  be  added  to  the  blood  still  more  easily  by  the  method  known 
*8  liypodennoclysis.  As  indicated  by  its  name,  this  consists  in  the  sub- 
cutaneous injection  of  fluid,  and  may  be  readily  accomplished  with  an 
Apparatus  composed  of  a  hollow  needle  like  that  of  an  ordinary  hypodermic 
syringe,  only  much  larger  and  stronger,  to  which  is  attached  a  rubber  tube 
having  at  its  other  extremity  a  large  glass  funnel  or  other  receptable  for 
Mid.  The  operation  is  so  simple  as  to  be  readily  performed  by  an  intel- 
ligent nurse.  The  funnel  or  bag  attached  to  the  tube  is  filled  with  the  fluid 
^i»ed  to  the  temperature  of  100.5°  F. ;  a  fold  of  skin  is  raised  between  the 
™8rer  and  thumb  of  one  hand  and  the  needle  thrust  well  beneath  it  with  the 
other.  The  funnel  is  then  raised  and  the  fluid  allowed  to  flow  under  the 
■kin  by  gravity.  In  the  course  of  about  fifteen  minutes  more  than  a  quart 
®j^  fluid  may  be  thus  added  to  the  circulation.  This  method  of  treating 
^■*olera  was  introduced  by  Cantani  of  Naples,  who  recommends  for  injection 
•  fluid  composed  of  3  per  cent,  of  sodium  chloride  and  4  per  cent,  of  sodium 
^?j^iiate. 

-    yhe  results  of  hypodermoclysis  are  quite  as  striking  as  those  of  trans- 

'^fiion,  while  the  greater  ease  with   which  it  may  be  performed  gives  it  a 

^ded  advantage  over  the  latter. — H.] 

"^   the  patient  emerge  from   the  collapsed  state,  the  indications   are   to 

Ppoit  the  system  by  the  moderate  use  of  stimulants  and  by  alimentation  ; 

'^^store  the  function  of  the  kidneys  by  diuretic  remedies  and  mucilagi- 
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nous  drinks,  bearing  in  mind  that  ura?inia  is  one  of  the  dangers  of  this  stage; 
to  restrain  diarrhu^a,  if  it  occur,  by  anodynes  and  astringents  ;  to  strengthen 
by  tonics  ;  and  to  palliate  by  appropriate  remedies  the  various  symptoms 
which  may  arise. 

[If  reaction  is  excessive  and  attended  with  signs  of  cerebral  hyperiemia, 
the  body  should  be  sponged  with  cool  or  tepid  water  and  cold  applications 
be  made  to  the  head.  A  warm  bath  is  also  of  service  under  these  circum- 
stances, as  it  tends  to  restore  the  functions  of  the  skin  and  kidneys  and  to 
tranquillize  the  circulation.  The  reappearance  of  the  urinary  secretion  is  % 
sign  of  most  favorable  omen,  but  there  are  no  direct  methods  by  which  the 
suppressed  function  of  the  kidneys  may  be  restored.  It  is  true  that  Macna- 
mara  has  recommended  the  tincture  of  cantharides  in  10-drop  doses  for  this 
purpose,  but,  to  quote  the  words  of  Still6,  if  it  were  not  "  recommended  bj 
so  competent  an  authority  its  propriety  might  very  properly  be  chal- 
lenged."— H.] 

The  disinfection  of  the  intestinal  excreta  in  cases  of  cholera,  as  has  already 
been  mentioned,  is  important  in  view  of  the  fact  that  they  contain  cholera 
germs ;  and  during  the  prevalence  of  an  epidemic  this  precautionary  measaie 
should  be  resorted  to  in  all  cases  of  diarrhoea. 


CHAPTER    IX. 

INTESTINAL  WORMS. 

Ascaris  lombricoides. — Oxyuris  vennicularis. — Tricocephalus  dispar. — Ascaris  mystax. — 
Teenue. — Trichina  spiralis. — Anchylostoma  duodenale. 

OF  the  various  Entozoa  which  dwell  within  the  human  body,  the  largest 
number  is  found  in  the  intestines.  They  give  rise  to  more  or  less 
disturbance,  and  are  properly  enough  considered  in  connection  with  the  func- 
tional disorders  of  the  alimentary  canal.  I  shall  treat  of  intestinal  womia 
only  in  so  far  as  concerns  the  practical  duties  of  the  physician.  The  study 
of  these  and  of  other  parasites,  as  belonging  to  comparative  anatomy  and 
physiology  and  as  a  branch  of  zoology,  is  highly  interesting  and  has  led  to 
valuable  practical  results,  but  other  points  than  those  which  relate  directly 
to  them  as  involving  morbid  conditions  would  be  here  out  of  place. 

The  intestinal  worms  of  frequent  occurrence  are  the  Aicari$  iumf/ricoide$^ 
lumbricoid  or  round  worm,  and  the  Oxi/uris  vermicnlaris^  thread  or  seat-worm. 
The  worm  known  as  Tricoaphalus  dispar  is  sufficiently  common,  but  is  of  little 
or  no  practical  importance.  The  different  species  of  Taewi'a,  or  tape-worm,  are 
of  rare  occurrence  in  this  country,  but  their  presence  constitutes  an  important 
affection.  These  different  worms  will  be  noticed  under  distinct  heads.  The 
worm  called  Anchylostoma  duodvnak  will  be  noticed  in  connection  with  tlw 
cylindrical  worms.  As  appropriately  classed  among  the  intestinal  worms, 
because  received  and  developed  within  the  alimentary  canal,  the  Tiickm/L 
spiralis  will  be  considered  in  this  connection. 
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Ascaris  lumbricoides. 

With  this  worm  every  young  physician  soon  becomes  familiar.  It  resem- 
bles the  common  earth-worm.  It  is  the  most  common  of  all  the  intestinal 
"Worms.  It  is  of  a  whitish  or  yellowish  color ;  and  the  body  is  round,  fusi- 
form, and  marked  by  a  number  of  fine  transverse  rings.  The  mouth  is  sur- 
rounded by  three  tubercles.  The  sexes  are  distinct.  The  males  usually 
measure  from  four  to  six  inches  in  length  and  the  females  from  ten  to  four- 
teen inches. 

The    common  lumbricoid  worm  inhabits  the  small  intestine.      It  rarely 
exists   in  early  infancy,  and  is  most  common  between  the  ages  of  three  and 
ten.      It  is  not  ver^  uncommon  in  adults,  but  is  extremely  rare  in  old  age. 
This   species  of  worm  is  not  usually  solitary.     In  different  cases  the  number 
of  lumbrici  varies  greatly.      Sometimes  the  number  is  very  great,  and  in 
aotopsical  examinations  they  are  occasionally  coiled  together  so  as  to  form 
halls  or  masses  of  considerable  size.     Cruveilhier  cites  a  case  in  which  more 
than  a  thousand  were  found  after  death.     They  are  not  infrecjuently  brought 
into  the  stomach  by  acts  of  vomiting,  and  are  ejected  from  the  mouth.    They 
may  find  their  way  into  the  nares,  and  they  have  been  known  to  pass  into  the 
Eustachian  tube,  frontal  sinuses,  and  larynx.     They  may  migrate  from  the 
intestine  into  the  biliary  ducts  and  gall-bladder.      In  a  subject  dead  with 
luml^ar  abscess  connected  with  caries  of  the  vertebrae  I  found  a  great  nuinber 
within  the  hepatic  ducts,  some  extending  along  the  ducts  and  others  coiled 
up.      They  may  possibly  give  rise  to  hepatic  abscess.     They  may  penetrate 
into  the  pancreatic  duct.     They  have  been  found  in  the  peritoneal  cavity 
and   in  abscesses  within  the  abdominal  walls.     In  these  cases  they  escape 
throufarh  intestinal  perforations  caused  by  ulceration  or  sloughing  incident 
to  other  morbid  conditions.     It  is  not  probable  that  the  worms  ever  per- 
forate the  intestines,  as  was  formerly  supposed.     They  have  been  observed 
to   escape   from  the  body  through  fistulaB   comn^nnicating  with  the  intes- 
tinal canal. 

The  SYMPTOMS  denoting  the  presence  of  these  or  other  worms  within  the 
intestinal  canal  are  obscure.  A  host  of  symptoms  having  little  or  no  signifi- 
cance have  been  enumerated  by  writers.  Nothing  is  more  common  than  the 
passage  of  lumbrici  from  the  stomach  or  bowels,  when  there  have  been  no 
symptoms  of  disorder.  The  morbid  effects  have  heretofore  been  greatly 
exaggerated.  These  worms,  it  is  probable,  very  rarely  give  rise  to  serious 
Ksalts  except  when  they  migrate  into  the  biliary  or  pancreatic  ducts,  the 
Eustachian  tube,  or  the  larynx ;  and  these  migrations  are  exceedingly  infrc- 
qoeot.  There  is  no  foundation  for  the  belief  that  they  give  rise  to  a  form 
©f  fever,  as  implied  by  the  term  worjn  fi'ver.  They  are  not  infrecjuently,  in 
eases  of  fever,  passed  from  the  bowels  and  found  in  the  intestine  after  death, 
bet  their  presence  is  merely  a  coincidence.  That  they  may  give  rise  to 
eoavnlsions,  epileptic  paroxysms,  chorea,  and  other  affections  of  the  ner- 
Toos  system,  as  is  generally  supposed,  must  be  considered  as  by  no  means 
established. 

Symptoms  generally  regarded  as  denoting  these  worms  are — colic  pains, 

tumefaction   of  the  abdomen,  impaired  appetite,  excessive  flow   of  saliva, 

diarrhoea,  itehin^  of  the  nose,  swelling  of  the  face,  offensive  odor  of  the 

breath,  disturbed,  dreamy  sleep,  and  grinding  of  the  teeth  during  sleep.     It 

is  never  prudent  for  a  physician  to  declare  positively  that  a  child  between 

lluee  and  ten  years  of  age  has  not  wonns,  for  he  is  liable  to  be  convicted 

of  error  by  the  operation  of  a  vermifuge  given  without  his  sanction ;  but  the 

omly  readily  available  diagnostic  proof  is  the  presence  of  one  or  more  in  the 

stools.    When  more  or  fewer  of  the  above-named  symptoms  are  present  a  brisk 
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purgative  may  be  given,  the  stools  being  examined  with  reference  to  diagnosii 
If  one  or  more  worms  be  passed,  it  is  proper  to  act  as  if  there  were  otben 
remaining.  According  to  Davaine,'  a  microscopical  examination  of  the  fecef 
will  show  the  characteristic  ova  if  lumbrici  be  present.  He  states  that  then 
ova  are  readily  recognized,  and  hence  the  diagnosis  may  be  made  positive  in 
this  way.  Practitioners  in  general,  however,  will  be  satisfied  to  base  the 
diagnosis  upon  other  facts. 

The  lumbricoid  worm  is  propagated  by  ova.     The  body  of  a  female  lum- 
bricus  contains  a  vast  number  of  eggs,  estimated  by  Eschricht  to  be  feixtj- 
four  millions.     These  ova  are  discharged  with  the  feces.     The  observatioDB 
of  Davaine  and  others  show  that  their  vitality  is  retained  for  many  months. 
Their  ingress  into  the  alimentary  canal  is  probably  by  means  of  water  con- 
taining them,  and,  finding  favorable  conditions  in  the  small  intestines,  the 
production  of  the  worms  takes  place.     That  special  conditions  are  re(|uiiied 
may  be  inferred  from  the  fact  that  these  worms  arc  so  common  in  certaia 
periods  of  life  and  so  infrequent  at  other  periods.     As  regards  the  nataiv 
of  the  conditions,  we  have  no  positive  knowledge ;  but  mucus  in  abundanee 
is  supposed  to  be  a  favorable  nidus  for  their  production. 

The  expulsion  of  lumbricoid  worms  is  generally  effected  without  difficultj. 
Beginning  with  a  brisk  purgative,  which  alone  is  sometimes  suflicient,  an  antM 
mintic  remedy  is  to  be  given  for  several  successive  days.  Of  the  varionf 
anthelmintics,  those  best  suited  for  the  destruction  of  these  worms  are  cheno. 
podium  or  wormseed,  santonin,  and  spigelia  or  pinkroot.  Santonin  is  moil 
easily  administered,  and  is  perhaps  as  effective  as  the  other  articles.  Thedosi  ^ 
is  from  3  to  6  grains,  repeated  three  or  four  times  daily,  given  either  niixej 
with  sugar  or  made  into  drogues  or  troches.  Wormseed  is  taken  most  conre* 
niently  in  the  form  of  the  oil.  From  5  to  10  drops  may  be  given  three  times  diilj 
mixed  with  sugar  or  in  an  emulsion.  The  pinkroot  has  long  been  relied  apoi 
as  an  efiicacious  remedy.  The  infusion  may  be  used,  but  the  fluid  extract  of 
spigelia  and  senna  is  the  most  eligible  form,  the  dose  being  from  1  to  4  dracluM  \ 
three  times  daily.  Tanacetum  or  tansy  and  absinthium  or  wormwood  are  doubt- 
less efiicacious  remedies.  All  these  remedies  act  toxically ;  that  is,  by  poison- 
ing the  worms.  After  two  or  three  days  a  brisk  purgative  should  be  given. 
If  with  4 his  treatment  no  worms  be  discharged,  their  non-existence  may  bt 
inferred.  If  worms  be  brought  away  by  this  treatment,  it  need  not  be  con* 
tinued  or  repeated  unless,  from  the  continuance  or  recurrence  of  symptont 
denoting  disorder,  it  be  inferred  that  their  expulsion  is  not  complete.  Tbi 
absence  of  the  ova  in  the  stools,  according  to  Davaine,  may  be  relied  upon 
as  proof  positive  of  the  absence  of  the  worms. 

With  a  view  to  prevent  the  ingestion  of  the  ova  of  lumbrici  attention 
should  be  directed  to  the  purity  of  the  water  used  as  drink.  Water  froi 
shallow  wells  in  the  neighborhood  of  dwellings  and  from  small  rivulets  shouU  ^ 
be  avoided.  Filtration  would  probably  prove  effectual  in  the  way  of  propbj*  \ 
lax  is.  Davaine  states  that  it  is  not  common  in  Paris  for  children  and  othcn 
to  be  affected  with  this  worm — a  fact  which  he  attributes  to  the  custom  d 
using  filtered  water. 

Oxyiiris  vermicularis. 

This  worm,  called  also  Ascaris  vermicularUy  and  commonly  known  as  thi 

'  Traiti  des  Eniozoairen  et  dt'»  Maladies  vemiineuses  de  F Homme  et  des  Animaui  dfrnti^ 
liqnen^  1860.  The  reader  is  referred  to  this  work  as  treating  of  entozoa  minutely  uA 
comprehensively.  See,  alno.  Heller,  in  ZienisMen'^  CSfdoptjddia,  vol.  vii.,  Am.  ed.:  LcBcil* 
art,  Die  vimscklicheii  Parasiten^  Leipzic,  1863-76;  and  Cobbold's  Trtatiat  on  Arooili^ 
London,  1879. 
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-,  seat^y  or  maw-worm,  inhabits  the  large  intestine,  especially  the 
le  size  is  small,  as  indicated  by  certain  of  the  names  in  common  use, 
g:th  varies  between  two  and  five  lines.  The  vermicular  oxyurides 
exist  in  immense  numbers,  and  they  are  sometimes  voided  in  large 
balls  agglomerated  by  mucus.  They  occur  especially  in  young 
it  they  are  not  extremely  uncommon  at  any  period  of  life.  I  have 
veral  examples  of  their  occurrence  in  aged  persons. 
rms  occasion  pain  in  the  rectum,  tenesmus,  and  more  especially 
the  anus.  The  latter  symptom,  which  is  often  due  to  an  herpetic 
this  situation,  should  always  excite  suspicion  of  the  presence  of 
t«s.  The  itching  often  occurs  in  paroxysms,  and  is  particularly 
!  at  night.  Excitation  of  the  sexual  organs  frequently  occurs,  with 
ssions,  and  it  is  stated  that  the  habit  of  masturbation  in  either 
ginate  from  this  source.  In  girls  the  worms  sometimes  migrate 
gina  and  occasion  pruritus  with  leucorrhoea.  The  diagnosis  is 
ut  difficulty.  On  examination  of  the  stools  the  worms  are  seen, 
[)r  less  number,  adhering  to  the  feces,  and  on  an  ocular  inspec- 
anus  they  may  generally  be  discovered.     It  is  doubtful  if  they 

0  any  serious  disorders,  but  owing  to  the  irritation  which  they 
d  the  loss  of  sleep,  the  general  health  may  become  more  or  less 

^TMENT  is  simple  and  efficacious,  but  it  may  require  a  certain 
)er8everance.  The  same  anthelmintics  may  be  employed  as  for  the 
of  the  lumbricoid  worms,  given  in  the  same  way.  Purgative  reme- 
be  given  from  time  to  time.  In  addition,  enemas  of  either  cold 
md  water,  or  soap  and  water  are  to  be  administered  once  or  twice 
se  are  to  be  continued  for  a  fortnight  or  longer,  until  all  the  local 
lisappear.  The  treatment  by  enemas  alone  will  frequently  prove 
V'arious  remedies  in  enemas  have  been  advised,  such  as  wormwood, 
pyreumatic  oil,  asafoetida,  camphor,  sulphide  of  potassium,  etc. 
Dutaining  a  small  percentage  of  carbolic  acid  are  efficacious.  Infu- 
ssia  and  decoction  of  aloes  are  also  useful  in  enemas.  The  irrita- 
it  inflammation  about  the  anus  which  is  sometimes  caused  by  the 
these  worms  may  be  relieved  by  the  application  of  a  soothing 
the  daily  injection  of  a  little  almond  or  olive  oil.  Extreme  clean- 
ential  in  the  treatment.  Zenker  and  Heller  have  found  the  eggs 
a.site  beneath  the  nails.  The  danger  of  auto-infection  from  this 
lid  be  guarded  against. 

Trichocephalus  dispar. 

[n,as  the  name  trichocephalus  denotes,  is  characterized  by  the  hair- 
ance  of  the  cephalic  extremity.     It  is  from  an  inch  and  a  half  to 

in  length.  The  filiform  cephalic  portion  forms  about  two-thirds 
h.  As  in  the  ascaris  lumbricoides  and  the  oxyuris  vermicularis, 
ies  are  distinct.  The  posterior  or  caudal  extremity  of  the  male 
that  of  the  female  is  straight  and  bluntly  pointed.  It  inhabits  the 
'cially.  but  is  sometimes  found  in  the  colon,  and  very  rarely  in  the 
ine.  The  propagation  is  by  ova,  which,  according  to  Davaine,  are 
gnized  by  means  of  the  microscope  in  the  dejections.  The  parasite 
quently,  when  sought  after,  in  the  bodies  of  subjects  of  all  ages 
lifFerent  diseases.     Some  years  asro.  when  engaged  in  examining 

with  typhoid  fever,  I  was  led  to  examine  the  caecum  for  it,  and  I 

1  to  find  one  or  more.  It  is  not  positively  known  that  its  presence 
)  disorder.     Barth  of  Paris  reported  a  case  in  which  death  took 
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place  with  the  symptoms  of  meningitis,  and  after  death  no  lesions  were  found 
within  the  head,  but  the  intestines  contained  an  enormous  quantity  of  womu 
of  this  species. 

The  foregoing  species  of  intestinal  worms  belong  in  the  class  styled  b} 
helminthologists  Nematoda^  or  cylindrical  worms.  Another  worm  belonging 
to  this  class  was  described  by  Bellingham  under  the  name  of  AttcarU  alata. 
It  is  the  same  parasite  as  the  ascaris  mystax,  which  infests  the  dog  and  cat. 
According  to  Cobbold,  about  seven  instances  of  its  occurrence  in  man  hare 
been  noted.  This  parasite,  as  regards  its  practical  importance,  is  in  the  same 
category  with  jthe  trichocephalus  dispar. 

TsBnisB,  or  Tapeworms. 

On  the  natural  history  of  tsenisD,  constituting  the  class  Cestoda  in  helminth- 
ology,  and  commonly  known  as  tapeworms,  much  light  has  been  nhed  by  the 
researches  of  Kiichenmeister,  Von  Siebold,  Leuckart,  and  others.     Referriog 
the  reader  to  other  works  for  a  full  account  of  these  researches,  suffice  it  to 
say  that  different  varieties  of  taenia  have  been  shown  to  be  the  cystic  entoioi 
known  as  q^sticerci  and  echinocoai  in  a  state  of  maturity  or  complete  devel(^ 
ment.     A  cysticercus  is  an  immature  or  undeveloped  tapeworm.     Different 
varieties  of  cysticerci  are  found  in  the  solid  parts  of  differt^nt  animals,  and 
each  variety,  received  into  the  alimentary  canal  of  another  animal,  and.  there 
finding  favorable  conditions,  becomes  a  perfect  worm  or  taenia,  each  kind  of 
cysticercus  becoming  a  particular  kind  of  taenia.     A  cysticercus,  on  the  other 
hand,  is  the  product  of  the  ovum  of  a  taenia.     The  eggs  of  the  taenia.  pa8j>iog 
out  of  the  body,  finding  their  way  into  the  bodies  of  men  and  other  anioiali, 
and  probably  entering  into  the  circulation,  are  transported  to  and  fixed  in  solid 
parts,  where  they  become  cysticerci.     The  later,  as  long  as  they  remain  in 
solid  parts,  reach  only  a  certain  stage  of  development ;  if,  however,  the  partt 
containing  the  cysticerci  be  eaten  by  another  animal,  they  attain  their  coflH 
plete  development  in  the  alimentary  canal  of  the  latter.     Thus  a  particular 
cysticercus  found  within  the  liver  of  the  rat.  if  eaten  by  the  cat,  is  developed 
into  the  kind  of  tapeworm  frecfuently  found  in  the  intestine  of  the  latter;  and 
the  ova  from  this  tapeworm  received  into  the  body  of  the  rat  give  rise  to  tht 
kind  of  cysticercus  found  in  the  liver  of  this  animal.     The  ovum  from  tke 
taenia  of  the  dog,  received  into  the  body  of  the  sheep,  becomes  the  cyrtie 
entozoon  called  Cienunis  cerebral  is,  found  in  the  brain  of  the  latter,  which,  if 
eaten  by  the  dog,  becomes  the  taenia  found  in  the  intestine  of  this  animaL 
These  highly  interesting,  and  in  a  practical  view  important,  facts  have  been 
substantiated  by  observation  and  experiment. 

The  taenia  or  tapeworm  is  distinguished,  as  these  names  indicate,  by  iU 
ribbon-like  form.  It  is  composed  of  a  great  number  of  segments  or  joiati 
called  proglottides,  each  one  of  which,  after  it  attains  to  its  full  matiiritj,ii 
provided  with  male  and  female  generative  organs.  Several  varieties  haf« 
been  found  in  man,  but  as  regards  medical  practice  the  discrimination  i«  Mi 
of  much  importance,  the  same  measures  of  treatment  being  alike  applicaUe  ] 
to  all.  In  the  vast  majority  of  cases  the  taenia  developed  in  the  human  intc^  ; 
tine  is  one  of  three  kinds ;  and  it  will  sufiice  to  notice  these. 

In  this  country,  of  the  three  kinds  of  ttenia,  the  one  which  has  hem 
supposed  to  be  most  common  is  the  Tftnia  solium^  or  solitary  ta[^nia,  lO 
called  because  it  is  supposed  always  to  exist  singly.  This  is  true  as  a 
rule,  with  some  exceptions.  Two  or  more  taeniae  have  been  observed  U>- 
getlier,  but  such  instances  are  rare.  The  taenia  solium  varies  in  length 
between  four  or  five  and  thirty-five  feet,  the  number  of  segments  or  jointi 
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numbering  from  800  to  1000.  Toward  the  head  it  becomes  attenuated,  form- 
ing a  thread-like  neck  of  considerable  length,  and  in  this  portion  there  are 
transverse  markings  or  rugas,  but  no  visible  joints.  The  joints  succeed- 
ing the  neck  are  about  as  long  as  they  are  broad,  but  lower  the  length 
is  twice  or  thrice  the  breadth.  From  the  resemblance  of  these  joints  to 
the  seeds  of  a  gourd  the  worm  has  been  called  Vermu  cucurbit  in  m^  or 
gi>urd-wonn.  The  generative  foramina  are  placed  near  the  middle  of  one 
of  the  margins  of  each  joint,  and  are  generally  alternate.  The  head  is  about 
the  size  of  a  pin-head,  hemispherical  or  triangular  in  form,  and  under  the 
microscope  with  a  low  power  it  is  found  to  present  four  projections  or  suckers 
and  a  coronet  of  twenty-six  alternating  short  and  long  booklets  surmounting 
a  projection  called  the  rostellum.  The  joints  of  the  inferior  part  are  con- 
stantly thrown  off,  and  are  passed  almost  daily  by  stool.  These  exfoliated 
joints  contain  an  immense  number  of  ova.  Bennett  quotes  an  estimate  of 
the  number  of  ova  in  the  tapewonu  of  a  cat  to  be  12,500,000.  It  is  fortu- 
nate that  worms  are  not  developed  from  the  ova  within  the  alimentary 
canal ! 

The  second  variety,  called  Tsrnia  mediocaneUata  (Tsenia  saginatd)^  has 
not  until  late  years  been  generally  recognized  as  distinct  from  the  taenia 
solium,  and  the  relative  frequency  of  its  occurrence  in  this  country  has  not 
IS  yet  been  ascertained.  It  is  probable  that  here,  as  in  England  and  Ger- 
many, it  is  more  common  than  the  taenia  solium.  The  generative  foramina 
are  situated  alike  in  both  varieties,  but  the  joints  arc  longer  and  thicker,  and 
the  head  has  four  suckers,  without  booklets  or  rostellum. 

The  third  variety  is  known  as  the  Tennia  htta,  or  broad  tapeworm,  reckoned 
by  some  helminthologists  as  a  species  distinct  from  the  true  taenia,  and  named 
iotkriocephahts  UjUm,  This  worm  is  distinguished  from  the  taenia  solium  by 
thehreadth  of  the  joints,  which  are  broader  than  they  are  long,  by  the  situa- 
tion of  the  genital  orifices,  which  are  in  the  middle  of  the  joints,  and  by  the 
Merent  conformation  of  the  head.  The  head  is  unprovided  with  booklets, 
tad  hence  this  and  the  second  variety  are  distinguished  as  the  unarmed  tfeniae, 
while  the  taenia  solium  is  said  to  be  armed.  The  form  of  the  head  is  elongated, 
ud  instead  of  suckers  it  has  two  lateral  longitudinal  depressions  or  fossae ; 
hence  the  name  bothriocephalus^  from  (ioOpiov^  a  small  pit.  This  worm  may 
ttuin  to  even  a  greater  length  than  the  tsenia  solium.  Like  the  latter,  it  is 
iRully  solitary.  A  taenia  called  Bothriocephalus  cordatux,  distinguished  by 
tke  form  of  the  head,  is  only  known  to  infest  the  inhabitants  of  North 
(ireenland. 

Of  these  varieties  of  tapeworm,  taenia  mediocaneUata  and  t^nia  solium  are 
tkofie  commonly  met  with  not  only  in  this  country,  but  in  most  countries. 
As  already  remarked,  taenia  mediocaneUata  seems  to  be  the  most  common. 
Bothriocephalus  latus  has  been  observed  chiefly  in  Russia,  Switzerland,  Ire- 
hod,  and  Japan.    It  is  observed  that  this  variety  is  likely  to  affect  inhabitants 
tfiog  on  the  coasts  of  seas,  lakes,  and  rivers,  whence  it  has  been  inferred 
that  it  proceeds  from  a  cystic  entozoon  existing  in  fish.*     The  opinion,  how- 
arer,  is  also  entertained  that  the  embryos  of  this  worm  may  be  taken  into 
the  aystem  in  drinking-water,  and  may  be  developed  in  the  intestine  without 
the  intermediate  stage  of  cystic  development  in  the  solid  parts.     The  tjunia 
aolium  is  attributable  to  the  ingestion  of  the  Cj/s  fire  reus  crffaf^jssp,  which  is 
common  in  the  flesh  of  swine.     It  is  the  presence  of  this  entozoon  in  large 
Aombers  which  renders  pork  **  measly."    Pork,  eaten  raw  or  partially  cooked, 
is  the  source  of  this  form  of  tapeworm.     Thorough  cooking  destroys  the  cys- 
ticerens,  and  the  development  into  the  tapeworm  do(\s  not  then  take  place. 
It  lA  a  matter  of  observation  that  butchers  and  cooks  are  often  affected  with 
'  Kuchenmeister  surmises  that  infection  occurs  from  eating  uncooked  salmon. 
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tapeworm,  and  it  is  stated  that  in  AUyssinia,  where  tlit^  ru-M-i 
uticookf^d  nirar  prevail*,  nearly  all  persons  of  dilferent  agos.  become  affmi^ 
with  tauiia.  The  pnnluction  <»f  tienia  in  children  by  the  U8e  of  ruw  ai*'M»** 
food  in  cases  of  sti-called  ehnh^ra  infantunj  has  been  already  referred  !♦>  Tt»-*^ 
lienia  niediocaneUaia  \^  derived  from  a  cY5*ncercu«  found  in  btivf.  Timii.^ 
«»«»[iura  is  the  pork-t4ipeworm,  and  taenia  mediocaiiellata  i^  the  bMi^f-Tm|M.^-nrm  - 
The  fre(]uency  of  one  or  of  the  othir  kjX  thchi?  ypecies  in  ti  gi\  ♦ 
a  sstrict  relation  to  the  amount  of  underdone  meaaly  pork  ur  b«-i 
the  inhabitants. 

The  habitat  of  u  tapeworm  is  the  small  inteFtiue.  When  it  atlaiiiA  t  gm^^ 
length  it  exteuds  into  the  large  intestine^  and  it  has  been  found  la  vs^% 
nearly  to  the  anus.  No  age  is  exempt  from  the  liability  to  its  ixtu 
but  in  the  majority  of  cases  the  ages  are  between  twenty  and  forty  \t 
It  occurs  oftener  in  females  than  in  males.  l*rofea«or  Amior  ha*  rtpi*tte*lj 
case  in  which  an  infant  live  days  old  passed  segments  of  taenia.  Twt*  muutlid 
after  the  birth  of  the  child  the  mother  wa^  treated  for  tR'nia/  The  frtHjuener 
of  its  occurrence  varies  much  in  different  countries  and  in  dift'erent  *ectioo*- 
of  the  same  country.  The  report  of  the  militjiry  surgeons  of  thit  Frtficli- 
anny  from  1840  to  1848  showed  only  7  cases  among  *i50,Ut)0  jtuldifn^ 
During  a  practice  of  forty-three  years  I  have  not  met  with  more  than  thtfti^ 
or  forty  cases. 

The  existence  of  a  tapeworm  is  not  indicated  by  well-marked  dUirnot^iiT 
symptoms.  The  syniptoms  attributed  to  it  are  vertigo,  tinnitus  auriuui,  ' 
turbance  of  vision  sometimes  amounting  to  temporary  amaurosis,  pnir* 
the  nose  and  anus,  salivation,  disordered  appetite  and  digestion,  colic  " 
algic  pains  in  the  abdomen,  and  emaciation.  These  arc  symptoln^  ttlirB 
may  be  due  to  other  morbid  conditions,  nor  are  these  j^ymptfims  unifumlr| 
if  generally,  marked  in  cases  of  tapeworm.  The  existence  of  the  wora 
often  discovered  accidentally,  and  in  persona  who  prior  tu  the  discovi'tv  ^ 
sidered  themselves  perfectly  well  In  the  cat*e  of  a  youn^  female  affcclt^ 
with  sciatic  neuralgia  I  was  led  to  prescribe  a  full  d«»se  of  turpentine,  ibI 
the  result  was  the  expulsion  nf  a  large  <juantity  of  tapewnrm,  the  existfod 
of  which  had  not  been  suspected.      After  the  existence  of  the  wonn  is  I 

disorders  of  all  kinds  ai'e  likely  to  be  referred  to  it,  and  «»flen  the  imai*i  

creates  variiius  morbid  sensations.  Convulsions,  cpib*psy,  and  ch(>re««l 
supposed  to  be  occasional  effects,  but  clinical  observation  supplies  but  litt|( 
data  for  this  supposition .  [The  profoundest  anjeuiia,  identical  symptom  at  icalll 
with  pernicious  nnicmia,  has  been  fre^juently  observed  in  patients  the  biti>l 
of  bothriocephalus  latus.  It  is  not  known  why  this  particular  parasite  shoulj 
give  rise  to  ansemia^  but  the  fact  is  iudis[Mituble.  Heyher  has  reported  a  nud 
ber  of  cases  of  anaemia  of  pernicious  type  in  which  all  the  symptoms  w*a3( 
after  the  expulsion  of  this  worm. — ILJ  The  pathological  effects  of  otb 
forms  of  tajnia  have  doubtless  been  greatly  exaggerated.  Tapeworms 
almost  invariably  found  iu  the  intestines  of  doga  destroyed  for  expenmcnd 
purposes »  apparent!)'  in  perfect  health. 

Tile  lUAUNusih  must  rest  un  the  discovery  of  detached  joints  v\ 
uf  the  worm  \i\  the  evacuations.     This  mode  of  diuguosis  is  nlway- 
Segments  are  generally  passed  at  short  intervals^  and  hence  it  is  usua 
long  before  its  existence  is  ascertained.     If  there  be  reason  to  SU8| 
existence  before  segments  have  been  seen,  a  Virisk  purgative  triay  b^ 
and  this  will  be  likely  to  be  followed  by  the  expulsion  of  a  greater 
quantity*      If  an  examination  of  the  stools  for  some  time,  and 
aftor  the  administration  of  purgativcst  fail  to  discover  any  poriiondi- 
wurm,  tlio  physician  may  be  sati^lied  of  its  non-existence.     Pcraotts 
*  iMroit  Revigw  nf  Mfilmnr^  Jan.,  1$72* 
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ill  frequently  fancy  they  have  a  tapeworm.  This  is  one  of  the  notions  likely 
to  be  seized  upon  by  hypochondriacs,  and  in  some  cases  it  becomes  a  fixed 
belief  of  which  the  mind  cannot  be  dispossessed,  becoming,  in  fact,  an  insane 
deluition.  Several  instances  of  this  kind  have  fallen  under  my  observation. 
A  few  instances  are  on  record  in  which  portions  of  the  worm  have  been 
vomited. 

With  reference  to  treatment  a  point  of  importance  is  the  natural  duration 
of  the  life  of  this  parasite.     It  is  undoubtedly  long-lived.     It  is  not  uncom- 
mon for  fragments  to  be  passed  at  short  intervals  for  many  years.     Cases 
have  been  reported  in  which  this  was  observed  for  twelve,  twenty-five,  and 
even  thirty-five  years.-    If  an  interval  of  several  months  elapse  without  any 
segments   having  been  discharged,  and   if  subsequently  they  make   their 
Appearance,  it  is  probable  that  a  second  worm  has  become  developed.    Sooner 
or  later,  the  worm  dies  a  natural  death  and  a  cure  takes  place  spontaneously. 
If  successive  remedies  have  been  used  in  such  a  case,  the  last  remedy  of 
course  gets  the  credit  of  having  effected  a  cure.     For  a  cure  to  be  effected 
with  certainty  the  head  must  be  expelled.     The  frequent  exfoliation  of  seg- 
ments is  natural,  and  if,  as  an  effect  of  a  remedy  or  from  any  cause,  a  large 
portion  or  even  all  the  body  be  expelled,  reproduction  by  growth  may  take 
place  as  long  as  the  head  remains.    It  is,  however,  a  matter  of  observation 
tbat  the  parasite  is  likely  to  die  when  the  separation  takes  place  near  the 
head.    As  positive  evidence  of  a  cure  the  head  is  to  be  sought  for ;  but  it  is 
not  found  in  the  larger  proportion  of  the  cases  in  which  a  cure  is  effected. 
Of  the  remedies  to  be  employed  for  the  destruction  of  the  tapeworm,  one  of 
the  oldest,  and  certainly  in  many  cases  an  effective  remedy,  is  the  oil  oT  tur- 
pline.  It  is  most  likely  to  be  effective  if  given  in  large  doses.    A  half  ounce 
may  be  given  in  emulsion,  with  the  addition  of  some  aromatic  tincture  to  pre- 
Teot  nausea,  this  dose  being  repeated  every  half  hour  until  two  or  three  ounces 
IttTebeen  taken,  or  sometimes  the  whole  amount  taken  at  once  is  well  borne. 
Strangury  is  an  occasional  result,  but  this  is  less  likely  to  occur  than  when 
tke  remedy  is  given  in  small  doses.    After  a  large  dose  the  patient  feels  as  if 
digbtly  inebriated.     This  remedy,  thus  given,  may  be  repeated  if  necessary 
ifter  intervals  of  several  days.     Given  in  the  quantity  just  stated,  it  gen- 
irilly  act.s  as  a  purgative.    Chabert's  empyreumatic  oil,  which  has  been  much 
iiiTogueas  a  remedy  for  t^nia,  is  probably  efficacious  chiefly  from  the  tur- 
pentine which  enters  into  its  composition,  and   is  much  more  disagreeable 
tliao  the  turpentine  alone.     It  is  stated  by  Bellingham  and  others  that  tur« 
peotine,  given  in  moderate  doses  and  repeated  for  several  successive  days,  is 
fnrjaently  successful. 

The  male  fern  (jilix  mew)  is  a  taeniafuge,  the  efficacy  of  which  rests  upon 

the  tei^timony  of  many  observers  of  large  experience.    In  my  own  experience 

it  has  proved  promptly  efficacious.     It  may  be  administered  in  powder,  from 

iilf  a  drachm  to  a  drachm  being  given  in  divided  doses  in  the  course  of  a 

few  hoars,  but  the  oil  and  ethereal  extract  are  more  eligible  preparations. 

The  oil  may  be  given  in  doses  of  a  drachm  either  in  mucilage  or  in  gelatin 

eipsules.     The  dose  of  the  extract  is  from  20  to  30  grains.     Dr.  Alexander 

F    Fleming  advises  a  drachm  of  the  oil,  with  mucilage,  to  be  given  in  an  ounce 

iad  a  half  of  sweet  milk  at  bedtime,  the  dinner  and  evening  meal  of  the  day 

iaviog  been  omitted.    This  mode  of  administration  is  advised  on  the  sup> 

position   that  milk  being  a  favorite  food  of  the  worm,  it  is  more  effectually 

Doisoned  by  imbibing  the  remedy  in  this  vehicle. 

Another  effective  taeniafuge  is  tlie  kousso  (^Broi/cra  anthhninticn)^  the  dried 
lowers  of  a  tree  in  Abyssinia,  where  tapeworm  is  exceedingly  common.  This 
remedy  is  said  to  be  relied  upon  in  that  country.  Within  the  j)ast  few  years 
it  had  been  used  with  much  success  in  Europe  and  in  this  country.     Half  an 
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ounce  of  the  powdered  flowers  mixed  with  water  may  be  given  in  a  dose,  botl 
the  liquid  and  sediment  being  taken. 

Another  remedy  is  an  emulsion  of  pumpkin-seeds  (CttcuMta  pej>o),  Tb« 
emulsion  is  prepared  by  pounding  two  ounces  of  the  seeds  in  a  mortar  will 
half  a  pint  of  water  and  straining  through  cloth.  This  quantity  will  coo 
stitute  a  dose  which  may  be  repeated  for  several  days.  This  renic<ly  ha. 
proved  successful  in  the  hands  of  a  number  of  physicians  in  this  country 
It  has  the  advantage  of  producing  no  unpleasant  effects,  being,  aside  from  it 
action  as  a  vermifuge,  innocuous. 

The  bark  of  the  pomegranate-root  {Pnnica  g^ranatum)  is  another  anthelmin 
tic  remedy  which  has  been  found  destructive  to  the  tapeworm.      A  decoctioi 
made  by  boiling  two  and  a  half  ounces  of  fresh  bark  in  a  pint  and  a  half  of 
water  until  this  quantity  is  reduced  one-half  is  the  form  in  which  this  remedy 
is  to  be  administered.     The  whole  of  the  quantity  just  named  may  be  given 
in  the  course  of  a  few  hours.     It  generally  produces  purging,  and  not  infre^ 
quently  vomiting.     [The  active  principle  of  pomegranate  has  been  i.solatet^ 
by  Tanret  and  called  by  him  pelletierin.     It  has  been  given  suecessfuliy  i^ 
numerous  cases,  and  on  account  of  its  efficacy  in  small  dose  is  preferable  ^ 
all  the  taeniafuges  above  mentioned.     The  taiinat^  of  pelletierin  is  the  pr^>v 
aration  usually  employed.     It  may  be  administered  in  doses  of  5  or  G  graj^ 
to  adults  and  in  1-grain  doses  to  children.     Like  all  other  anthelmintics,  it  j. 
most  efficacious  when  administered  after  fasting.     A  suitable  vehicle  for  the 
drug  is  simple  syrup. — H.J     Kamcela,  the  powder  and  hairs  from  the  (^tn, 
sules  of  Rottlera  tincforia,  is  a  powerful  anthelmintic  which  has  been  found 
promptly  efficacious  in  cases  of  taenia.     The  dose  is  from  1  to  2  draehau 
given  in  honey  or  thick  gruel.     It  acts  efficiently  as  a  purgative.     The  r^m. 
edy  has  been   given  with  great  success  in   combination  with  the  ethereal 
extract  of  the  male  fern.     Carbolic  acid  in  doses  of  half  a  grain  or  a  grain 
given  hourly,  if  well  tolerated,  throughout  the  day,  followed  by  a  cathartic, 
has  been  found  efficacious. 

These  are  the  most  valuable  of  the  anthelmintics  which  experience  hu 
shown  to  be  capable  of  destroying  the  tapeworm  toxically.  The  powder  of 
tin  (pulvis  sfmini)^  given  in  doses  of  a  scruple  or  more,  mixed  with  honey, 
has  in  some  cases  proved  efficacious,  probably  destroying  the  worm  hy  its 
mechanical  action.  It  is  far  less  reliable  than  the  toxical  remedies.  Active 
cathartics,  such  as  calomel  and  jalap,  scammony,  gamboge,  and  croton  oil, 
occasionally  succeed,  their  action  probably  being  mechanical.  They  will 
generally  bring  away  greater  or  less  portions  of  the  worm,  but  alone  they 
are  not  to  be  relied  upon  for  effecting  a  cure ;  that  is,  for  destroying  the 
worm.  In  conjunction  with  the  toxical  anthelmintics  they  are  generally 
useful. 

The  success  of  the  treatment  will  depend  much  upon  accessory  measurea. 
The  worm  is  nourished,  not  by  nutriment  sucked  from  the  intestinal  walb, 
but  from  the  alimentary  contents  of  the  intestine,  which  enter  the  body  of 
the  parasite  by  endosmosis.     An  important  part  of  the  treatment,  therefore, 
is  to  weaken  the  parasite*  by  starvation.     The  patient,  by  way  of  preparation 
for  the  administration  of  the  taeniafuge,  should  abstain  from  those  articles  of 
food  which  arc  digested  in  the  small  intestine  for  at  least  a  day  or  two.   Beef* 
tea  or  chicken-soup  may  be  allowed  freely.    The  treatment  should  be  begui 
with  a  mild  purgative,  and  the  administration  of  the  anthelmintic  remedj 
should  be  followed  after  a  few  hours  by  a  ])retty  active  purgative.     If  the 
treatment  prove  unsuccessful,  the  strength  of  the  patient  should  be  restored 
by  a  return  to  a  full  diet  and  tonic  remedies,  and  the  same  plan  again 
repeated,  employing  the  same  remedy  or  selecting  another.     The  treatmeiil 
is  to  be  repeated,  allowing  sufficient  intervals  for  recruiting  the  sticDgth. 
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until  a  cure  is  effected.  It  is  to  be  borne  in  mind  that  if  the  greater  part  of 
the  worm  be  expelled,  although  the  head  may  not  be  found,  the  death  of  the 
worm  is  likely  to  follow,  and  the  treatment  therefore  need  not  be  repeat^^d 
until  the  discharge  of  fragments  is  again  observed. 

The  prophylaxis  involves  care  never  to  eat  meat  not  thoroughly  cooked. 
In  meat  much  underdone  the  cysticerci  which  nmy  be  contained  in  it  are 
perhaps  not  destroyed.  Purity  of  the  water  used  as  a  drink  may  be  an 
important  measure  of  prevention.  The  use  of  filtered  water  is  to  be  recom- 
mended. The  meat  contained  in  the  Bologna  sausages  is  liable  to  contain 
Uving  cysticerci.  In  view  of  the  danger  of  acquiring  a  tapeworm  it  is 
doubtful  if  it  be  ever  judicious  to  advise  raw  beef  or  pork  as  an  article  of 
diet. 

Trichina  spiralis. 

From  the  discovery  of  the  Trichina  spiralis  by  Paget,  and  its  description 
by  Owen  in  1835,  to  a  recent  date,  this  parasite  had  been  observed  occa- 
aonally  in  the  muscles  of  subjects  in  the  dissecting-room,  but  in  a  patho- 
logical view  it  was  not  considered  to  have  any  importance.  Facts,  however, 
iccumnlated  within  the  past  few  years  have  shown  that  the  introduction  and 
multiplication  of  trichinae  within  the  body  of  man  may  give  rise  to  morbid 
effects  of  great  gravity  which  often  prove  fatal.  Much  information  has  been 
obtained  respecting  the  natural  history  of  the  j»arasite,  the  circumstances 
under  which  the  human  body  becomes  infested  by  it,  and  the  morbid  phe- 
Bomena  which  characterize  the  disease.  This  information  has  added  to  the 
losological  catalogue  a  new  and  highly  important  affection  known  as  the 
trMuil  or  trichinafoiis  disease,  trichinosis  or  frichiniaxis. 

The  trichina  spiralis  belongs  in  the  class  Nematodn.  As  found  in  the 
■usclesit  is  coiled  up  in  a  cyst  containing  a  granular  substance  at  first,  and 
afterward  calcareous  matter.  When  expelled  from  the  cyst  the  parasites 
ire  seen  to  be  round  worms  -^  of  an  inch  long  and  ^^^  of  an  inch  in  thick- 
ness. So  long  as  they  remain  in  the  muscular  tissue  the  worms  are  quiescent ; 
wiien,  however,  they  are  taken  into  the  stomach  and  set  free  by  the  action 
of  the  gastric  liquids  upon  the  muscular  tissue  and  the  cyst,  they  pass  from 
the  stomach  into  the  intestinal  canal,  and  immediately  begin  to  grow  rapidly, 
attaining  to  three  or  four  times  their  former  size  ;  they  acquire  fully-developed 
generative  organs,  copulate,  and,  at  the  end  of  a  week  the  female  parasites 
contain  living  young  in  great  abundance.  According  to  Virchow,  each  tri- 
china gives  birth  to  two  hundred  young ;  Gerlach  says  four  hundred,  and 
Leockart,  one  thousand.  The  young  trichinae  shortly  after  birth  penetrate 
tlie  mucous  membrane,  and  find  their  way  rapidly  to  the  different  muscles 
throughout  the  body.  They  appear  to  select  the  voluntary  muscles  for  their 
permanent  dwelling-place.  It  is  stated  that  they  have  not  been  found  in  the 
AQscalar  walls  of  the  heart.  In  other  than  muscular  organs  they  are  rarely 
fband. 

Trichinae  are  found  especially  in  the  muscles  of  swine,  but  they  have  been 
foood  also  in  the  muscles  of  various  other  animals — namely,  eels,  cats,  rats 
uA  mice,  dogs,  badgers,  hedgehogs,  and  moles.     They  find  their  way  into 
the  bodies  of  swine  from  the.se  animals  feeding  upon  the  flesh  and  excrement 
of  other  animals  infested  with  the  parasites,  especially  rats  and  mice.    Tlonce, 
to  prevent  trichiniasis  in  swine  and  in  other  animals  which  serve  as  food  for 
nan,  it  is  highly  important  to  cut  off  all  the  sources  of  the  disease  in  the  diet 
of  these  animals.     They  find  their  way  into  the  alimentary  canal  of  man 
ebiefly  from  the  eating  of  trichinous  pork  not  subjcctcMl  to  processes  of  cook- 
ing sufficient  to  destroy  the  parasites.     They  are  not  destroyed  by  salting  or 
smoking,  and  they  may  retain  their  vitality  in  roasted  or  broiled  meat  much 
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underdone.     To  effectually  secure  their  deatnictiDii  everj  portion  of  n 
wbich  is  ftaten  should  have  been  subjected  to  thorough  cooking.     TIji    ^ 
toin  which  prevails  auioiig  the  Germans  of  eatintr  sausages  and  sii    '    ' 
uncooked  involves  a  liability  tu  the  disease.    It  has  heen  traced  t«  "^ 

chopH  which  were  underdone  in  the  centre,  although  gufliciently  c  * 

outride.     Meat  abouDding  in  trichina;  may  present  no  evidence  ot  _  • 

regards  the  gross  appearance^  especially  if  a  calcareous  depoj?it  Liiv^  u^^^\ 
taken  place  in  the  cysts  which  contain  theui ;  hence,  trichinouji.  meat  ma\  b^^ 
gold  ariil  bought  without  any  suspicion  of  its  being  uiiwbole^ouH'.  Tbi'^nJ  ^ 
reliable  evideuce  of  the  presence  of  trichinar  in  the  meal  pr^jcured  furlvN^*^/^ 
U  afforded  by  microscopical  examination.  The  trouble,  however,  of  t>uchi  »^ 
examination  precludeB  its  being  generally  reported  to  h»  a  meanti  uf  protifcr^ 
lion.  Moreover,  a  microscopical  examination  of  a  ft«w  specimens  it)  miid^^ 
quate  to  de.temiine  that  trichina?  are  not  present.  They  may  not  h^*''-^ 
in  the  few  specimens  examined,  although  present  in  other  ponionB,  ' 
this  lest  is  reliable  only  in  a  positive  not  in  a  negative  point  uf  \n* 

After  becoming  encysted  in  the  muscles  the  trichinie  retain  their  litjilirv 
for  an  indefinite  time.      In  one  ease  trichina*  were  found  encysted  ami  ^H 
in  portions  of  muscle  attached  to  a  caticerous  ttimor  removed  from  a  |  iih  i    - 
The  previous  history  of  this  ease  showed  conclusively  that  the  patiral  *i^ 
affect^:*d  with  trichiuiaais  twenty-four  years  before  the  operation,*     The  te*^ 
of  animals,  therefore,  which   have  been  affected   with  trichiniasis  will  wc*^ 
ftiU^rward  be  likely  to  contain  living  triehinfc.     M(>reover,  the  He&h  ("f  a  *mch^ 
trichiiious  animal  may  produce  trichiniasis  in  a  very  large  number  of  | 
so  that  the  disease  in  its  prevalence  may  present  the  character  of  an  epM 
Muscular  trichinte,  however,  may  after  a  time  become  completely  calcified,  icm 
which  easi!  they  are  innocuous. 

Tho  clinical  history  of  the  disease  caused  by  trichinae  ig  highly  impcrtio^' 
with  reference  to  an  early  diagnosis*     The  primary  symptoms  relate  tn  tl»^ 
alimentary  canal,  and  are  due  chiefly  to  the  perforatitm  of  the  mucowf  nn'ua  — 
brane  bv  the  newly -prod  uctnl  worms.     Abdominal  ]>ai«i».  vomiting,  arKJ»li»f — 
yhma   characterize   the    first    stage   of  the   disease.     These   sytuptums  occa'^ 
within  ten  days  after  the  ingestion  of  trichirjous  meat ;  that  is,  as  mhvh  i  ^^ 
the  young  worms  have  been  produced  and  bee<»me  developed  so  as  to  U'gt»'"^^ 
to  migrate  toward  the  muscles.     It  is   not  difficult  to   understand  that  tii^ 
aggregated  punctures  of   the  mucous  membrane  by   these   pnrasitr^  ^Wl* 
occasion   notable  disturbance  when  it   is  considered   that  the  tru  ' 

have  been  found  to  bo  contained  in  a  half  pound  of  meat   may  i  '^2 

to  give  birth   in  a  few  days  to  a  brood   numbering  Ij<MHM».00<K      It  i^  hiaied^ 
that  peritonitis  may  be  produced  by  the  passage  of  worms  into  the  pcrituni-il 
cavity. 

The  secondary  symptoms  relate  to  the  muscles.  Pain*  resembling  tBow 
of  myalgia  are  occasioned  by  the  on  trance  of  the  tricbin«*  into  the  mujsrli-s. 
Certain  of  the  muscles  liecome  contracted  in  some  cases,  and  their  extcnsioa 
occasions  great  suffering.  Constitutional  disturbance  more  or  b*s»  markod 
accompanies  both  tlic  primary  and  the  secondary  ''"'  rul 

symptoms  are  not  unlike  tho^t*  of  typhoid  fever*  for  v  ly 

Uy  be  mistaken.  The  temperature  iu  the  axilla  varies  bcLwcto  lUl  uud  lotV^ 
(Edema  of  the  face  or  lower  extremities  uften  occurs,  atid  sometim«.'S  then; 
is;  anasarca.  Sweating  is  generally  prominent  as  a  syojptom.  l>eath  take^ 
place  in  a  certain  proportion  of  eases  after  a  protracted  period  *»f  suffer- 
ing and  exhaustion,  being  often  pivceded  by  coma.  It  is  stat(*d  that  life  iii 
Bome  cases  is  destroyed  by  the  im|)airment  of  the  respiratory  musclrs  from 
the  presence  of  the  parasttea.     Aphonia  is  a  symptom  wbidi  vxblfi  in  somv 
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^^g  attributable  to  the  presence  of  trichinse  in  the  muscles  of  phonation. 
»a/f»  ^?S8  may  be  caused  by  trichinae  in  the  stapedius  muscle.  The  danger, 
\er^^  j)tfn6M«,  is  proportionate  to  the  abundance  of  trichinse  generated 
.|ij  J3.  the  alimentary  canal.  If  the  number  be  not  suflficient  to  cause  death 
in  -C-^e  amount  of  local  and  constitutional  disturbance  which  they  occasion, 
^^^:f5»y  takes  place  very  slowly,  the  illness  lasting  for  several  weeks  or  even 
j^^  j-B.  Si.    The  trichina)  become  encysted  in  the  muscles,  thereafter  remaining 

pia3fc.x-rh(Ba  and  abdominal  pains,  followed  by  muscular  pains,  together  with 
^^^  «3r  less  constitutional  disturbance,  should  excite  suspicion  of  this  dis- 
^^g.  Imjuiries  respecting  food  should  be  instituted,  and  if  any  portion  of 

u^  ^uispect^d   meat  remain,  it  should  be  examined  microscopically.     The 
\;4<'i^o8is  may  be  made  still  more  complet<5  by  harpooning  some  one  or  more 
j,^  ikme  painful  muscles  and  obtaining  portions  sufficient  for  examination  with 
^\^ett*^<^'^^s<^*^P*^-     Davaine  suggests  that  the  presence  of  trichinae  in  the  stools 
^av    Tt)e  ascertained,  and  the  diagnosis  in  this  way  rendered  positive.     If 
eWnieal  observation  should  establish  the  availability  of  the  latter  method  of 
unving  at  a  diagnosis,  it  would  have  this  advantage — namely,  the  existence 
oC  the  disease  may  be  positively  ascertained  before  the  trichinae  migrate 
from  the  alimentary  canal.     The  practical  importance  of  making  the  diag- 
nosis thus  early  is  sufficiently  obvious. 

It  is  evident  that  Ihe  treatment  of  this  disease  to  be  effective  must  be 
employed  while  the  worms  are  in  the  alimentary  canal.  Ilence,  the  import- 
ance of  an  early  diagnosis.  It  remains  to  be  ascertained  whether  treatment 
can  be  effectively  employed  in  this  stage,  and  to  determine  the  measures  most 
likely  to  prove  effective.  The  object  is  either  the  destruction  of  the  worms 
or  their  expulsion  from  the  intestines.  Cathartics  are  indicated  for  the  latter 
object,  bat  clinical  experience  has  yet  to  show  what  toxical  anthelmintics 
ire  best  suited  to  destroy  this  parasite.  Benzine  has  been  found  by  Mosler 
to  destroy  the  trichinae  in  the  intestinal  canal,  when  given  in  doses  which  are 
well  borne  by  the  patient.  Hosier's  method  of  treatment  with  this  remedy  is 
to  have  a  mixture  consisting  of  two  drachms  of  benzine,  an  ounce  of  licorice- 
juice  and  mucilage  of  gum-arabic,  and  four  ounces  of  peppermint- water. 
Of  this  mixture  a  tablespoonful  is  to  be  given  every  one  or  two  hours.  This 
remedy,  however,  has  not  proved  efficacious ;  but  it  is  to  be  considered  that 
the  diagnosis  is  rarely  made  prior  to  the  emigration  of  the  parasites  from  the 
ilimentary  canal.  The  carbolic  acid  is  a  remedy  which  should  be  tried  with 
I  view  to  the  destruction  of  the  worms  in  the  intestinal  canal.  After  the 
trichinae  have  left  the  intestines  the  opportunity  for  destroying  or  expelling 
them  has  passed.  Recovery  now  depends  on  the  ability  of  the  system  to 
endure  them  until  they  become  encysted.  Measures  to  palliate  pain,  to 
restore  disordered  functions,  and  to  support  the  powers  of  life  are  indicated, 
lod  the  success  of  the  treatment  will  depend  on  the  judicious  employment 
of  measures  for  these  ends. 

The  prevention  of  this  disease  is  the  great  practical  benefit  to  be  derived 

^m  it«  discovery.     The  mode  of  prevention  is  sufficiently  simple — namely, 

ih^taioing  from  meat,  especially  the  flesh  of  swine,  not  thoroughly  cooked. 

He  process  of  smoking,  pickling,  or  salting  cannot  be  relied  upon  for  the 

destruction  of  this  worm.     Uncooked  sausages  cannot  be  oaten  without  dan- 

per.    Heller  states  that  the  parasite  is  destroyed  by  a  temperature  of  155*^  F. 

Anchylostoma  duodenale. 

This  worm  was  discovered  by  Dubini  in  Milan  in  1838.     Its  relation  to  a 
?Tere  form  of  anaemia  which  prevails  in  Egypt  was  first  made  known  by 
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Griesingcr  in  1851.     The  disease  to  whlcb  ihiB  para«it«  beuin  c*  ^,iu 
relation  has  received  varioui?  names,  of  which  the  following  are  the  xhk*')^  ;. 
portaiit:  Kgypliaii  chlorof*is,  anchjlos^toiua  di?tt?4»*e»  unchylu^ton       '     -    ji-vi 
chloroHis^  the  anannia  of  the  workers  in  tunneU,  etc.     The  ani  ■  diK 

euiJe  is  common  in  Egypt,  in  Brazil,  and  in  §^ume  other  trupieal  h 

htis  also  been  observed  in  Italy^  and  wa^  not  uncommon  amttn^  .nn'i 

engaged  in  huildirig  the  8t.  Gothard  tutiiieL  It  has  reLM*mly  l^^cn  ^.iUmtv.  i 
among  wurknit^n  in  coaKmines  and  in  brickyards  in  Belgium,  alnj  in  the  uj ^L 
borhcjod  itf  Colngne,  and  itoeasionally  in  uther  part*  of  (iermany.  It  ha*  Wn 
thought  that  thu  parasitt^s  are  brought  to  these  places  by  Italian  warkoKii, 
Thirt  parujiite  ha.**  been  found  also  in  certain  cases  of  geophagia.  No  caw*  >*( 
the  disease  have  been  described  as  occurring  in  this  country. 

The  uuchylostoma  dundenaie  belongs  to  the  family  8troncyHda*  of  the  ofkr 
of  nematx*id  worms.  It  h  also  called  strongylusor  docbmius  duodeuali^.  It 
is  found  in  the  upper  part  of  the  small  intestine  in  man.  The  body  of  th* 
worm  is  round  and  thread-like.  The  length  of  the  female  is  from  r»  to  18  mm 
thai  of  the  male  from  G  to  lU  mm.  There  is  an  average  of  about  three  tvmiku-' 
to  one  male  present.  The  conical  pc»inted  head  i^  Im  :V  V  '  I  j>ri- 
gentf^  a  mouth  surrounded  by  a  horny  capsule,  and  p'  fral 

side  four  hook-like  teeth  and  on  the  dorsal  side  two  veriic;ii  ictili, 
of  anchylostoina  are  oval  in  shape,  from  44  to  67  ju  long  and  from  _ 
broad.     They  undergo  the  first  segmentation  within  the  intei^tine.       ' 
of  the  body,  in  nmddy  water  and  under  artificial  cultivation  at  a  ten  i 
of  from  25*^  to  30°  ('.,  embryos  develop  and  escape  from  the  • 
become  encysted  as  larvae  in  a  clear  chitinous  layer.    These  hir, 
when  taken  into  the  human  intestine  develop  into  the  mature  womw.    iV 
anchylostoma  wormt*  do  not  multiply  within  the  intestine,  so  that  the  tomuWr 
there  present  corresponds  to  the  number  of  embryos  wliich  have  ticcn  svit* 
lowed. 

Tlie  anchylostoma  duodenalc  bit^es  with  its  claw-like  hooks  or  tcctb  iIm* 
inteiitiiial   mucous   mcmbnine,    and  may  penetrate   to   the  submur  * 

Here  it  sucks  the  blood  from  the  inti-.stinal  vessels.     The  female  '^^ 
those  found  most  gorged  with  blood.     r?omctinies  the  living  worm  u  i 
rolled  up  in  the  substance  of  the  mucouf*  or  the  s^ubmucous  coat  in  »  I 
cavity  tilled  with  blood.     The  parasite  leaves  behind  an  eccb 
feize  of  a  pea  with  a  white  s|)ot  in  the  centre,  presenting  a  litll 
which  blood  can  ooze. 

The  auehyhistoma  dufvdenale  proves  dangerous  both  by  caurinir  ^licN'^ii''^^ 
disturbances  antl  by  withdrawing  blood  from   the  body.      Tlo 
torn  of  the  anchylostoma  disease  In  antemia,  which  may  becoui      .    ^ 
as  pernicious  aiu^mia,  and  in  fact  has  often   been  mistaken  tW  per 
anaemia.     When  a  large  number  of  anchyh»si-oma  eiiibryon  are  intrudn 
onoe  or  rapidly  into  the  int«?stine,  the  anaemia  deveh»ps  acutely  ;  and  wl>^ 
they  are  introduced  ujore  slowly  the  antvmia  is  chronic  in  its  develop     ~ 
Other  symptoms  are  colicky  pains  in  the  abdomen,  nausea,  vomiliJijti 
siipution  alternating  with  diarrlnca.  and  abnonualittes  of  the  appetite. 
stools  may  or  tnay   not  contain  blo<»d. 

The  MAUN'osiH  is  based  upon  finding  the  eggs  or  the  mtitur-  ill 

feces.  Tliese  are  present  aOer  the  administration  of  a  brisk  « 
number  of  eggs  found  gives  u  clue  as  to  the  nuralM*r  of  worm> 
degree  of  amemia  is  not  always  proportionate  to  the  number  of  . 

The  DFRATiciN  of  the  anchylostoma  disease  varies  bciwecn  n  few  moUt] 
and  several  3* ears. 

The  PROONOsrs  depends  upon  the  degree  of  the  anitnnia  and  the  ob»u 
of  the  diarrh<jea  and  other  digestive  disturbances.     A  fitkl  t,  rniiri  *! 
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nncommon  when  the  disease  is  left  to  pursue  its  own  course.  Nevertheless, 
the  disease  may  cease  spontaneously  by  the  passage  or  death  of  the  parasites. 
The  anchylost<»ma  eggs  are  sometimes  found  in  the  feces  of  those  who  pre- 
sent no  symptoms  of  disease. 

The  TREATMENT  consists  in  the  administration  of  anthelmintics  and  of  iron. 
An  anthelmintic  of  great  repute  in  Brazil  against  this  parasite  is  doliarina,  a 
preparation  made  from  the  juice  of  the  tree  Ficus  doUaria^  and  mixed  with 
tromatics  and  some  form  of  iron.  About  a  drachm  of  this  is  given  three  times 
daily.  The  ethereal  extract  of  male  fern  in  large  doses  has  also  been  found 
useful  in  expelling  the  parasites.  Thymol  in  form  of  powder  has  likewise 
been  recommended. 

Animals  not  entozoic,  such  as  snakes,  slugs,  and  lizards,  are  not  infre- 

}|uently  exhibited  to  physicians  as  having  passed  from  the  alimentary  canal, 
t  ia  a  popular  notion  that  they  may  live  and  grow  indefinitely  within  the 
stomach  and  intestine  and  give  rise  to  a  variety  of  morbid  symptoms.     In 
the  great  majority  of  cases  the  statements  with  respect  to  the  passage  of  these 
animals  are  simply  falsehoods,  proceeding  generally  from  a  morbid  exaggera- 
tioD  of  that  craving  to  become  objects  of  curiosity  and  interest  which  enters 
largely  into  the  mental  constitution  of  many  persons.     In  some  cases,  how- 
ever, the  statements  are  honestly  made,  persons  being  deceived.    Prof.  Dalton 
performed  a  series  of  experiments  to  ascertain  the  duration  of  life  of  the  com- 
mon garden  slug  (^Lhmix  oijreAtis)  and    the  water-lizard  (^Triton  millepnnc' 
tatti)  after  having  been  introduced  within  the  stomach  of  a  dog.    The  former 
were  fonnd  completely  dead  at  the  end  of  nine  and  a  half  minutes,  and  no 
traces  of  them  were  discoverable  when  the  dog  was  killed  an  hour  afler  their 
iDtrodaction.     The  lizards  were  found  perfectly  dead  and  about  to  undergo 
the  digestive  process  at  the  end  of  fifteen  minutes.^     It  is  safe  to  set  down 
Bjortof  the  cases  referred  to  as  cases  of  either  self-deception  or  imposition. 
Maggots,  however,  have  been  known  to  be  discharged  from  the  nasal  cavity, 
the  month,  and  the  rectum.     They  may  be  developed  in  the  nasal  cavity  from 
on  inhaled. 


CHAPTEK    X. 

DISEASES   OF   THE   PERITONEUM. 

iote DiJBfhse  Peritonitis:  Anatomical  Characters;  Clinical  History;  Pathological  Cha- 
laeter;  Cauaatioa  ;  Diagnosis;  Prognosis;  Treatment. — Circumscribed  Peritonitis. — 
Chronic  Peritonitis. — Hydro-peritoneum. 

fT]HE  peritoneal   cavity,  like   other   serous   cavities,   has   been   generally 

1  regarded  as  a  large  lymph-sac  lined  with  a  single  layer  of  flat,  polygonal 

tdk  called  endothelium.     (For  a  different  conception  of  the  nature  of  this 

fiiritj  the  reader  is  referred  to  p.  23.)     It  communicates  by  means  of  minute 

OpemngB,  called  stomata,  between  the  endothelial  cells  with  the  lymph-spaces 

m  the  subserous  connective  tissue.     Liquids  and  small  particles  are  readily 

absorbed  from  the  peritoneal  sac  by  the  adjoining  lymphatic  canals.     By  this 

^  American  Journal  of  Medical  Sciences,  April,  1865. 
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free  communication  with  the  lymphatic  system  the  peritoneum  readily  receires 
infectious  and  otherwise  deleterious  substances  which  may  be  present  in 
adjoining  organs.  This  disposition  favors  the  propagation  of  inflammatioti 
from  these  organs  to  the  peritoneum.  Peritonitis  may  be  acute  or  chronic 
diffuse  or  circumscribed.  It  will  be  convenient  to  consider  separately  acute 
diffuse  or  general  peritonitis,  circumscribed  or  partial  peritonitis,  and  chronic 
peritonitis.  Some  writers  divide  the  disease  into  several  varieties  according  to 
its  different  causes  or  to  the  circumstances  under  which  it  is  developed.  It 
will  suffice  to  notice  these  diversities  under  the  head  of  Causation.  Puerperal 
peritonitis  is  an  important  variety  presenting  certain  peculiarities,  but  it  doe* 
not  fall  within  the  scope  of  this  work  to  consider  this  form  fully  or  sep^. 
rately.  It  is  treated  of  at  length  in  works  on  obstetrics  and  on  the  diseases 
of  women. 

Acute  DifClise  Peritonitis. 

Anatomical  Characters. — The  pathological  changes  are  essentially  tlie 
game  as  in  inflammation  of  other  serous  membranes.  The  intestine,  as  a  rule, 
is  distended  with  gas.  The  inflammation  usually  begins  at  one  spot,  and 
extends  with  more  or  less  rapidity  over  the  entire  membrane.  The  inflamini. 
tory  changes  are  usually  most  marked  at  the  starting-point,  and  are  elsewhenB 
more  intense  in  certain  places  than  in  others.  At  first  there  is  redness  doe  to 
congestion  and  ecchymoses.  The  serous  surface  loses  its  normal  lustre,  and 
soon  it  is  coated  with  a  thin,  grayish  layer  of  fibrillated  fibrin,  which  at  first 
contains  few  cells,  but  afterward  becomes  richly  infiltrated  with  pus-cells,  and 
then  assumes  a  greenish-yellow  color.  The  exuded  fibrin  causes  the  coils  of 
intestine  to  become  agglutinated  to  each  other,  to  neighboring  viscera,  and  to 
the  abdominal  walls.  Together  with  the  exudation  of  fibrin  there  is  an  dk- 
sion  into  the  peritoneal  cavity  of  more  or  less  serum  containing  flocculi  of 
fibrin  and  some  pus-cells.  The  subserous  tisssue  is  swollen  and  o^ematoiiB, 
and  contains  pus-cells,  usually  in  swarms  about  the  veins.  The  other  cotti 
of  the  intestine  may  be  somewhat  altered.  The  muscularis  is  usually  (£d^ 
matous,  and,  especially  in  cases  of  puerperal  peritonitis,  there  may  be  inflim- 
mation  of  the  mucous  membrane.  While  the  chief  source  of  pus-cells  is  from 
the  blood,  there  is  sufficient  evidence  that  the  endothelial  cells  lining  the 
peritoneum  likewise  take  an  active  part  in  the  inflammatory  process.  They 
become  swollen,  granular,  multinucleated,  and  by  their  proliferation  produce 
young  cells. 

Different  cases  of  peritonitis  vary  greatly  as  to  the  quantity  and  character 
of  the  inflammatory  products.     These  products  are  fibrin,  serum,  and  pw- 
cells,  mixed  with  a  certain  number  of  red  blood-corpuscles.     According  to 
differences  in   causation  and  in    individuals,  sometimes  one  and  soinetimei 
another  of  these  products  preponderates.     In  some  cases  the  exudation  il 
chiefly  fibrinous,  in  others  chiefly  serous,  and  in  others  purulent.    Again. the 
exudation  may  be  described  as  sero-fibrinous,  sero-purulent,  fibrino-purulent, 
etc.    Peritonitis  with  fibrinous  exudation  and  with  but  little  fluid  is  sometimei 
called  dry  or  adhesive.     In  some  cases  the  peritoneal  cavity  is  distended  bj 
a  large  quantity  of  serum.     Such  cases  are  generally  secondary  to  ascites.  1b 
the  majority  of  cases  the  exudation  may  be  described  as  sero-fibrinous;  tbit 
is,  the  peritoneal  surfaces  are  coated  with  fibrin,  and  the  cavity  containi  • 
moderate  amount  of  serum  rendered  somewhat  turbid  by  admixture  wii^ 
fibrin  and  pus-cells.     Purulent  effusions  are  also  frequently  met  with.    All 
grades  of  transition  occur  between  the  moderately  turbid  serum  justdescnW 
and  thick  creamy  pus.     Peritonitis  due  to  perforation,  to  traumatism,  andU 
puerperal  fever  and  other  infectious  processes  is  generally  purulent.     In  Bep> 
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tie  peritonitis  the  exudation  may  be  foul-smelling  and  ichorous.  In  very 
fire  cases  it  has  a  colloid  consistence.  Not  infrequently  it  has  a  reddish  or 
liroiniish  tint  from  admixture  with  blood,  but  a  truly  hemorrhagic  exudation 
belongs  to  certain  forms  of  chronic  rather  than  to  acute  peritonitis.  It  is  not 
nre  to  find  collections  of  serum  or  of  pus  encysted  in  different  parts  of  the 
peritoneal  cavity  by  means  of  fibrinous  or  of  old  organized  adhesions.  In 
connection  with  these  collections  of  pus  there  have  been  observed  suppuration 
lod  ulceration  of  portions  of  intestine  with  which  the  pus  is  in  contact,  and 
eren  perforation  from  without  inward  (ulcerative  peritonitis). 

If  peritonitis  terminate  in  recovery  the  serum  is  absorbed,  and  the  fibrin, 
bTing  undergone  molecular  disintegration,  is  likewise  absorbed.  Large  col- 
lections of  pus  cannot  be  absorbed,  but  the  pus  may  lose  its  watery  constit^ 
gentfi.  become  inspissated,  and  be  converted  into  a  kind  of  cheesy  mass  in 
which  lime-salts  may  be  deposited.  New  connective  tissue  in  the  fqjrm  of 
idhesions  and  of  thickening  of  the  serous  membrane  is  a  result  of  peritonitis. 
The  method  of  formation  of  this  new  tissue  resembles  that  already  described 
for  inflammation  of  the  pleura  (p.  25).  There  may  be  adhesions  of  the  coils 
of  intestine  to  each  other,  to  the  solid  viscera,  and  of  the  opposing  parietal 
UHJ  Tisceral  layers  of  the  membrane.  These  adhesions  may  be  innocuous,  but 
(hey  may  also  be  the  cause  of  serious  and  even  fatal  consequences.  In  the 
ipices  or  loops  formed  by  bridles  of  newly-formed  tissue  portions  of  intestine 
are  liable  to  become  strangulated.  The  contraction  of  the  new  fibrous  tissue 
■ay  lead  to  constriction  of  the  intestine.  Coils  of  intestine  may  be  so  bound 
together  by  adhesions  that  their  peristole  is  greatly  impaired.  In  cases  in 
which  the  cause  of  the  peritonitis  is  not  evident  it  is  always  necessary  to 
learch  carefully  for  some  lesion  to  which  the  inflammation  can  be  referred. 
The  presumption  is  in  any  given  case  against  a  primary  peritonitis.  A 
eaosative  lesion  will  be  found  in  most  cases  in  some  organ  or  part  within 
the  abdominal  cavity,  such  as  perforation  of  a  hollow  viscus,  hernia,  typh- 
fitit,  perityphlitis,  and  inflammation  of  other  parts  adjoining  the  peritoneum, 
especially  the  female  generative  organs. 

CuxiCAL  History. — Acute  peritonitis  is  sometimes  developed  gradually. 
AhdoDiinal  pain  and  soreness,  progressively  increasing,  may  be  felt  one,  two, 
or  three  days  before  the  local  and  general  symptoms  are  sufficient  to  show 
the  existence  of  the  disease ;  but  in  most  cases  the  attack  is  abrupt  and  the 
disease  is  quickly  declared.  The  disease  is  often  in  these  cases  ushered  in 
by  a  chill.  Pain  is  usually  a  marked  symptom.  Beginning  at  a  particu- 
lar point,  it  extends  over  the  whole  abdomen.  It  is  burning  or  lancinating 
b  character.  It  is  increased  at  times  so  as  to  constitute  marked  exacerba- 
tions, and  not  infrequently  in  these  exacerbations  the  character  of  the  pain 
iithat  of  spasm  or  colic.    Acute  pain  is  produced  by  a  deep  inspiration.    The 

Eons  are  usually  shortened,  and  by  way  of  compensation  increased 
ency.  The  movements  of  the  diaphragm  are  restrained,  and  those  of 
proportionately  increased ;  the  breathing,  in  other  words,  is  costal. 
Aets  of  coughing  and  sneezing  occasion  intense  pain.  Movements  of  the 
Wy  are  painful.  The  degree  of  suffering  from  pain  varies  in  different  cases. 
It  is  generally  great,  often  extreme,  occasionally  moderate  or  slight ;  and  this 
sjmptom  may  be  wanting.  Tenderness  on  pressure  over  the  abdomen  is 
ttoally  marked.  This  symptom  is  very  rarely  wanting.  The  tenderness  is 
•ften  each  that  the  slightest  pressure  is  painful,  but  the  degree  of  tenderness 
wiea  considerably  in  different  cases.  The  pain  and  tenderness  are  frequently 
■oit  marked  in  a  particular  circumscribed  portion  of  the  abdomen.  These 
sjBptoms  continue  during  the  course  of  the  disease.  Owing  to  these  symp- 
toms the  patient  often  lies  upon  the  back,  with  the  knees  and  thighs  raised, 
38 
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in  order  to  lessen  the  tension  of  the  ahdominal  muscles  and  to  relieve  \l^ 
abdomen  of  the  weight  of  the  bedclothes.  This  decubitus,  however,  is  by  Ho 
means  constant.  The  patient  may  lie  on  the  side  with  the  knees  and  thiglg 
flexed,  or  even  on  the  back  with  the  lower  limbs  extended.  More  or  Jeai 
tympanites  is  generally  present,  due  to  paralysis  of  the  muscular  coat  of  tiie 
intestine.  The  abdomen  is  often  greatly  distended  and  tense ;  and  this  go^ 
dition  persists  during  the  course  of  the  disease.  The  abdominal  digtensioi 
offers  a  mechanical  obstacle  to  the  descent  of  the  diaphragm,  and  tbu 
increases  the  dyspnoea,  which  if  great  is  accompanied  by  cyanosis.  The  dig. 
tension  may  be  sufficient  to  displace  the  heart  and  to  push  the  liver  upward. 
If  the  tympanites  be  not  great,  the  abdominal  muscles,  especially  the  reetu 
muscle  on  either  side,  are  usually  notably  rigid  and  resisting.  The  bowels,  u 
a  rule,  are  constipated,  but  the  exceptions  to  this  rule  are  not  very  infreqaett 
Constipation  sometimes  exists  at  first,  diarrhoea  subsequently  occurring,  tnd 
occasionally  diarrhoea  exists  at  the  outset.  The  latter  symptom  is  most  fn- 
quent  in  cases  of  puerperal  peritonitis,  in  consequence  of  the  coexistence  of 
inflammation  of  the  intestinal  mucous  membrane.  Vomiting  is  a  freqoeit, 
and  in  some  cases  a  prominent  symptom.  The  vomited  matter  consistB  of 
mucus  and  the  contents  of  the  stomach,  and  afterward  of  bile,  which  oflet 
has  a  notably  green  color,  This  grass-green  or  spinach  color  is,  however,  doI 
characteristic  of  peritonitis.  The  acts  of  vomiting  occasion  great  pain.  Ii 
the  latter  part  of  the  course  of  the  disease  the  contents  of  the  stomach  an 
ejected  by  regurgitation  rather  than  by  vomiting.  Thirst  is  usually  m^t 
Obstinate  and  painful  singultus  is  a  not  infrequent  symptom. 

The  temperature  of  the  body  is  more  or  less  raised,  but  there  is  much  vtri. 
ation  in  different  cases  as  regards  the  degree  of  pyrexia.  In  some  cases  there 
is  but  a  moderate  increase  of  temperature  ;  and  in  other  cases  there  is  hjper- 
pyrexia.  There  may  be  considerable  variation  in  the  same  case  during  the 
course  of  the  disease.  The  temperature  sometimes  falls  to  nearly  the  nonul 
shortly  before  death.  The  pulse  is  more  or  less  accelerated.  It  often  becomei 
quite  frequent,  numbering  120  or  130  per  minute;  but  in  some  cases  the  accel- 
eration is  moderate.  It  is  generally  small,  and  sometimes  hard  or  wiry.  The 
sense  of  prostration  is  considerable  or  great.  Perspiration  is  liable  to  occnr. 
The  countenance  denotes  the  gravity  of  the  disease,  and  the  expression  is 
haggard,  pinched,  and  anxious.  In  some  cases  the  upper  lip  is  elevated 
and  drawn  tightly  over  the  teeth.  This  appearance  is  characteristic,  and 
when  present  it  points  to  the  disease,  but  it  is  by  no  means  unifonnly 
present. 

Difficulty  in  micturition  is  a  frequent  symptom,  due  in  part  to  paraljsit 
of  the  muscular  tunic  of  the  bladder  in  consequence  of  inflammation  of  its 
investing  membrane,  and  partly  to  loss  of  power  over  the  abdominal  musdei 
in  consequence  of  the  abdominal  distension.  Moreover,  the  pain  occasioned 
by  the  effort  to  micturate  leads  the  patient  to  postpone  it  as  long  as  possible. 
Retention  of  urine,  requiring  the  use  of  the  catheter,  is  not  uncommon.  The 
urine  is  high-colored,  and  throws  down  a  lateritious  deposit  of  urates.  Pik 
in  the  penis  is  a  symptom  in  certaiji  cases  of  peritonitis.  This  pain  is  some* 
times  extremely  intense.  In  some  cases  there  is  priapism  with  intense  vene- 
real desire. 

The  intellect  in  cases  of  acut«  peritonitis  is  generally  not  disoTdered. 
Slight  delirium  sometimes  occurs,  especially  in  fatal  cases,  toward  the  doie 
of  the  disease. 

Pathological  Character. — Acute  peritonitis,  as  regards  pathological 
character,  does  not  differ  essentially  from  other  acute  inflammatioiis  of 
.serous  membranes. 
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Causation. — Acute  diffuse  inflammation  of  the  peritoneum,  exclusive  of 
uerperal  peritonitis,  is  not  a  frequent  disease.  The  liability  of  the  peri- 
>neum  to  become  inflamed  is  very  much  less  than  that  of  the  pleura  or 
be  pericardium — a  fact  not  easily  explained.  In  the  great  majority  of  cases 
eiitonitis  is  incidental  to  some  other  affection  of  the  abdominal  viscera. 
Tie  most  frequent  cause,  exclusive  of  its  occurrence  in  childbed  and  of  the 
ases  in  which  it  is  produced  by  traumatism,  is  perforation  of  the  alimcnt- 
ry  canal.  Perforation  of  the  ileum  is  incident  to  the  intestinal  lesions  of 
jrphoid  fever,  and  peritonitis  thus  produced  is  one  of  the  occasional  events 
ertaining  to  the  clinical  history  of  that  form  of  fever.  The  intestinal  ulcera- 
ons  which  occur  in  certain  cases  of  phthisis  sometimes,  although  very  rarel}', 
imd  to  perforation,  and  also  other  ulcers  situated  in  either  the  small  or  large 
itestine.  Perforation  from  ulceration  or  sphacelation  of  the  extremity  of 
lie  appendix  vermiformis  of  the  caDcum  is  not  of  very  rare  occurrence. 
Vide  p.  420.)  Perforation  of  the  stomach  and  of  the  duodenum  is  an 
ccasional  event  in  cases  of  gastric  and  duodenal  ulcer.  Whatever  be  the 
eat  of  the  perforation,  the  gaseous  and  other  contents  of  the  alimentary 
anal  escaping  into  the  peritoneal  sac,  peritonitis  becomes  at  once  developed. 
Che  escape  of  bile  fVom  rupture  of  the  gall-bladder  or  of  the  cystic,  hepatic, 
)r  common  duct  gives  rise  to  peritonitis.  Other  causes  are  the  discharge  of 
puB  into  the  peritoneal  cavity  from  hepatic,  ovarian,  or  other  abscesses,  rup- 
ture of  the  urinary  bladder  or  ureter,  and  the  evacuation  of  hydatid  cysts. 
Inflammation,  at  first  local,  may  become  general,  as  in  certain  cases  of  intus- 
susception and  strangulation  of  intestine,  of  typhlitis,  and  perityphlitis  with- 
out perforation.  Injections  into  the  cavity  of  the  uterus  have  been  known 
to  give  rise  to  the  disease,  the  liquid  injected  passing  into  the  peritoneal 
cavity  through  the  Fallopian  tubes.  In  certain  cases  of  puerperal  peritonitis 
^he  inflammation  begins  in  the  uterus  and  is  propagated  to  the  peritoneum, 
lie  disease  may  be  produced  traumatically  by  accidental  wounds  of  the 
ibdoniinal  walls  and  violent  contusions.  It  may  be  caused  by  surgical  ope- 
^tions  which  involve  opening  of  the  peritoneal  cavity  in  cases  of  ovari- 
tomj,  of  laparotomy  in  cases  of  obstruction,  etc.  It  sometimes  follows 
iracentesis,  very  rarely,  however,  except  in  cases  in  which  the  kidneys  are 
seaaed.  It  occurs  in  intra-uterine  life — a  fact  which  Sir  James  Simpson 
^  the  first  to  observe.  The  extension  of  inflammation  from  the  umbili- 
[  Vessels  to  the  peritoneum  explains  the  occurrence  in  some  instances  of 
*itile  peritonitis. 

Acute  peritonitis  is  one  of  the  local  affections  incident  to  the  morbid  cou- 
pons of  the  kidneys  collectively  called  Bright's  disease.    In  two  cases  under 

observation  it  was  developed  in  connection  with  acute  articular  rheuma- 
^>  the  patient  recovering  in  each  case  after  a  short  duration  of  the  disease. 
Insure  to  cold  may  give  rise  to  it.  I  have  known  its  occurrence  to  be 
*^ Mutable  to  this  cause.  It  has  been  observed  to  occur  not  infrequently  in 
'  Northern  States  among  laborers  employed  in  the  winter  and  spring  to 
^tr  water-wheels  damaged  by  ice,  this  occupation  requiring  them  to  work 
I^ing  in  water. 

^^curring  as  an  epidemic  affection  in  childbed,  it  doubtless  proceeds  from 
*P^cial  cause.  During  the  prevalence  of  puerperal  peritonitis,  epidemic 
f^pelas  has  been  observed  to  prevail,  showing  some  pathological  rclation- 
*P   between  the  two  affections. 

*^lAONOSl8. — The  diagnosis  of  acute  diffuse  peritonitis  is  not  difficult  in 
^*^  in  which  its  characteristic  features  are  well  marked,  as  they  arc  in  the 
^]ority  of  cases.  These  features  are  sometimes  obscure  or  wanting,  and  it 
*  then  liable  to  be  overlooked  or  to  T[)e  confounded  with  other  affections. 
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From  acute  enteritis  it  is  distinguished  generally  by  a  greater  degree 
pain,  greater  frequency  of  the  pulse,  more  tenderness  on  pressure  over  I 
abdomen,  more  tympanites,  rigidity  of  the  abdominal  muscles,  and  the  e 
dence  on  all  sides  of  a  graver  malady. 

It  is  sometimes  mistaken  for  functional  colic.  The  pains  in  some  cu 
of  peritonitis  are  like  those  of  colic ;  but  colic  lacks  the  continuous  pat 
the  abdominal  tenderness,  the  muscular  rigidity,  the  tympanites,  the  pyrexj 
the  frequency  of  the  pulse,  prostration,  etc.  of  acute  peritonitis.  Thf| 
symptoms,  however,  may  not  be  immediately  developed  in  peritonitis,  and 
little  delay  may  therefore  sometimes  be  necessary  in  arriving  at  a  poutiV< 
diagnosis. 

Myalgia  (muscular  rheumatism)  affecting  the  abdominal  muscles  nuj 
give  rise  to  certain  of  the  local  symptoms  of  acute  peritonitis.  Instaneei^ 
however,  of  myalgia  limited  to  these  muscles  are  rare.  The  diagnostic  poiati 
are  as  follows :  In  peritonitis  movements  of  the  body  occasion  pain  over  tk 
whole  abdomen,  whereas  in  myalgia  the  pain  is  limited  to  certain  mugclcij 
and  perhaps  confined  to  one  side  of  the  abdomen.  The  same  is  true  of 
tenderness  on  pressure.  Moreover,  in  peritonitis  the  pain  from  pressure  ii 
proportionate  to  the  amount  of  pressure,  but  in  myalgia  deep,  firm  pressan 
may  be  made  without  augmenting  the  pain.  These  are  diagnostic  pointi 
pertaining  to  the  local  symptoms,  but  the  general  symptoms  present  in  aevti 
peritonitis  are  wanting  in  the  so-called  muscular  rheumatism. 

Lumbo-abdominal  neuralgia  with  hyperaesthesia  of  the  abdominal  wallior 
integument  sometimes  simulates  closely  peritonitis  as  regards  certain  loeil 
symptoms.  The  pain  may  be  severe,  the  tenderness  great,  the  decubitus  oi 
the  back  with  the  thighs  and  knees  flexed,  and  not  infrequently  there  ii 
more  or  less  tympanites.  Cases  presenting  these  symptoms  are  not  udoob* 
mon.  The  patients  are  generally  women,  and  they  manifest  more  or  less  of 
hysterical  phenomena.  The  general  symptoms  of  acute  peritonitis,  freqaenqf 
of  pulse,  prostration,  et'C.,  are  wanting  in  these  cases ;  but  attention  to  certaii 
points  connected  with  the  local  symptoms  will  suffice  for  the  differential  dii^ 
nosis.  The  tenderness  in  the  neuralgic  affection  is  more  superficial;  tai 
patient  shrinks  from  the  slightest  touch,  but  firm,  prolonged  pressure  witk 
the  open  palm  is  often  well  borne,  and  may  even  afford  relief,  whereas  ii 
peritonitis  the  pain  is  always  proportionate  to  the  amount  of  pressure.  Tk 
muscular  rigidity  of  peritonitis  is  wanting. 

I  have  known  acute  peritonitis  to  be  mistaken  for  sporadic  cholera  iaa 
case  in  which  vomiting  and  purging  occurred  early  and  were  promioeal 
symptoms.  In  the  exceptional  cases  in  which  these  symptoms  are  sufficient^ 
prominent  to  suggest  that  affection,  the  error  of  diagnosis  is  to  be  avoided  W 
finding,  associated  with  the  vomiting  and  purging,  the  local  symptoms  of  pen* 
tonitis — namely,  pain,  tenderness,  tympanites,  and  muscular  rigidity,  togeite 
with  general  symptoms  denoting  an  inflammatory  affection — symptoms  Ml 
belonging  to  the  history  of  sporadic  cholera. 

Acute  peritonitis  is  sometimes  remarkably  latent,  the  local  symptoms,  iisi> 
ally  so  strongly  marked,  being  obscure  or  wanting.  Pain  and  tenderness  niij 
be  slight  or  even  absent.  Muscular  rigidity  in  such  cases  may  be  a  very  Taltt- 
ble  diagnostic  symptom.  As  regards  occasional  latency,  this  disease  resemUci 
other  inflammations  of  serous  membranes — namely,  plearitis  and  pericarditil 
Pain  and  tenderness  may  be  obscure  in  consequence  of  the  coexistence  d 
other  affections  which  occasion  delirium  or  blunt  the  perceptions  of  tV 
patient,  and  from  the  absence  of  these  local  symptoms  peritonitis  may  V 
overlooked.  In  some  cases  of  peritonitis  produced  by  perforation — in  tl 
course  of  typhoid  fever,  for  example — the  manifestations  of  pain  and  tends 
ness  may  not  be  sufficient  to  direct  attention  to  the  abdomen.     In  soeh  eu 
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other  local  in  conjunction  with  general  symptoms  must  he  relied  upon  in  the 
diagnosis.  Certain  physical  signs  may  enter  into  the  diagnosis  of  peritonitis. 
There  is  not  infrequently  liquid  effusion  sufficient  to  he  recognized  by  per- 
cussion and  palpation.  (Vide  Diagnosis  of  Hydro-peritoneum.)  A  peritoneal 
friction  sound  may  be  heard  by  auscultation  over  the  liver. 

It  is  desirable  in  cases  of  peritonitis  to  determine  whether  the  disease  be 
idiopathic  or  dependent  on  some  one  of  the  various  local  circumstances  which 
in  the  majority  of  cases  stand  in  a  causative  relation  to  it.     In  consequence 
of  the  relative  iufrequency  of  idiopathic  peritonitis  the  probabilities  in  any 
case  are  in  favor  of  the  existence  of  some  one  of  these  causative  circum- 
stances.    Developed  in  the  course  of  typhoid  fever,  it  generally,  but  not 
invariably,  proceeds  from  perforation  of  the  intestine.    If  developed  in  a  case 
of  pulmonar}'  tuberculosis  accompanied  by  diarrhoea,  chronic  peritonitis  not 
preceding  its  development,  perforation  connected  with  intestinal  ulceration 
18  the  probable  cause.     Perforation  of  the  stomach  is  probable  if  the  peri- 
tonitis occur  suddenly  in  a  case  presenting  the  symptoms  of  gastric  ulcer. 
Perforation  of  the  intestine,  connected  with  latent  ulceration,  is  to  be  very 
strongly  suspected  whenever  the  affection  is  developed  suddenly,  without  any 
appreciable  cause,  in  a  person  apparently  in  health ;  and  if  the  pain  and  ten- 
derness first  occur  in  the  neighborhood  of  the  caecum,  and  continue  most 
marked  in  this  region,  the  seat  of  the  perforation  is  probably  the  appendix 
veimiformis.     In  cases  of  perforation  gas  usually  escapes  into  the  peritoneal 
cavity.     Its  presence  here  gives  rise  to  intense  tympanitic  resonance  on  per- 
eassion,  extending  over  the  liver  and  taking  the  place  of  hepatic  flatness. 
Tympanitic  resonance  over  the  liver,  however,  cannot  be  considered  as  proof 
of  the  presence  of  gas  in  the  peritoneal  cavity,  inasmuch  as  this  resonance 
18  founa  not  infrequently  when  the  transverse  colon  is  much  distended  with 
gw  or  when  this  portion  of  the  intestine  is  pushed  upward  above  the  lower 
Aiargin  of  the  liver ;  but  persistent  hepatic  flatness  is  proof  almost  absolute 
against  perforation.    Clinical  observations,  in  my  experience,  substantiate  this 
*^tement.     In  a  cadaver  in  which  the  intestines  are  nearly  free   from  gas, 
*^d  even  when  the  muscular  walls  of  the  abdomen  are  notably  stiff  from 
^averic  rigidity,  the  injection  of  a  small  quantity  of  air  into  the  perito- 
fleaJ  cavity  sufiices  to  render  the  resonance  over  the  liver  tympanitic.     This 
**periment  I  have  repeatedly  performed.*     Perforation  of  the  ureter  may  be 
tiiODgly  suspected  if  the  sudden  development  of  the  disease  have  been  pre- 
f    ,.     ^J  symptoms  denoting  obstruction  from  calculus  or  some  other  cause. 
^  like  manner,  perforation  of  the  ductus  communis  choledochus  is  the  prob- 
■*>«e  cause  if  symptoms  denotinj^  tiic  impaction  of  gall-stone  in  this  duct  have 
preceded.     The  disease  is  attributable  to  intussusception  or  internal  strangu- 
1  ^^^  of  the  intestine  when  preceded  and  accompanied  by  symptoms  denoting 
c«e  Causes  of  obstruction  of  the  bowels.     Its  connection  with  renal  disease 
^  *>e  determined  by  an  examination  of  the  urine  for  albumen  and  tubular 
*•       Finally,  if  evidence  of  the  existence  of  any  of  the  causative  circum- 
"^^8  referred  to  be  wanting,  and  the  disease  be  fairly  attributable  to  expo- 
^  ^o  cold,  it  is  to  be  considered  as  idiopathic. 

-    ^^*>ONOSI8. — Acute  general  peritonitis  is  always  a  grave  disease,  in  vol  v- 
^nger  to  life.     In  the  majority  of  cases  the  danger  ifl  greatly  enhanced 

.  J  *^e  paper  by  the  author  in  TranwctiorM  of  the  Medical  SoeUttf  nf  the  State  of  New  York, 
f^y  ^  ^  the  Physical  Diagnosis  of  Peritonitis  witli  and  without  Perforation  of  the 
«^«ntarT  Canal,"  1882;  also  article  by  tiie  mithor,  entitled  *'()n  the  Persistence  of 
*»*tiie^  on  PeniisBion  over  the  Liver,  as  Pniof  that  Acute  DiH'iise  Peritonitis  is  not 
•J^^aied  with  Perforation  of  the  Stomach  or  Intestine,"  in  the  Mediod  AVkv,  Jan. 
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either  by  the  circumstances  on  which  the  development  of  the  disease  dependt 
as,  for  example',  intestinal  perforation,  or  by  coexisting  affections,  such  « 
renal  disease.     \Ve  have  no  data  for  determining  the  amount   of  intrinsc 
tendency  to  death  belonging  to  simple  idiopathic  peritonitis.    There  is  retao^ 
to  believe  that  the  rate  of  fatality  in  all  cases  depends  much  on  the  mode  of 
management.     Judiciously  treated  in  uncomplicated  cases,  the  prospect  of 
recovery  is  good.     In  complicated  cases — including  under  this  head  cases  in 
which  the  disease  is  connected  with  gastric  or  intestinal  ulceration.  Bright*! 
disease,  etc. — the  prognosis  is  always  very  unfavorable.    Under  certain  circuft. 
stances  the  disease  runs  rapidly  to  a  fatal  issue.     It  may  destroy  life  withk 
a  few  hours  if  developed  as  a  result  of  perforation.     Recovery,  however,  ji 
not  impossible  in  cases  of  perforation,  provided  the  opening  be  not  large  tnj 
if  closure  be  quickly  eifected  by  adhesions  around  it.     The  average  duntioi 
in  fatal  cases  is  from  five  to  six  days. 

The  mode  of  dying  is  by  either  rapid  or  slow  asthenia.  An  unfavorable 
progress  of  the  disease  is  denoted  by  a  progressive  increase  of  the  fecbt 
ness  and  frequency  of  the  pulse,  progressively  increasing  prostration,  coldoefli 
of  the  extremities,  cyanosis,  hiccough,  regurgitation,  etc.  On  the  other  hand, 
a  favorable  progress  may  be  inferred  from  improvement  as  regards  the  gen- 
eral symptoms  just  referred  to,  together  with  diminution  of  the  tympanitei 
and  muscular  rigidity  of  the  abdomen.  Convalescence  is  generally  slow, 
more  or  less  tenderness  and  colic  pains  persisting  during  the  progress  towirf 
recovery. 

Treatment. — The  treatment  of  this  disease,  as  inculcated  and  generally 
adopted  of  late  years  in  this  country,  is  in  striking  contrast  with  that  former^    ' 
pursued.    The  change  consists — -Jirst,  in  the  disuse  of  bloodletting  and  cttb»-   \ 
tics ;  and  second^  in  relying  mainly  on  the  use  of  opium.     Governed  by  tbi    1 
general  principles  which  should  regulate  the  employment  of  bloodletting  ii 
acute   inflammations,   the  indications   for  this  measure  arc   not  present  ii 
peritonitis,  a  disease  which  tends  to  destroy  life,  sometimes  very  quickly,  by 
a.sthenia.    Bloodletting  has  been  much  employed  in  the  treatment  of  this  dit*    ■ 
ease,  and  clinical  observation  has  abundantly  shown  that  it  is  not,  to  gay  the 
least,  a  curative  measure.     It  is  a  measure  which  must  do  cither  good  or    j 
harm  in  a  disease  like  this,  involving  always  not  a  little  danger  to  life;  an!  - 
if  it  do  harm  instead  of  good,  the  amount  of  harm,  even  if  not  large,  mij  "^ 
bear  heavily  on  the  result.     Cathartics  also  have  been  much  employed  in  tM 
treatment  of  this  disease.    Not  only  are  they  devoid  of  curative  efficacy,  bit 
they  are  pernicious.    An  important  point  in  the  treatment  of  an  acute  mivm* 
mation  of  any  part  is  to  secure  for  the  part  as  complete  rest  as  possible.  Hi 
friction  incident  to  the  peristaltic  movements  tends  to  prolong  and  iucreui 
the  inflammation  in  peritonitis.    An  object  of  treatment  is  the  arrest  of  then 
movements,  thus  securing  rest  for  the  inflamed  membrane.     Cathartics  not 
only  conflict  with  the  means  for  eflecting  this  object,  but  they  aggravate  thi  .. 
inflammation  by  increasing  the  peristaltic  movements.     Moreover,  they  IM 
objectionable  on   the   same   score   as  ])lo(>dletting  and   other  depletory  ail  • 
depressing  measures.     Clinical  observation  furnishes  no  evidence  of  the  ii»-  4 
fulness  of  cathartics  in  the  treatment  of  acute  peritonitis.     On  the  othi  1 
hand,  it  has  occurred  to  me,  as  to  others,  to  see  the  intensity  of  the  inliA^  1 
mation  reproduced  by  the  too  early  administration  of  a  cathartic  when  tin ' 
disease  appeared  to  be  progressing  favorably,  the  patient's  life  apptrentif 
being  lost  in  consequence.     Cathartics,  then,  should  not  enter  into  the  twi(^ 
ment  of  this  disease.     The  bowels  should  be  allowed  to  remain  constipftteli 
if  evacuations  do  not  spontaneously  occur,  during  the  career  of  the  diagf  i 
even  if  this  period  be  a  week  or  more.    In  pursuing  this  coarse  the  physic' 
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tnast  expect  in  some  cases  to  encounter  the  importunities  of  the  patient  or 
friends  for  medicine  to  open  the  bowels.  If  the  patient  suffer  from  an 
iccumuUition  of  feces  within  the  rectum,  its  contents  may  be  cautiously 
removed  by  repeated  simple  injections.  Much  relief,  if  tympanites  be  great, 
is  sometimes  obtained  by  the  introduction  into  the  rectum  of  a  flexible  tube, 
which  allows  the  escape  of  gas. 

[Of  late  years,  saline  cathartics  have  been  much  employed  in  the  treatment 
of  peritonitis,  the  objects  being  to  deplete  the  vessels  of  the  inflamed  serosa 
tod  to  remove  toxic  products  by  intestinal  drainage.  If  the  intestinal  wall 
is  intact  the  inflammatory  process  may  perhaps  be  favorably  modified  by  this 
aethod,  but  if  perforation  exists  the  danger  of  the  discharge  of  feces  into 
tite  peritoneal  cavity  is  greatly  increased  by  it,  the  efiect  of  the  saline  being 
to  liquefy  the  intestinal  contents  and  increase  peristaltic  action. 

Dr.  3Iaurice  H.  Richardson  has  recently  called  attention  to  the  dangers 
attendant  upon  the  use  of  these  drugs,  especially  in  cases  of  perforative 
appendicitis. 

WheD  the  peritonitis,  from  being  local,  has  become  general,  salines  are  of 
DO  use  whatever.  As  Richardson  remarks,  *'  In  a  completely  established 
general  peritonitis  from  whatever  cause,  with  distention,  vomiting,  and  obsti- 
pation, in  my  experience  salines  accomplish  absolutely  nothing."  * — H.] 

An  important  object  effiected  by  the  use  of  opiates  is  the  arrest  of  the  peri- 
ftaltic  movements ;  and  this  is  a  special  object  in  this  disease,  but  opiates  are 
lUo  useful,  as  in  other  inflammations,  by  rendering  the  system  more  tolerant 
of  the  local  affection.  The  latter  is  also  an  object  in  the  treatment.  With 
reference  to  both  these  objects  opiates  are  to  be  given  in  doses  suflicient  to 
produce  certain  effects.  Relief  of  abdominal  pain  is  evidence  that  the  first 
ohject  is  effected.  The  doses,  therefore,  should  be  sufficient  to  produce  this 
effect.  The  pain  is  to  be  relieved  as  quickly  as  possible,  and  the  return  of 
pain  prevented  by  repeating  the  required  doses  at  proper  intervals.  The 
necess  of  the  treatment  will  depend  much  on  its  being  begun  early  in 
the  disease.  Time  should  not  be  wasted  by  delay  for  any  preliminary  meas- 
ures. The  treatment  should  begin  with  a  full  dose,  the  amount  being  reg- 
ulated by  the  intensity  of  the  pain.  For  an  adult  a  quarter  or  a  half  of  a 
^n  of  a  salt  of  morphia  or  an  equivalent  dose  of  some  other  form  of  opiate 
■aj  be  given  at  once.  In  two  or  three  hours  the  eflfect  of  the  first  dose  can 
be  appreciated.  If  the  patient  be  not  then  free  from  pain,  another  dose  is  to 
be  given,  the  dose  being  increased  or  diminished  according  to  the  degree  of 
pain.  And  during  the  course  of  the  disease  the  opiate  is  to  be  repeated,  if 
Rquired,  at  intervals,  in  doses  sufficient  to  prevent  return  of  pain.  Narcotism 
18  to  be  avoided.  In  order  to  avoid  this  the  physician  is  to  observe  the  eflfects 
of  the  doses  as  regard  somnolency,  contraction  of  the  pupil,  and  diminished 
lumber  of  respirations.  Judgment  and  careful  watching  are  important,  lest 
uareotism  be  produced.  The  somnolency  from  the  opiates  should  never 
become  so  great  that  the  patient  cannot  be  easily  aroused.  The  respirations 
ikmld  not  be  reduced  below  twelve  per  minute.  If,  as  not  infrequently  hap- 
leM,  they  are  found  below  this  number  or  irregular,  the  intervals  between 
he  doses  are  to  be  lengthened  or  the  doses  diminished.  In  carrying  out 
bis  method  of  treatment  it  is  desirable  that  the  physician  should  see  the 
itieDt  frequently.  If  this  be  impracticable,  as  it  often  is  in  country  prac- 
96,  the  administration  of  the  doses  must  be  entrusted  with  minute  instruc- 
nw  to  an  intelligent  and  faithful  assistant  or  nurse.  The  doses  are  to  be 
idiuJly  diminished  in  proportion  as  the  local  and  general  symptoms  denote 
proTement. 
nie  extent  to  which  opiates  are  to  be  given  in  order  to  secure  the  objects 

*  Therc^>euiie  GnzeUe^  Nov.  15,  1893. 
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of  the   tresitUKMit  will   varj  much  in  different  cages.      Other 
e(|ual,  the  Unsos  ref|uired  will  depend  on  the  degree  of  pain  ; 


eativ, 


ceplibilUy  of  diff*erent  persons  to  opium  vanes 
in  suuie  other  Ui^tnises,  there  is  sometiiue?*  an  extraordinary  tolei 
remedy.     Thus,  in  one  of  the  cases  treated  succesmilly  by    4'r*»i 
Clurk  the  patiept  took  within   the  first  twenty-hix  hour^,  of  opium 
sulphate  of  morphia,  a  tjuantity  eqjuivalent  to  IOC  ^Tains  of  npi 
second  twenty-four  hours  she  took  472  grains;  on  the  third  day,  = 
on  the  fourth  day,  120  grains;  on  tlie  fifth  day,  54  grains;  on  the  nix^ 
22  grains ;  and  on  the  seventh  day,  S  grains,  after  which  the  trentm 
suspended.     This  patient.  Prof.  (Hark  had  reason  to  believe,  Wii4^  tK' 
tomed  to  the  use  of  opium  in  health,  and  was  not  intempermle.     At" 
the  amount  of  opium  rerjuired,  this  ease  is  exceptional,  the  patient 
an  enormousily  increased  tolerance  of  thi«  drug.     Rarely  is  more  than  i 
grain  of  a  salt  of  morphia  every  two,  three,  or  four  hoars  needed.     "!    i 
the  requisite  effects  are  produced  by  smaller  dosies.      If  there   he  irrii 
of  the  stomach,  the  opiate  should  be  given  by  hypodermic  injectinn? 
iting  conflicts  with   the  great  object  for  which  opiates  arc  givt 
rest  of  the  inflamed  part,  and  therefore  everything  is  to  be  h\* 
will  be  likely  to  excite  it. 

In  the  TKEATMENT  of  this  disease  the  main  reliance  is  upon  opintr.    lut 
other  measures  are  important.     Quietude  of  the  body  is  to  be  i  i 
the  bladder  h  to  be  relieved  by  the  timely  use  of  the  catheter  if  thu    , 
tion  of  urine.     Rubefacients,  sinapisras,  or  turpentine  stupes  may  be 
over  the  abdomen.     Blisters  are  contraindicated.     All  the  good  to  be  i. 
the  way  of  revulsion  will  be  effected  by  rubefacients,  and  couut-er-if 
beyond  this  does  harm  by  increasing  constitutional  disturbance  and  cnnim* 
uting  to  depress  the  powers  of  life.     Warm  fomeututtons  tn  the  abd<»meii.  ii' 
grateful  to  the  patient,  are  useful ;  poultices  are  uncomfortable  from  iKeii 
weight,  and  the  water-dressing  or  the  spongio-piline  i.s  to  be  preferred.    Icia- 
not  speak  of  the  utility  of  cold  applications  from  much  observation^  but  it  ii 
safe  to  trust  to  the  feelings  of  the  patient  in  deciding  between  ct>!d  and  w*fni 
applications.    Cold  may  be  applied  by  means  of  compresses  dippetl  in  icc-watcr 
and  renewed  at  intervals  of  a  few  minutes,  or  the  ice-bag.    Sustaining  miM^nft'? 
are  indicated  in  proportion  as  the  symptoms  denote  failure  of  the  vital  | 
Alcoholic  stimulants  and  concentrated  nourishment  constitute  the  i^npi 
measures  w*hich  are  not  less  appropriate  to  this  disease  than  to  other  «1 
tending  to  destroy  life  by  asthenia.     I  have  seen  cases  in  which  life  a[*j - 
ly  was  saved  by  the  free  and  persevering  use  of  alcoholic  stimulants  in  i 
juneticm  with  the  use  of  opiates.     The  employment  of  cathartics  in 
valescenee  calls  for  great  circumspection ;  and   they  may  not  be  reqtJili 
the  bowels    acting    spontaneously.      The   liberal   use  of  opiates    contini( 
throughout  the  disease  does  not  appear  to  conduce  to  constipation,  inif 
does  not  prevent  the  occurrence  of  diarrlura  in  a  certain  proportion  of 
Quinia  in  full  doses  as  an  antipyretic  remedy  is  indicated  ii*  there  be  by| 
pyrexia. 

As  an  addendunj  to  the  treatment  of  this  disease  may  be  oflTered  a  i 
tion  relating  to  mea^sures  which  doubtlcMS  are   too  bold  to  C4.inimend 
stilves  witlnmt  having  been  carefully  considered.     These  measurojt  arv, 
ing  an  opening  thrtjugh  the  abdominal  wall,  washing  out  the  pt^ritoneal  cav 
by  injecting  u  tepid  disinfecting  lit|uid.  and  maintaining  the  upening  so  asl 
secure  effectual  drainage.     These  measures  of  cuurse  are  applicable  only] 
cases  in  which   the  presence  of  septic,  infective  morbid  prc^ducts  may 
inferred.      In  many  instances  these  products  probably  ct)nstitute  thi*  cb" 
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jource  of  danger.  Modern  experience  in  ovariotomy  and  in  the  operation  of 
lipiratomy  in  cases  of  intestinal  obstruction  has  shown  the  admirable  results 
f  hich  follow  cleansing  of  the  peritoneal  surfaces,  and  the  absence  of  the  great 
dgBger  formerly  attributed  to  laying  open  the  abdominal  cavity.  The  time 
sajcome  when  paracentesis  abdominalis  for  the  purposes  just  stated  will 
Ittve  been  proved  to  be  as  applicable  to  certain  cases  of  peritonitis  as  are 
thoracentesis,  injections  into  the  pleural  cavity,  and  a  perthanent  opening  in 
the  chest  to  cases  of  suppurative  pleurisy. 

The  foregoing  paragraph  was  contained  in  the  last  edition  of  this  work, 
published  in  1881.  Since  that  date  several  cases  have  been  reported  in 
vhich  the  abdomen  was  opened,  the  purulent  contents  washed  out,  and  anti- 
septic injections  employed.  Dr.  Z.  B.  Adams  reported  a  case  for  the  Bo&ti/n 
Medical  and  Surffical  Jaumal,  Nov.  20,  1884,  in  which  this  practice  was  suc- 
eeflsfully  pursued.  A  successful  case  has  been  reported  to  me  in  a  letter  by 
Dr.  Eng.  A.  Crouse  of  Iowa.  Leyden  and  others  in  Germany  advocate  the 
treatment  of  suppurative  peritonitis  after  the  manner  of  empyema,  and  illus- 
tntlTe  cases  are  cited.^ 

Oircumscribed  Peritonitis. 

iDflammation  limited  to  a  circumscribed  portion  of  the  peritoneum  is  almost 
inTariably  a  complication  of  a  prior  affection  of  the  parts  covered  by  the 
inflamed  portion  of  the  membrane.  Circumscribed  peritonitis  may  be  acute 
or  ehronic,  but  these  varieties  cannot  be  sharply  separated  from  each  other. 
When  inflammation  reaches  the  surface  of  an  organ  covered  by  peritoneum 
the  latter  always  becomes  inflamed.  Hence,  a  local  peritonitis  is  frequent  in 
Tariaus  lesions  of  the  stomach,  intestine,  liver,  gall-bladder,  spleen,  urinary 
bladder,  and  the  uterus  and  its  appendages.  Ulceration  of  the  stomach  leads 
to  a  peritonitis  limited  to  the  site  of  the  ulcer.  Cirrhosis  of  the  liver  in  the 
great  majority  of  cases  is  accompanied  by  inflammation  of  the  serous  invest- 
ment of  this  organ.  This  inflammation  is  called  perihepatitis.  It  leads  to 
thickening  of  the  hepatic  capsule  and  to  the  formation  of  adhesions  with  the 
diaphragm  and  other  adjoining  parts.  A  similar  perihepatitis  often  accom- 
panies abscess,  cancer,  and  some  other  affections  of  the  liver.  Perisplenitis 
agnifies  a  local  peritonitis  about  the  spleen  and  is  not  infrequently  found  at 
post-mortem  examinations.  Among  the  most  frequent  and  important  forms 
of  circumscribed  peritonitis  is  inflammation  of  the  pelvic  peritoneum  in 
females — pelvic,  peritonitis,  perimetritis,  peri-obphoritis.  Intestinal  ulcers 
and  typhlitis  often  lead  to  circumscribed  peritonitis.  In  consequence  of 
adhesions  a  perforation  of  the  intestinal  canal  may  give  rise  to  only  partial 
peritonitis.  Encysted  collections  of  pus  may  be  present  in  the  peritoneal 
canty,  without  diffuse  peritonitis.  Diaphragmatic  pleuritis  may  be  accom- 
panied by  inflammation  of  the  adjacent  peritoneum. 

The  inflammatory  products  in  circumscribed  peritonitis  are  the  same  as  in 
the  diffuse  form.  The  exudation  in  many  instances  is  chiefly  fibrinous.  In 
wme  chronic  cases  resulting  in  formation  of  new  connective  tissue  it  is  prob- 
able that  from  the  onset  there  is  simply  a  new  growth  of  connective  tissue 
without  any  free  exudation.  The  perihepatitis  accompanying  cirrhosis  of 
the  liver  is  usually  of  this  simple  proliferative  form.  The  peritoneal  thick- 
ening and  fibrous  adhesions  which  result  from  circumscribed  peritonitis  may 
cause  displacements  and  defonuitics  of  the  viscera.  Displacements  of  the 
Btenis  and  of  the  ovaries  thus  induced  are  frequently  met  with  in  gynanro- 
iogieal  practice.  Circumscribed  hemorrhagic  peritonitis  will  be  considered  in 
the  following  article. 

*Vide  VerhandlufUfcn  de»  Vereins  fur  innere  Medidn  zu  Bei'ltUy  1884;  also,  Am.  Joum. 
ffMtd.  Science^  April,  1885,  p.  573. 


622  DISEASES  OF  THE  PERITONEUM. 

The  SYMPTOMS  of  circumscribed  peritonitis  are  pain  and  tenderness  within 
a  space  corresponding  to  the  extent  of  the  inflammation,  accompanied  perhapi 
by  more  or  less  febrile  movement.  These  symptoms  are  marked  in  propor- 
tion to  the  acuteness  of  the  inflammation,  but  circumscribed  peritonitis  it 
oftener  subacute  or  chronic  than  acute.  Physical  exploration  in  some  casei 
furnishes  diagnostic  evidence.  The  presence  of  fibrin  may  occasion  a  friction 
sound  or  a  tactile  sensation  of  rubbing  due  to  the  attrition  of  opposed  Burfacea 
by  the  diaphragmatic  respiratory  movements.  This  sign  is  most  likely  to  be 
obtained  when  the  peritonitis  is  situated  over  the  liver  and  spleen.  It  \» 
obtained  in  cases  of  circumscribed  oftener  than  of  diffuse  peritonitis,  and  is 
of  comparatively  less  importance  in  the  latter,  because  the  symptoms  gen- 
erally  suffice  for  the  diagnosis  if  the  inflammation  be  diffuse. 

It  must  be  difficult,  if  not  impossible,  to  determine  the  existence  of  circun^ 
scribed  peritonitis  not  connected  with  an  affection  of  the  parts  covered  by  thr 
inflamed  portion  of  peritoneum.  Cases,  however,  are  so  rare  that,  the  exis^ 
ence  of  circumscribed  peritonitis  being  ascertained,  an  affection  of  the  par^^ 
covered  by  the  inflamed  membrane  is  to  be  inferred. 

The  PROGNOSIS  in  cases  of  circumscribed  peritonitis  will  depend  on  t  ~^ 
nature  and  extent  of  the  affection  of  which  the  peritonitis  is  a  complicati^- 
The  adhesions  resulting  from  the  inflammation  may  be  either  conservative 
deleterious. 

So  far  as  the  peritonitis  is  concerned,  palliative  treatment  is  alone  cal  J  ^ 
for. 

Chronic  Peritonitis. 

Chronic  peritonitis  may  be  of  the  fallowing  varieties:  1,  with  exudatfoQ 
of  serum,  fibrin,  and  pus,  as  in  acute  peritonitis  ;  2,  chronic  serous  peritonitis 
3,  peritonitis  with  predominant  production  of  connective  tissue ;   4,  heiDor- 
rha^ic ;  5,  tuberculous ;  6,  cancerous. 

Chronic  peritonitis  with  exmiatiou  of  serum ^Jihr in ^  and  pus  may  follow  to 
acute  peritonitis  or  may  develop  slowly  and  insidiously.     It  is  more  freqaeot 
as  the  sequel  of  an  acute  peritonitis  than  in  a  latent  form,  but  it  is  in  either 
case  a  rare  variety  of  the  disease.     There  is  sometimes,  but  not  always,  coin, 
cident  disease  of  some  of  the  abdominal  viscera.     In  consequence  of  the  for- 
mation of  membranous  adhesions  the  fluid  part  of  the  exudation  of^en  becomes 
sacculated.     Sometimes  the  exudation  consists  almost  wholly  of  fibrin,  by 
which  the  intestines  and  other  viscera  may  be  agglutinated  to  each  other  and 
to  the  parietal  peritoneum.     The  intestinal  walls  are  softened  and  easily  torn. 
Chronic    peritonitis  with   an  exudation    almost  wholly  purulent   sometimes 
develops  insidiously.     When  acute  peritonitis  passes  into  a  chronic  state  t¥i€ 
pain,  tenderness,  and  tympanites  diminish,  but  they  do  not  wholly  disappe'SftX. 
There  are  usually  recurring  febrile  paroxysms  with   intervals  of  apjretmA- 
(jra.stric  and  intestinal  disorders  are  present.     The  patient  is  troubled  more      ^' 


less  by  vomiting.  The  bowels  are  irregular,  constipation  alternating  with  di^^" 
rhoea.  The  patient  emaciates  and  becomes  anaemic.  Sometimes  irregularis  — 
due  to  encysted  collections  of  fluid  in  the  peritoneal  cavity  may  be  made  o 
by  inspection,  palpation,  and  percussion.  When  the  disease  begins  insidioua^^ 
it  is  usually  not  susceptible  of  diagnosis.  The  prognosis  is  unfavorable,  b^" 
recovery  may  take  place  by  absorption  and  by  the  formation  of  adhesions.  C<C^ 
lections  of  pus  may  ulcerate  and  escape  into  the  bowels  or  externally. 

Chronic  serous  peritonitis  is  usually  secondary  to  ascites.  Together  wit^ 
the  accumulation  of  a  large  amount  of  serous  fluid  in  the  peritoneal  cavit^ 
there  are  evidences  of  inflammation.  The  serous  fluid  may  be  rendered  som^* 
what  turbid  by  the  admixture  of  pus-cells.     In  some  cases  there  is  fibrinous 
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eiudation  upon  the  peritoneal  surface  ;  and  in  others  the  chronic  inflammation 
is  manifested  bj  fibrous  thickening  of  the  peritoneum,  either  diffuse  or  in  the 
form  of  nodules.     The  nodules  may  resemble  tubercles  in  their  gross  appear- 
ance.   These  various  appearances  may  be  combined.     Peritonitis  is  not  a  fre- 
quent complication  of  ascites.    It  is  more  likely  to  develop  after  repeated  tap- 
pings than  when  paracentesis  has  not  been  performed.    In  very  rare  instances 
cironic  serous  peritonitis  is  an  idiopathic  affection.     Cases  of  this  nature 
were  formerly  described  as  idiopathic  dropsy  of  the  peritoneum,  but  it  is  prob- 
aUy  more  correct  to  regard  them  as  inflammatory  in  origin.     A  serous  fluid 
accumulates,  as  in  ascites ;  but  none  of  the  recognized  causes  of  ascites  are 
prettnt,  such  as  obstruction  of  the  circulation  in  the  liver,  in  the  lungs,  or  in 
tie  heart,  or  as  Bright's  disease,  hydraemia,  tuberculosis,  or  cancer.     In  most 
cades  there  is  either  a  free  inflammatory  exudation  or  a  formation  of  new  con- 
nective tissue  in  the  peritoneum  ;  but  there  is  sometimes  no  more  sign  of 
inflammation  than  in  an  ordinary  case  of  ascites.'     Peritonitis  complicating 
ascites  may  be  suspected  when  the  symptoms  of  the  former  disease,  which 
have  been  described,  develop  ;  but  it  rarely  happens  that  these  symptoms  are 
manifested  with  sufficient  intensity  to  be  diagnostic.     It  is  very  difficult  to 
distinguish    idiopathic   chronic    serous    peritonitis,  on    the   one   hand,   from 
ascites,  and,  on  the  other  hand,  from  tuberculous  peritonitis.     This  difficulty 
is  increased  by  the  rarity  of  the  disease,  which  in  a  given  case  raises  a  strong 
presumption  against  its  existence.     A  prol)able  diagnosis  can  be  reached  only 
bj  excluding  the  symptoms  and  causes  of  the  two  diseases  in  question.     In 
ascites  due  to  that  large  group  of  causes  occasioning  obstruction  to  the  circu- 
lation the  spleen  is  almost  invariably  enlarged,  while  in  the  disease  under 
consideration  this  organ  is  not  affected.     Serous  peritonitis  may   occur  in 
chronic  alcoholism,  as  pointed  out  by  Leudet.'^ 

Peritonitis  with  predominant  production  of  connective  tissue  may  be  called 
prrM/erfUive  perifom'tis.     The  new  connective  tissue  is  in  the  form  either  of 
adhesions  or  of  thickening  of  the  peritoneum.     The  two  alterations  may  be 
combined.     This  form  of  chronic  peritonitis  may  develop  without  any  pro- 
duction of  fibrin  or  of  pus,  or  a  moderate  amount  of  these  products  may  bo 
present.     Proliferative  peritonitis  with  adhesions  as  the  chief  lesion  is  gener- 
iily  circumscribed.    This  has  been  mentioned  in  the  preceding  article.     Peri- 
tonitis with  fibrous  thickening  of  the  peritoneum  is  sometimes  observed  in 
<>onnection  with  cirrhosis  of  the  stomach.    The  serous  covering  of  the  stomach 
And  intestine,  the  omentum,  the  mesentery,  and  the  mesocolon  are  sometimes 
enormously  thickened  by  the  production  of  fibrous  connective  tissue.     The 
Peritoneum  in  other  situations  may  also  be  thickened.     The  omentum,  mesen- 
5^r-v,  and  mesocolon  are  usually  retracted.     The  coils  of  intestine  may  be 
'i^xtricably  united  to  each  other  by  the  new  growth  of  tissue.     Not  only  is 
^^«  cavity  of  the  stomach  encroached  upon,  but  the  lumen  of  the  intestine 
•■^aiy  also  be  diminished.     There  is  usually  serous  or  sero-purulent  liquid  in 
^W  *  peritoneal  cavity,  and  there  maybe  fibrin  upon  the  thickened  peritoneum. 
CTlaronic  inflammation  of  the  gastro-intostinal  mucous  membrane  is  generally 
l>«"esent.     This  form  of  peritonitis  is  comparable  to  the  chronic  interstitial 
*  t^  tiammation  of  parenchymatous  organs.    The  symptoms  point  to  some  severe 
^^xlominal  trouble.    The  symptoms  of  chronic  gastro-enteric  inflammation  are 
^>f^en  present.     Vomiting,  diarrhoea,  dull  pain,  and  emaciation  may  be  men- 
tioned as  frequent  symptoms.     The  distinction  often  cannot  be  made  from 

'  In  aflcite»  the  peritoneum  is  often  thickened,  and  even  when  no  changes  are  visible 
^^  tl»e  naked  eye  it  is  not  jierfertly  normal.  The  endothelial  cells  are  changed  in  size 
*wi  in  shape,  and  present  evidences  of  proliferation  ( Delafield).  Similar  changes  exist 
^n  the  pleura  in  hydrothorax  and  in  the  tunica  vaginalis  testis  in  hydrocele. 

*''De8  Usions  du  P<?ritoine  ohez  les  Alcoolis^/'  Gaz.  Iiibdom.,  1879,  No.  49. 
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tuberculous  peritonitis  or  from  cancer  of  some  of  the  abdominal  orgauK. 
The  same  induration  of  the  peritoneum  and  of  the  abdominal  organs  whirh 
may  be  felt  through  the  abdominal  walls  is  oft«n  present  in  tuberculoii;* 
peritonitis. 

Ifrmorrh*i(/if  pcrifonth's  may  be  either  diffuse  or  circumscribed.     Reference 
is  not  had  in  this  connection  to  a  simple  staining  of  the  inflammatory  products 
with  blood,  such  as  often  occurs  in  cancerous  and  tuberculous  peritonitiit, 
but  to  a  special  form  of  inflammation  characterized  by  the  development,  upon   ^ 
the  peritoneum,  of  successive  thin  layers  of  connective  tissue,  rich  in  widr^ - 
capillaries  with  thin  walls,  which  readily  rupture  and  give  rise  to  large  aii<^ 
small  hemorrhages.     The  new  membrane  is  reddish  or  brown  in  color,  froi^^* 
infiltration  with  blood.    Extensive  extravasations  of  blood  form  hacmatomat^^     "^ 
This  peculiar  form  of  peritonitis  is  analogous  to  chronic  hemorrhagic  pach*^ 
meningitis,  which  will  be  described  in  the  next  section  of  this  work.     Frie^^,.^^' 
reich  has  observed  two  cases  of  diffxise  hemorrhagic  peritonitis  in  patients  wi       ^,  * 
ascites  who  had  been  repeatedly  tapped.     The  circumscribed  form  was  fi^^^ 
described  by  Virchow.     It  is  met  with  especially  in  the  recto-uterine  fog  ,55^ 
where  it  causes  bloody,  tumors  known  as  retro-uterine  or  pelvic  hscmatocel     ^^* 
A  similar  hsematoma  may  occur  in   the  recto-vesical  fossa  in  males.     Tr!^[,p 
prognosis  in  pelvic  haematocele  is  good,  the  blood  being  often  absorbed  w  -^^j, 
a.stonishing  rapidity.     The  consideration  of  this  form  of  disease  belongs        j^^ 
works  on  gynaecology.     There  are  no  symptoms  diagnostic  of  diffuse  heir^  ^,. 
rhagic  peritonitis.     Cornil  and  Ranvier  mention  the  occurrence  both  of  difP^,j^ 
and  of  circumscribed  hemorrhagic  peritonitis  in   hypertrophic  cirrhosis^.       j^ 
articular  rheumatism,  in  tuberculosis,  and  in  Bright's  disease.     It  is  a  K^^re 
form  of  inflammation. 

ThtbrrcidoHn  peritonitis,  of  all  the  forms  of  chronic. diffuse  peritonitis,  is       jj,^ 
most  common  and  of  the  greatest  clinical  importance.    In  acute  miliary  ta  '^r. 
culosis  the  ]>eritoneum,  especially  the  omentum  and  the  serous  covering  oF"   (f,^ 
liver  and  of  the  spleen,  is  studded  with  small,  gray  miliary  tubercles.     rH/y 
acute  tuberculosis  of  the  peritoneum  is  accompanied  usually  by  little  i>rrm 
serous  eff'usion.     It  is  not  attended  by  recognizable  symptoms,  and  ii»    n,^( 
included  under  the  heading  of  tuberculous  peritonitis.     So,  too,  the  erupf/05        i 
of  miliary  tubercles,  combined  often  with  local  inflammation,  on  the  penV        i 
neum,  covering  the  site  of  tuberculous  ulcers  of  the  intestine,  is  of  paffc,,.        ^ 
logical  rather  than  of  clinical  interest. 

The  most  frecjuent  fornix  of  tuberculous  peritonitis  is  characterized  hv 
abundant  production  of  firm  connective  tissue.  This  new  tissue  omnfuts 
thickening  of  the  serous  membrane  and  intimate  adhesion  of  coife  of 
intestine  and  other  abdominal  organs  to  each  other  and  to  the  abdomintl 
walls.  The  intestinal  coils  are  inextricably  matted  together.  The  omentum 
is  drawn  up  into  a  thick,  hard  mass  which  can  sometimes  be  felt  during  HA* 
as  a  transverse  band  above  the  umbilicus.  The  mesentery  and  mesocolon 
are  likewise  thickened  and  retracted.  Tubercles  are  present  everywhere  in 
the  thickened  peritoneum  and  in  the  adhesions.  They  appear  as  translaceDt 
miliary  granulations,  as  yellow  caseous  deposits,  and  as  fibroid  nodules.  Some 
fibrinous  exudation  is  present.  Cases  differ  much  as  to  the  quantitjud 
the  character  of  the  effused  lifjuid.  The  (quantity  may  be  small,  but  more 
frequently  it  is  abundant,  so  that  during  life  hydro>peritoneum  is  simnlited. 
In  the  majority  of  cases  the  liquid  consists  of  turbid,  blood-stained  eems. 
A  hemorrhagic  efl^usion  is  common  in  tul>erculous  inflammation  of  all  seroos 
membranes.  Frcsih  ecchymo.sos  and  old  pigment-stains  are  of\en  present  it 
the  fibrous  tissue,  especially  near  the  tubercles.  The  fluid  part  of  tbeexndi* 
tion  is  frequently  shut  into  separate  cavities  by  means  of  the  extensive  idhe- 
Bions.     Kncapsulated  collectiuns  of   pus  are  found  not  very  infreqnentlj. 
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*rhi»se,  as  well  as  eoflt^ned  tubercles,  may  lead  to  ulcerations  into  the  intes- 
tioil  canal  from  without.  The  adherent  coils  of  intestine  may  also  ulcerate 
into  each  other.  Even  fecal  fistula*,  opening  through  the  abdominal  parietes, 
may  be  formed. 

in  another  form  of  tuberculous  peritonitis  there  are  few  or  no  adhesions  ; 
there  is  an  abundant  collection  of  somewhat  turbid,  and  often  bloody,  serum  : 
and  the  peritoneum,  which  may  be  thickened,  is  studded  with  a  large  number 
of  tubercles  which  may  coalesce  into  the  form  of  nodules  and  plaques  as  much 
s«  an  inch  in  diameter.     This  form  has  been  called  tuberculous  ascites. 

Still  less  frequent  is  a  thkd  form  described  by  Wilks  and  Moxon  under 
the  name  of  latent  peritoneal  tubercle.  The  peritoneum  is  studded  with 
taberelos  in  the  midst  of  a  soft,  gelatinous,  fibrinous  exudation  by  which 
it«  surfaces  adhere  to  each  other. 

Tuberculous  peritonitis  in  extremely  rare  instances  may  be  a  local  affec- 
tion. It  is  usually  accompanied  by  tubercles  in  other  parts  of  the  body. 
As  a  rule,  there  is  pulmonary  tuberculosis,  but  cases  are  not  very  infrequent 
in  which  the  pulmonary  lesions  are  com])aratively  trifling,  and  there  may  be 
DO  pulmonary  tuberculosis  whatever.  Tuberculous  pleurisy  is  a  very  fre- 
quent accompaniment  of  tuberculous  peritonitis.  Primary  tuberculosis  of 
the  genito-urinary  organs — in  females  of  the  uterus  and  Fallopian  tubes,  in 
males  of  the  epididymis  and  testicle,  also  of  the  bladder,  ureters,  and  kid- 
neys— has  been  repeatedly  followed  by  tuberculous  peritonitis.  The  mesen- 
teric glands,  the  spleen,  and  the  liver  often  contain  tubercles  in  all  forms  of 
this  disease.  There  may  be  intestinal  ulcers  and  waxy  degeneration  of  vari- 
ous organs.  CHrrhosis  of  the  liver  has  been  repeatedly  observed  associated 
with  chronic  tuberculous  peritonitis.  Tuberculous  peritonitis  may  occur  at 
any  age.  It  is  rarer  before  the  fourth  and  after  the  fortieth  year  of  ago 
than  at  other  periods. 

As  regards  clinical  history  and  diagnosis,  tuberculous  peritonitis  is  an 
obtfcure  disease.  It  may  begin  acutely  or  may  be  attended  by  acute  exacer- 
bation.s,  but  as  a  rule  .it  is  insidious  in  its  onset  and  slowly  progressive  in 
its  course.  There  is  usually  moderate  fever,  with  more  or  less  acceleration 
of  the  pulse.  Vomiting  and  other  digestive  disturbances  are  more  or  less 
prominent.  Diarrhoea  alternates  with  constipation.  Other  general  symptoms 
tre — night-sweats,  hectic  paroxysms,  progressive  emaciation,  anaemia,  and  gen- 
eral debility.  As  regards  local  symptoms,  abdominal  pain  and  tenderness 
may  be  wanting,  and  they  rarely  are  prominent  symptoms.  Increasing  dis- 
tension of  the  abdomen  by  fluid  and  by  meteorism  may  be  the  first  symptom 
to  attract  attention.  It  may  be  possible  to  make  out  encysted  collections 
of  fluid  in  the  abdomen  and  tumors  formed  by  agglutinated  coils  of  intes- 
tine The  detection  of  the  thickened  and  retracted  omentum  is  a  significant 
sign. 

The  DIAGNOSIS  of  tuberculous  peritonitis  is  not  easy.  When  there  is  a  large 
accumulation  of  fluid  the  differentiation  from  ascites  is  difficult.  In  the  diagno- 
sis the  following  points  are  in  favor  of  tuberculous  peritonitis :  the  presence 
of  tubercles  in  the  lungs  and  in  other  organs ;  the  simultaneous  occurrence 
of  pleurisy  ;  no  notable  decrease  in  the  size  of  the  liver  ;  no  enlargement  of 
the  spleen  ;  the  presence  of  some  fever  and  abdominal  tenderness  ;  no  history 
of  intemperance  ;  no  marked  collateral  dilatation  of  the  abdominal  veins ;  a 
^*rge quantity  of  albumen  in  the  fluid;  and  the  recognition  of  some  of  the 
^ocd  signs  mentioned,  such  as  the  contracted  omentum.  The  distinction  of 
tuberculous  from  simple  chronic  peritonitis  is  all  the  more  difficult  from  the 
^actthat  both  may  occur  in  connection  with  chronic  pulmonary  tuberculosis. 
In  suspected  cases  the  fluid  withdrawn  by  tapping  may  be  examined  for  tuber- 
ole  bacilli,  but  failure  to  find  these  would  not  exclude  tuberculous  peritonitis. 
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The  termination  of  tuberculous  peritonitis  is  always  fatal,  either  from  the 
disease  itself  or  from  tuberculosis  of  the  lungs  or  other  organs.  The  duration 
is  from  one  or  two  months  to  a  year  or  more. 

Of  the  tumors  of  the  peritoneum,  carcinoma  is  the  only  one  which  demand* 
clinical  consideration.     The  occasional  occurrence  of  echinococcus  cyst*  io 
the  peritoneum  may  be  simply  mentioned.     C*arcinoma  of  the  peritoneam  is 
almost  always  secondary.     Colloid  cancer  is  probably  the  only  form  which 
develops  primarily  in  this  situation.     It  occurs  as  a  diffuse  growth,  invoW- 
ing  the  omentum  and  other  parts  of  the  peritoneum.     Colloid  cancer  has  it* 
seat  by  preference  in  the  peritoneum,  and  it  attains  sometimes  an  enormoan 
size,  a  growth   weighing  one  hundred  and   fourteen  pounds  having  been  ^ 
reported.      Peritoneal  cancer  may  develop  as  secondary  to  cancer  of  th^ 
ovary,  uterus,  testicle,  retro-peritoneal  glands,  rectum  and  other  parts  of  tb^^ 
intestine,  stomach,  liver,  pancreas,  etc.      It  may  appear  in  the  form  of  oo^ 
or  more  large  tumors  in  the  serous  membrane,  or  there  may  be  countle^. 
little  cancerous  nodules  studding  the  peritoneum.     The  latter  distribution 
called  miliary  carcinosis  of  the  peritoneum.     By  the  aid  of  the  micro(»oo-. 
it  is  readily  distinguished  from  tuberculosis,  which  it  resembles  in  gr^ --^ 
appearance.     Peritoneal  carcinoma  is  not  necessarily  accompanied  by  inih^  ^^ 
mation.     Usually,  however,  there  is  considerable  accumulation  of  brown  ^^i 
serum  which  may  contain  fibrin.     The  brown  color  comes  from  admixt  '^- 
with  blood.     A  new  growth  of  connective  tissue,  with  agglutination  of  in  ^.^^ 
tinal  coils,  may  accompany  cancer  as  well  as  tubercle  of  the  peritoneum.       |^ 
cancerous  peritonitis  the  local  symptoms  do  not  differ  materially  from  tbo^ 
in  tuberculous  peritonitis.     Febrile  movement  is  less  constant  and  marketl  /g 
the  former,  and  perspiration  is  not  so  liable  to  occur.    The  age  of  the  patient 
is  greater  than  in  the  majority  of  cases  of  the  latter.     When  the  priiijarr 
cancer  is  recognized,  the  diagnosis  of  cancerous  peritonitis  does  not  usuallj 
involve  much  difficulty.     When,  however,  the  primary  growth  is  latent  tie 
diagnosis  is  not  easy.     The  recognition  of  tumors  seated  in  the  peritonenn 
is  (»f  assistance  in  diagnosis.     The  examination  of  the  fluid  withdrawn  by 
tapping  may  also  be  of  assistance.     It  has  been  pointed  out  by  Foulifi  tod 
by  Thornton*  that  in  cancer  of  the  peritoneum  or  in  cancer  of  the  ovary,  witb 
ascites,  the  fluid  in  the  peritoneal  cavity  often  contains  large  cells  in  groops 
(budding  cells,  group-cells).    The  prognosis  is  fatal. 

As  regards  the  treatment  of  the  different  varieties  of  chronic  peritonitis, 
the  objects  are,  to  palliate  the  local  symptoms,  and  by  tonic  remedies,  nutri- 
tious diet,  and  hygienic  influences  to  enable  the  system  to  tolerate  the  di? 
ease  as  long  as  possible. 

Hydro-peritoneum— Ascites. 

The  term  hydro-peritoneum  or  ascites  denotes  peritoneal  dropsy.    The  fl 
accumulated  in  the  peritoneal  cavity  consists  of  clear  serum  with  the  p 
erties  belonging  to  transudations  in  general.    Like  other  dropsies,  hydro-' 
toneum  is  a  symptom  or  an  effect  of  disease,  not  strictly  a  disease  in  i* 
It  is,  however,  convenient  and  proper  to  give  separate  consideration  to  as 
as  the  accumulation  of  lifjuid  in  the  peritoneal  cavity  may  be  the  firs 
chief  manifestation  of  disease,  and  as  it  occasions  inconvenience  and  di 
to  which  therapeutical  measures  are  specially  directed.     Hydro-periti 
may  occur  either  as  a  local  dropsy  or  as  part  of  a  general  dropsy 
is.  in  conjunction  with  anasarca  and  with  dropsical  accamulations  in 
.serous  sacs. 

'  BritUh  Med.  Jonm.,  1878. 
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With  very  few  exceptions,  ascites,  occurring  as  a  local  dropsy,  is  the  result 
either  of  disease  of  the  peritoneum  or  of  obstruction  in  the  main  trunk  of  the 
-^,^3rUl  vein  or  in  the  branches  of  this  vessel  within  the  liver.     In  most  if  not 
^1 1  cases  in  which  the  ascites  is  attributable  to  disease  of  the  peritoneum  the 
4  miid  accumulation  is  to  be  regarded  as  an  inflammatory  effusion  rather  than 
^^&  a  transudation.     This  is  proven  by  the  presence  of  a  certain  degree  of 
^rB^inimation  in  these  cases,  and  by  the  fact  that  the  fluid,  in  the  amount  of 
^Ibamen  which  it  contains,  is,  as  a  rule,  more  closely  allied  to  exudations  than 
.^,,^>  tnnsudatioDs.     The  inflammation  is  often  no  more  than  a  chronic  thicken- 
£^3gof  the  peritoneum,  either  diffuse  or  in  the  form  of  nodules,  and  it  may  not 
\p^  attended  by  the  exudation  of  fibrin.     This  form  of  peritonitis  has  been 
^^4eribed  in  the  preceding  article  as  chronic  serous  peritonitis.     Tubercles 
^«id  cancer  of  the  peritoneum  may  also  be  causes  of  ascites,  even   when 
Y^arked  inflammatory  changes  are  absent ;   but  here,  too,  the  serous  accu- 
se ulation  is  to  be  attributed  to  inflammatory  alterations,  which  careful  exam- 
icftition  will  usually  reveal.     It  is  a  rule  that  slight  inflammatory  changes  in 
^lie  vascular  walls  are  attended  by  an  efl\ision  chiefly  serous.    Obstruction  of 
<^laemain  trunk  of  the  portal  vein,  as  a  result  of  thrombosis  or  pylephlebitis, 
£0  most  cases  is  followed  by  ascites.     Cirrhosis  is  the  most  common  morbid 
condition,  seated  in  the  liver,  which  causes  ascites.     Syphilitic  hepatitis  is 
^Iflo  a  cause  of  ascites,     fichinococcus,  abscess,  cancer,  and  other  tumors  of 
the  lifer  may  cause  ascites  by  compressing  the  portal  vein  or  its  principal 
braoches.     Atrophy  of  the  liver  induced  by  external  pressure  or  by  growths 
in  it«  substance  may  likewise  be  a  cause.     Advanced  amyloid  degeneration 
of  the  liver  is  accompanied  by  ascites  as  a  rule.     These  various  diseases  of 
the  liver  will  be  considered  in  the  following  chapters.     With  the  possible 
exeeption  of  amyloid  liver,  they  all  cause  ascites  by  interfering  with  the 
|onal  circulation  through  this  organ. 

The  causes  of  hydro-peritoneum  in  conjunction  with  general  dropsy  are 
ob»traction  to  the  circulation  in  the  lungs  and  through  the  heart  and  a 
kjdremic  state  of  the  blood.  The  most  important  of  the  pulmonary  causes 
are  emphysema  and  fibroid  induration  and  contraction  of  the  lungs,  such  as 
my  follow  chronic  pleurisy.  Uncompensated  valvular  lesions  and  other 
•rpnic  diseases  of  the  heart  are  frequent  causes  of  ascites  with  general 
tepsy.  Bright's  disease  is  by  far  the  most  important  cause  of  ascites  refer- 
aUe  to  hydnemia ;  but  other  cachexias,  as  the  tuberculous,  the  cancerous,  the 
ijphilitie.  and  the  malarial,  may  also  cause  hydraemic  dropsy.  From  the 
ftre^iog  it  is  evident  that  dropsy  of  the  peritoneum,  as  of  other  parts,  may 
W  divided  into  mechanical  dropsy  and  cachectic  dropsy.  Ascites  due  to 
feechanical  causes  (obstructions  to  the  circulation  in  the  liver,  lungs,  or  heart) 
naches  a  higher  degree  than  that  due  to  hydrsemia. 

Ascitic  fluid  consists,  as  a  rule,  of  yellowish  serum.  In  cachectic  peritoneal 
AojMy  it  is  clear  and  watery  in  appearance.  In  cirrho.sis  of  the  liver  it  is 
darker  in  color.  It  may  be  stained  with  blood,  especially  in  tuberculosis 
ttd  in  cancer  of  the  peritoneum.  The  specific  gravity  is  rarely  below  1004 
lid  seldom  exceeds  1020.  The  percentage  of  albumen  is  less  than  in  exu- 
dations. In  dropsical  accumulations  in  the  peritoneal  cavity  the  ({uantity  of 
iJDhumen  is  usually  less  than  2|  per  cent.,  whereas  in  inflammatory  exuda- 
taoDd  in  the  same  situations  the  quantity  generally  exceeds  4  per  cent.  In 
oebectic  ascites  the  amount  of  albumen  rarely  exceeds  1  per  cent.,  whereas 
11  ascites  due  to  tuberculosis  of  the  peritoneum  the  (juantity  is,  us  a  rule, 
greater  than  2J  per  cent.  Chemical  examination  of  fluid  removed  by  tap- 
ping inaj  thus  be  of  assistance  in  diagno.sis.  Ascitic  fluid  contains  fibrinogen, 
■ad  it  often  coagulates  spontaneously  when  withdrawn  from  the  body.  At 
ABtopsies  ascitic  fluid  is  by  no  means  always  found  devoid  of  coagulated 


528  DISEASES  OF  THE  PERITONEUM. 

fibrin.  Since  Schmidt's  investigations  as  to  the  coagulation  of  fibrin  it  hat 
not  been  found  possible  to  draw  as  sharp  a  distinction  between  fluids  free 
from  fibrin  and  those  containing  this  substance  as  was  formerly  done. 

The  transudation  may  present  a  milky  appearance  from  an  admixture  of 
chyle  in  consequence  of  compression  or  of  rupture  of  the  thoracic  duct  or 
large  chyle-vessels.     This  condition  is  called  chylous  ascites  (hydrops  chjlo- 
SU8.)    A  similar  appearance  may  be  due  to  the  presence  of  a  large  number  of 
fat-granules  and  of  cells  containing  molecules  of  fat.    This  constitutes  hydrops 
adiposus.     It  has  been  observed  in  connection  with  cancer  and  with  tubercle 
of  the  peritoneum.     In  one  case  of  chylous  ascites  which  followed  residence 
in  a  tropical  climate  Winckel  found  in  the  fluid  countless  parasites  resen. 
bling  the  Filaria  sanguinis  detected  by  Lewis  in  the  blood  of  those  sufferinr 
from  chyluria.* 

In  the  account  of  the  clinical  history  of  ascites  reference  is  not  had  to 
slighter  transudations,  such  as  occur  in  cachectic  states,  and  which,  as  a  nile, 
neither  give  rise  to  symptoms  nor  call  for  therapeutical  interference. 

The  effusion  of  liquid  and  its  accumulation  take  place  without  pain.  tes. 
derness,  or  any  local  subjective  symptoms.  The  enlargement  first  directi 
attention  to  the  abdomen.  In  the  majority  of  cases  it  goes  on  with  rapiditj, 
and  the  abdomen  soon  becomes  considerably  or  greatly  distended.  The  »m^ 
toms  referable  directly  to  the  dropsy  proceed  from  the  mechanical  pressure 
of  the  liquid  and  are  in  proportion  to  the  quantity  of  the  eflfusion.  Thedii- 
tension  of  the  abdominal  walls  by  the  liquid  and  its  weight  occasion  more  or 
less  inconvenience.  The  functions  of  the  abdominal  organs  (stomach,  liver, 
kidneys)  are  impaired  by  compression.  Pressure  on  the  veins  within  tlie 
abdomen  gives  rise  to  oedema  in  the  lower  extremities.  The  movements  of 
the  diaphragm  arc  restrained  or  arrested,  breathing  being  carried  on  bj  iU 
costal  muscles,  and  if  the  accumulation  be  very  large  the  capacity  of  the 
chest  is  diminished  by  the  upward  pressure.  The  appetite  is  usuallj  i»* 
paired.  A  sense  of  fulness  is  frequently  felt  after  taking  food  in  modente 
quantity.     Vomiting  and  diarrhoea  are  occasional  symptoms.' 

Enlargement  of  the  superficial  veins  on  the  anterior  aspect  of  the  trunk  ii 
a  consequence  of  the  passage  of  a  portion  of  the  blood  from  the  portal  Ten 
into  the  systemic  venous  system  through  anastomosing  branches.  The  Bup«>- 
ficial  veins  of  the  abdomen  in  some  cases,  of  the  chest  in  other  cases,  lal 
sometimes  in  both  situations,  become  more  or  less  dilated,  presenting  a  vaii- 
cose  appearance.  Hernial  protrusions  at  the  umbilicus  and  in  other  sitoatMNH 
are  occasionally  produced. 

When  the  fluid  accumulation  is  considerable,  oedema  of  the  lower  extreiu* 
ties  is  a  pretty  constant  symptom,  the  amount  of  oedema  varying  much  ■ 
different  cases.  The  limbs,  scrotum,  and  penis  sometimes  become  enormouly 
swollen.  Some  oedema  of  the  lower  limbs  preceded  an  enlargement  of  tM 
abdomen  sufficient  to  attract  the  attention  of  the  patient  in  one-half  of  tk« 
cases  (21)  among  those  analyzed  by  me,  the  histories  of  which  contained 
information  on  this  point.  (Edema  of  the  face  and  upper  extremities  doM 
not  belong  to  the  clinical  history  of  local  hydro-peritoneum.  If  preBent,!! 
usually  denotes  coexisting  renal  or  cardiac  disease.  In  the  progress  of  th 
affection  emaciation  and  pallor  become  marked.  The  attenuation  of  IIm 
upper  part  of  the  body,  the  distended  abdomen,  and  the  oedematouB  knre 
extremities  combine  to  render  the  appearance  highly  characteristio  <^  tk 

»  Winckel,  Deuisches  Archiv/ur  klin.  3/^r/.,  1876,  Bd.  17,  p.  303. 
'^  Vide  ))aper  by  the  author,  entitled  "Clinical  Report  oo  Hydra-peritoneum,  ban 
<>u  an  Analysis  of  Forty-six  Cases,"  American  Journal  cf  Medical  Sutmou,  April,  IW 
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Sectioit     Cholaemia  or  icterus  is  occasionally  present.     It  occurred  in  7  of 
iie  46  cases  which  I  have  analyzed. 

Pevcr  does  not  attend  the  progress  of  this  affection.  The  pulse  may  be 
more  or  less  increased  in  frequency  and  proportionately  feeble,  or  it  is  more 
w  less  enfeebled  without  acceleration.  The  urine  is  frequently  scanty.  The 
mind  is  usually  intact,  but  in  a  certain  proportion  of  cases,  toward  the  close 
rf  life,  delirium,  convulsions,  and  coma  occur.  These  symptoms  may  be  due 
toTiTsemia  or  to  retention  in  the  blood  of  the  excrementitious  principles  of 
the  bile  (cholestersemia). 

The  mode  of  dying  in  the  great  majority  of  cases  is  by  slow  asthenia.  A 
npid  and  large  accumulation  of  liquid  may  destroy  life  by  interference  with 
respiration ;  and  apncea  and  asthenia  are  combined  when  coma  precedes  death. 
The  PROO.N08IS  in  most  cases  is  unfavorable.  The  cases  in  which  a  perma- 
nent recovery  takes  place  arc  few.  The  morbid  conditions  on  which  the 
jffection  is  dependent  are  generally  incurable,  and  lead  to  its  return,  sooner 
or  later,  in  most  of  the  cases  in  which  the  dropsy  disappears  or  is  removed. 
The  duration  of  the  affection  is  variable.  In  the  fatal  cases  of  those  which  I 
have  analyzed,  the  duration  varied  between  six  weeks  and  seventeen  mouths, 
the  average  duration  being  more  than  five  months.  Cases  in  which  the  affec- 
tion is  attributable  to  obstruction  of  the  portal  vein  by  non-infecting  emboli 
or  bj  thrombi  may  end  in  recovery,  changes  in  the  obstructing  thrombus  or 
eobolns  taking  place  which  permit  return  of  circulation  through  the  ob- 
itnicted  vessel.  Instances  apparently  exemplifying  this  fact  have  come 
uder  my  observation. 

The  DIAGNOSIS  of  hydro-peritoneum  is  generally  made  without  difficulty, 
jet  there  is  a  liability  to  errors  which  may  lead  to  serious  results.     A  dis- 
tended bladder  has  been  punctured,  the  case  being  supposed  to  be  one  of 
peritoneal  dropsy.     There  is  a  tradition  that  John  Hunter  made  this  mis- 
tike.    On  careful  examination  the  tumor  formed  by  the  distended  bladder 
Bij  generally  be  felt  through  the  abdominal  walls,  but  the  introduction  of 
the  catheter  is  the  diagnostic  test.    The  sacculated  bladder  may  cause  a  notable 
aoterior  projection  of  the  abdomen.     The  contents  of  the  saccular  appendage 
jttj  generally  be  removed  by  the  catheter  combined  with  suction  by  means  of 
IB  india-rubber  bag.     Pregnancy,  the  liquor  amnii  being  unusually  abundant, 
his  been  mistaken  for  dropsy  and  the  uterus  has  been  punctured.     Careful 
examination  through  the  abdominal  walls  and  per  vaghiam,  together  with 
liicaltation  of  the  abdomen,  should  prevent  this  error.     Great  corpulence 
has  led  to  error  and  to  the  operation  of  paracentesis,  as  in  the  famous  case 
of  "  dry  tapping  "  related  in  the  lectures  of  Sir  Astley  Cooper.      Finally, 
tympanites,  large  abdominal  tumors,  and  ovarian  cysts  are  to  be  discriminated 
from  peritoneal  dropsy. 

The  enlargement  of  the  abdomen  from  dropsy  begins  at  the  lower  part ; 
ad  if  the  abdomen  be  not  largely  distended  it  is  more  marked  below  than 
bove  when  the  patient  stands  or  sits.  The  enlargement  on  both  sides  is 
)aal,  and  the  abdomen  is  symmetrical.  If  the  patient  lie  upon  either  side, 
le  weight  of  the  liquid  causes  the  depending  side  to  sag.  Percussion  on  one 
(le,  the  open  palm  being  placed  on  the  opposite  side,  frequently  causes  a 
taracteristic  shock,  called  the  sense  of  fluctuation.  Sometimes  this  sensa- 
m  13  more  appreciable  when  the  palm  is  placed  near  the  point  at  which  the 
Tcussion  is  made.  The  former  method  of  percussion  gives  rise  to  what  is 
lied  diametrical,  and  the  latter  to  peripheral  fluctuation ;  but  a  more  sat^ 
BCtory  application  of  percussion  is  to  compare  the  results  when  the  patient 
placed  in  different  positions.  Percussing  first  in  the  sitting  or  standing 
Btore,  tympanitic  resonance,  from  intestinal  gas  contained  in  the  intestine 
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floating  upon  the  liquid,  18  usually  found  at  the  upper  part  of  the  abdomeo, 
extending  below  for  a  greater  or  less  distance,  and  flatness  from  this  \mn\ 
to  the  pubis.     Placing  the  patient  on  the  back,  the  change  in  the  relative 
situation  of  the  liquid  and  the  intestine  is  shown  by  the  greater  extension  of 
the  tympanitic  resonance  toward  the  pubis.     Similar  proof  of  the  presence 
of  liquid  is  obtained  by  percussing  upon  either  side  of  the  abdomen  succew- 
ively,  the  body  being  inclined  first  to  one  side,  and  then  to  the  other.    Tfce 
exceptional  cases  in  which  this  test  afforded  by  percussion  is  not  available  are 
those  in  which  the  intestinal  coils  are  fixed  by  morbid  adhesions.     Dm  'm 
rare  in  cases  of  a  purely  dropsical  affection. 

The  several  affections  simulating  dropsy  which  have  been  named  uit 
generally  be  excluded  by  the  application  of  percussion  as  just  described 
Ovarian  cysts  of  sufficient  size  to  distend  the  whole  abdomen  are  the  moiii 
likely  to  be  confounded  with  hydro-peritoneum.  These  are  generally,  how. 
ever,  distinguishable  by  the  appreciation  of  the  form  of  the  cyst  through  the 
abdominal  walls,  the  existence  of  a  tumor  on  one  side  before  it  extended  to  the 
whole  of  the  abdomen,  the  absence  of  symmetry  in  the  enlargement  of  die 
two  sides,  together  with  the  want  of  evidence  of  the  presence  of  liquid  ip. 
the  peritoneal  sac,  afforded  by  percussion  when  the  body  is  placed  in  differ, 
ent  positions.  The  chemical  and  the  microscopical  examination  of  the  ixA 
removed  by  puncture  often  assists  in  this  differential  diagnosis.  When  tbe 
fluid  is  thick  and  viscid  it  is  ovarian.  The  thin  ovarian  fluids  present  mon 
difficulty  in  diagnosis.  The  presence  of  a  large  quantity  of  a  modified  form 
of  albumen,  called  paralbumen,  is  diagnostic  of  ovarian  cysts.  So,  too,  tb 
recognition  of  a  large  number  of  granular  corpuscles  devoid  of  nuclei,  ii 
which  the  granules  arc  insoluble  in  acetic  acid  and  in  ether,  is  diagnogtie. 
These  bodies  arc  known  as  the  ovarian  corpuscles  of  Drysdale.  The  det«^ 
tion  of  a  few  of  these  corpuscles  and  the  presence  of  a  small  quanUtj  of 
paralbumen  are  not  sufficient  for  the  diagnosis.  Ovarian  fluids  very  rardy 
coagulate  spontaneously.  If  cylindrical  epithelial  cells  be  found,  the  fluid 
comes  from  an  ovarian  cyst,  but  these  cells  are  rarely  discovered.  The  spe- 
cific gravity  of  ovarian  fluids  is  generally  higher  than  that  of  ascitic. 

The  TREATMENT  of  hydro-pcritoneum  relates— ^r«/,  to  the  drop»cal  effi; 
sion;  and  secoiuf,  to  the  morbid  conditions  on  which  the  effusion  depeodi. 
As  regards  the  dropsical  effusion,  the  object  is  to  effect  its  removal  or  dimi- 
nution.     For  this  object,  medicinal  and  surgical  measures  may  be  emploved. 
The  medicinal  means  consist  of  remedies  to  eliminate  water  from  the  blood 
and  thereby  induce  absorption  of  the  effused  liquid.     The  elimination  of 
water  from  the  blood  is  to  be  accomplished  by  diuretics  and  hydragogw 
cathartics.     Diuretics  in  most  cases  effect  but  little.    It  is  generally  not  eny 
to  obtain  much  diuretic  effect  from  any  of  the  remedies  of  this  class^tM 
difficulty  arising  from  the  slowness  with  which  the  remedies  enter  the  general 
circulation,  owing  to  the  fact  that  the  morbid  conditions  giving  rise  to  thi 
dropsy  usually  involve  obstruction  to  the  portal  circulation.     Of  13  ciNI 
treated  with  diuretic  remedies,  in  8  no  effect  upon  the  dropsy  was  produced', 
in  5  more  or  less  diminution  of  the  dropsy  followed ;  but  in  only  2  cases  VH 
the  improvement  marked  and  progressive.     Little  dependence,  therefore,  ii 
to  be  placed  on  diuretics,  but  inasmuch  as,  if  properly  prescribed,  they  do 
not  cause  much  disorder  or  prostration,  they  should  be  fairly  tried.    Tta 
saline  and  vegetable  diuretics  may  be  given  in  succession,  and  a  dinretia 
effect  is  more  likely  to  be  produced  if  several  be  employed  in  combinatMNL 

Hydragogue  cathartics  act  more  efficiently  than  diuretics,  but  clinifld 
observation  does  not  furnish  much  evidence  of  success  from  their  use.  Of 
the  different  hydragogues,  elaterium  is  the  most  reliable.     I  am  accuBtOBMA 
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prescribe  this  remedy  in  doses  of  a  quarter  of  a  grain  repeated  at  short 
tervals  until  abundant  liquid  evacuations  are  produced.  Afterward  the 
>ses  may  be  repeated  according  t^  circumstances.  Owing  to  the  disturb- 
nce  and  prostration  caused  by  the  prolonged  use  of  hydragogucs,  they  are 
able  to  do  harm  and  should  not  enter  largely  into  the  treatment. 

The  apocynum  cannabinum,  or  the  Indian  hemp  indigenous  in  this  coun- 
try, is  considered  by  some  as  an  efficient  hydragogue  in  this  form  of  dropsy. 
Prom  some  trial  of  this  remedy  in  Belle vue  Hospital  I  have  been  led  to 
think  it  is  less  reliable  than  the  elaterium.  The  decoction  of  the  root  or 
the  extract  may  be  employed. 

It  is  important  to  bear  in  mind  that  in  order  to  secure  the  desired  effect  of 
diuretics  or  hydragogue  cathartics  upon  the  dropsy  the  ingestion  of  liquids 
ifl  to  be  restricted,  the  patient  drinking  no  more  than  the  wants  of  the  body 
icqaire. 

The  surgical  method  of  effecting  the  removal  of  the  liquid  is  tapping. 
With  respect  to  this  operation  the  views  heretofore  held  are  that  it  is  to  be 
resorted  to  only  when  the  abdominal  distension  occasions  great  distress  or 
danger,  and  not  until  the  indirect  means  have  been  thoroughly  tried ;  that 
tlie  dropsy  generally  increases  more  rapidly  after  the  operation  ;  and  that  the 
operation  involves  danger  if  the  system  be  much  prostrated.  These  views 
are  erroneous.  Tapping  effects  promptly,  without  perturbation  and  without 
impairing  the  vital  powers,  the  object  for  which  diuretics  and  cathartics  are 
employed,  the  latter  being  generally  ineffectual,  disturbing  the  digestive  func- 
tioD8,and  enfeebling  the  powers  of  life.  The  operation  is  a  trivial  one,  involv- 
ing little  risk  of  accidents  or  of  peritoneal  inflammation.  A  patient  under  my 
observation  had  repeatedly  tapped  himself,  using  as  a  trocar  a  blade  of  a  pair 
rf  scissors,  and  a  piece  of  an  ordinary  clay  pipe-stem  as  a  canula.  There  is 
BO  dinger  from  increased  rapidity  of  effusion  directly  after  the  operation. 
The  patient  is  spared  not  only  the  inconvenience  and  distress,  but  the  perma- 
ttCDt  injury  caused  by  the  prolonged  pressure  of  the  lifjuid  upon  the  abdoni- 
inal  ind  thoracic  viscera,  and  he  is  in  a  condition  more  favorable  for  the  action 
of  remedies  other  than  those  which  have  special  reference  to  the  removal  or 
diminution  of  the  dropsy.  Clinical  experience  shows  that  in  some  cases, 
wen  when  the  dropsy  is  dependent  on  cirrhosis,  the  liquid  does  not  accumu- 
bte  for  weeks,  months,  and  years  afterward.  In  another  work  T  have  cited 
•neral  instances  in  which,  after  a  great  number  of  tappings,  the  dropsy  ceased 
ts return  and  recovery  seemed  to  be  complete.*  It  is  judicious  to  resort  to 
tipping  as  soon  as  the  accumulation  of  liquid  is  sufficient  to  occasion  much 
neoDvenience,  adopting  this  direct  method  in  lieu  of  the  indirect  moans, 
Irerided  the  latter  do  not  prove  immediately  efficacious,  and  repeating  the 
lotion  whenever  the  abdomen  becomes  again  distended.  These  views  were 
fUBciated  by  me  in  a  paper  published  in  1863,  and  were  based  on  the 
xnlts  of  tapping  in  20  cases  under  my  observation,  the  operation  in  these 
cues  being  performed  but  once  in  11  cases,  and  in  the  remaining  9  cases 
kng  repeated  from  three  to  thirty  times.  The  conclusions  drawn  from  the 
IhbU  contained  in  the  histories  of  these  cases  are  the  following:  1.  Tapping 
Mj  be  resorted  to  as  a  palliative  measure  when  the  condition  of  the  patient 
inch  that  only  temporary  relief  is  to  be  expected.  2.  In  a  certain  propor- 
m  of  cases  the  dropsy  returns  more  or  less  quickly,  and  it  may  be  necessary 
repeat  the  operation  many  times.  The  repetitions,  however,  are  innocuous, 
kif  was  illastrated  in  one  case  in  which  it  was  performed  thirty  times  within 
^teen  months.  3.  In  some  cases  the  dropsy  does  not  return  for  a  consid- 
ible  or  even  a  long  period,  and  in  some  cases  it  never  returns.  That  it  will 
ire  %  earative  measure  is  not  to  be  expected  in  the  majority  of  cases. 
*  Vide  Clinical  Medicine, 
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Since  the  publication  of  that  paper  the  correctness  of  these  conclusioos  hu 
been  substantiated  by  a  large  number  of  cases  under  my  observation.  If  h 
be  deemed  advisable  to  avoid  a  rapid  withdrawal  of  the  liquid,  it  may  be 
removed  by  aspiration.  An  aspirating  needle,  however,  should  not  be  used. 
My  adaptation  of  Davidson's  syringe  is  the  most  convenient  aspirator.* 

The  dropsical  collection  is  sometimes  discharged  spontaneously,  the  walb 
of  the  abdomen  becoming  attenuated  by  distension  and  rupture  taking  plaet 
The  perforation  in  these  cases  is  most  likely  to  occur  at  the  umbilicus  or  al 
some  point  at  the  median  line.  In  a  case  at  Bellevue  Hospital  a  protraoot 
of  a  cyst-like  tumor  took  place  at  the  umbilicus,  which,  after  attaining  t 
large  size,  burst,  and  the  contents  of  the  peritoneal  sac  were  discha^ej 
through  tne  opening.  Four  months  after  the  spontaneous  discharge  took 
place  the  dropsical  effusion  had  not  returned. 

The   treatment  relating  to  the  morbid   conditions  on  which  the  dropiy 
depends  embraces,  in  the  first  place,  measures  to  prevent  an  increase  of  tbt 
incurable  lesion  which  exists  in  the  majority  of  cases — namely,  cirrhosigof 
the  liver.     It  will  be  seen,  when  we  come  to  consider  this  lesion,  that  it  ii 
caused  by  spirit-drinking.     Change  of  habits  as  regards  the  use  of  spirits  ii 
therefore  the  most  important,  of  the  measures  coming  under  this  head,    b 
the  second  place,  certain  accessory  or  co-operative  causative  conditions  maj 
be  removed — causes  which  act  by  impoverishing  the  bloodand  impairing  tM  j 
forces  which  carry  on  the  circulation.     This  part  of  the  treatment  embnuM  ] 
tonic  medication  with  nutritious  diet  and  other  measures  to  strengthen  aal  ^ 
invigorate  the  system.     Well-directed  treatment  for  this  end,  althougb  not  j 
curative,  will  often  do  much  to  prolong  life  and  to  secure  as  much  improffr  ! 
ment  of  health  as  is  compatible  with  existing  structural  lesions. 

Mechanical  compression  of  the  abdomen  after  tapping,  by  means  of  ( 
swathe  or  a  laced  supporter,  is  a  measure  of  importance,  as  not  only  affoid> 
ing  comfort,  but  tending  to  prevent  a  renewal  of  the  dropsical  efiiifiioiL 
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Suppurative  Hepatitis.— Chronic  Interstitial  Hepatitis  (Cirrhosis). — Sjphilitie   Hqf 
titis. — Acute  Yellow  Atrophy  of  the  Liver. 

OF  diseases  affecting  the  solid  abdominal  viscera,  the  greater  number  wai 
the  more  important  are  seated  in  the  liver.  These  will  be  first  eoa- 
sidered,  and  afterward  diseases  of  the  spleen  and  pancreas.  Acute  difiMI 
hepatitis,  considered  as  a  disease  distinct  from  acute  yellow  atrophy  of  thi 
liver,  has  so  little  practical  interest,  except  in  certain  tropical  climates,  thil 
it  is  not  considered  in  the  present  edition  of  this  work.  Suppurative  hepatitii 
or  hepatic  abscess,  chronic  interstitial  hepatitis,  syphilitic  hepatitis,  and  memU 
yellow  atrophy  of  the  liver  will  be  treated  of  in  this  chapter,  and  the 
chapter  will  embrace  the  different  structural  together  with  functional  \ 
tions. 

*  Vide  paper  entitled  ''  Early  Tapping  in  Cases  of  Aadtes,"  bv  the  author,  read  rt  a 
meeting  of  the  British  Medical  Association,  in  August,  18S3,  and  published  in  the  Ml 
18^  Med.  Journal,  and  in  the  Journal  of  the  Am.  Med.  AtMciationf  Sept.  15,  1883. 
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Suppurative  Hepatitis— Abscess  of  the  Liver. 

Anatomical  Characters. — Suppurative  hepatitis  is  always  circumscribed 
tnd  leads  to  the  formation  of  abscess.  There  may  be  only  one  abscess,  which 
may  attain  a  very  large  size,  so  as  to  occupy  the  greater  part  of  the  liver. 
Such  large  solitary  abscesses  are  found  especially  when  the  disease  is  of  trau- 
matic origin  or  when  it  occurs  in  tropical  climates.  They  are  sometimes  called 
tropical  abscesses.  There  may  be  multiple  abscesses,  varying  in  number  be- 
tween three  and  forty  or  more.  When  very  many  the  individual  abscesses  are 
QBually  of  small  size.  In  a  case  under  the  author's  observation  five  and  a  half 
qaarts  of  pus  were  at  once  evacuated  by  an  opening  made  through  the  thoracic 
walls.  The  patient  recovered.  An  abscess  has  been  found  to  contain  after 
death  eighteen  pints  of  pus,  the  entire  organ  except  the  left  lobe  being  trans- 
formed into  a  mere  sac.  The  abscess  may  be  situated  at  any  part  of  the 
gland.  It  is  oftener  seated  in  the  right  than  in  the  left  lobe,  and  oftenest 
at  the  posterior  and  superior  portion  of  the  right  lobe. 

We  may  assume  that  abscesses  in  the  liver,  as  well  as  abscesses  elsewhere, 
are  caused  by  the  invasion  of  micro-organisms.  In  most  cases,  and  probably 
by  proper  methods  in  all,  it  is  possible  to  demonstrate  the  presence  of  bac- 
teria in  hepatic  abscess.  In  the  majority  of  cases,  at  least  in  temperate 
climates,  the  bacteria  enter  the  liver  by  the  blood-current,  either  through 
the  portal  vein  or  the  hepatic  artery.  They  lodge  within  the  capillaries 
of  the  liver,  where  they  usually  form  zoogloea  filling  up  a  certain  number 
of  capillaries.  The  hepatic  cells  adjacent  to  these  capillaries  become  cloudy, 
lose  their  nuclei,  and  disintegrate.  In  this  way  necrotic  foci  are  produced 
which  appear  to  the  naked  eye  as  grayish  or  yellowish-gray  spots  embracing 
one  or  more  hepatic  lobules.  Around  these  areas  of  necrosis  there  is  an 
emigration  of  white  blood-corpuscles,  which  appear  first  in  the  interlobular 
connective  tissue,  rarely  in  the  centre  of  the  lobules.  This  accumulation 
of  pus-cells  is  accompanied  by  the  breaking  down  and  liquefaction  of  the 
necrotic  tissue.  The  result  is  the  formation  of  an  abscess-cavity.  Small 
abscess-cavities  so  produced  may  coalesce  and  make  larger  cavities.  As  a 
rule,  the  longer  the  duration  of  the  disease  the  smaller  the  number  and  the 
larger  the  size  of  the  abscesses. 

The  purulent  matter  from  an  hepatic  abscess  often  does  not  differ  from 
ordinary  pus,  but  it  may  contain  liver-cells  and  shreds  of  necrotic  tissue.  It 
is  not  infrequently  reddish  or  brownish  in  color  from  extravasated  blood,  or 
it  may  be  stained  with  bile  when  the  abscess  communicates  with  one  of  the 
bile-ducts.  Sometimes  the  abscess  contains  few  or  no  recognizable  pus-cells, 
but  instead  debris  composed  of  fatty  and  albuminous  granules,  pigment-par- 
ticles, bacteria,  and  perhaps  shreds  of  dead  tissue.  The  walls  of  the  abscess 
at  first  consist  of  exposed  hepatic  tissue  more  or  less  discolored,  ragged,  and 
infiltrated  with  pus-cells;  but  after  a  time  a  wall  of  connective  tissue  is 
formed  which  increases  in  thickness  and  firmness  with  age.  Sometimes  the 
abscess- wall  becomes  gangrenous,  especially  when  air  enters  the  abscess  or 
when  the  abscess  is  secondary  to  gangrene  in  some  part  of  the  body.  An 
instance  of  this  is  reported  in  the  author's  Clinical  Medicine. 

If  the  contents  of  an  abscess  be  discharged,  its  walls  may  cease  to  secrete 
pus  and  cicatrization  may  ensue.  The  pus  in  small  abscesses  may  become 
thick  and  dry  and  remain  innocuous,  or  an  abscess  may  become  enveloped 
with  extremely  firm  fibrous  tissue  and  cease  to  grow ;  but  as  a  rule,  if  lite 
continue,  the  pus  makes  its  way,  as  in  other  abscesses,  in  the  direction  in 
which  the  pressure  is  least,  and  is  at  length  discharged  in  some  cavity,  canal, 
or  outlet. 

When  the  abscess  reaches  the  surface  of  the  liver  a  circumscribed  infiam- 
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uiation  of  its  serous  covering  takes  plai'e.  Tilth,  as  a  rule,  1 
Wtweon  the  aiirface  of  the  liver  and  tlie  diaphragm,  the  al 
twnti  neighboriiig  viscus. 

In  the  larji;er  proportion  of  cases  the  evacuation  Is  throujjh  iha*  thunrifil 
the  ttbUominHl  parietes*     AVheri  it  takes  this  direction  a  fluctuttliu;!  tun 
after  a  titne   msikes  its  appearance,  eaused   hy  the  aceuuiulation  uf  llie 
beneath  the  integument.       The  turnor^  if  leA   to  itself,   iuerease^,  b^^cin 
pointed,  the  skin  becomes  reddened^  and  finally  the  disclmrge  i»  cffeetiwl  I 
nlcenitiyn.      The  most  fre^jueut  situation  of  the  tumor  is  billow  the  en^ifdl 
cartilage^  but  it  may  appear  at  any  point  over  the  sit€  of  the  liver. 
times  the  pus  burrows  beneath  the  int^*gument,  and  the  tumor  is  sitmledi 
a  greater  or  less  distance  from  the  liver.    It  has  been  obseTvt*d  it»  bi^  ms^C 
ftxilhi,  and  below  on  the  inner  side  of  the  thigh.    In  the  latter  case*  it  i*  Iia 
to  be  mistaken  fur  Uunbur  abscess.    Of  course  partial  peritonitis  and  julbcifl 
over  the  cireumseribed  space  occupied  by  the  altscess  are  essential  iu  ati 
that  the  pus  may  be  discharged  externally.    This  conservative  prnvis   ~^ 
not  always  precede  the  opening  of  the  abscess,  and  then  the  rontrritst 
rbarged  int^>  the  peritoneal  cavity  ;  peritonitis  is  at  once  de^ 
these  eircunjstanees  death  speedily  follows.     The  direction  1m 
which  the  pus  takes  is  through  the  diaphragm   into  the  chest.      Farti*!  [ 
tr>nitis  precedes  the  perforation  *A'  the  diaphragm,  and  partial  pleuritii*  i^nfal 
fre<|uently  limited  to  a  small  space,  preventing  evacuation  into  the  plcn 
cavity.      Ik'casionally,  however,  the  latter  conservative  proviwon  d(m 
take  place,  and  the  pus,  discharged  into  the  pleural  cavity,  at  odci?  c»ud 
general  [>lcuritis.       If  this  be  prevented  by  adhesion   around   the  up^nii 
through  the  diaphragm,  the  lung  becomes  perforated,  and  tht?  ev»cu»«ionj 
into  the  bronchial  tubes,  the  pus  being  diseliarged  by  expeetoralitJiu 
abscess  is  snmeiimes  evacuated  into  the  pleural  cavity,  and  afterward  |i^ 
furation  of  the  lung  takes  place  and  the  pus  is  expectorated.     (Hher  lea«  f 
i|uent  directions  in  which  the  pus  is  distJiarged  are  the  fuHoTiin'^"  Inlul 
stomach  or  intestine,  the  pus  being  then  discharged  by  v*  rj 

into  the  pericardium,  causing  pyo-pericarditis,  or  if  the  iin 
large  speedy  death ;  into  the  pelvis  of  the  right  kidney,  llie  pus  iH'iiip 
charged  with  the  urine;  into  an  hepatic  vein  or  the  vena  cava,  giving  ri* 
purulent  infection  of  tlje  blood;  into  the  gjill-bladder  or  biliary  duct*,  i 
thus,  if  there  be  no  obstruction,  the  pus  finds  its  way  into  the  dnodcnutn. 
a  case  which  came  under  my  observation  an  abscess  pointed  exccrnnlly  i 
was  opened ;    subsequently  perforation  of  the  stomach   took   place  imd 
uids  ingest<;d  escaped  through  the  external  opening,  the  patient  dying 
inanition. 


Clinical  History. — Tlie  clinical  history  oJ  liej>;itic  abicesi  is 
The  symptoms  rarely  point  distinctly  to  this  afTcction,  Pain  exiu 
hepatitis  be  near  the  surface  of  the  liver  and  whenever  |iartia1  perl 
ensues;  but  even  then  pain  is  not  iilways  a  prominent  symptom,  and  if  j 
inflammation  be  deep-seated  there  may  Im*  no  jmin.  Pain  is  felt  in  the 
shoulder  in  a  small  number  of  cases.  Rigidity  of  the  abdominal  walli*  < 
the  liver  or  of  the  right  rectus  mnsele  is  a  sign  to  which  much  importau<( 
attached  by  several  observers.  Febrile  movement  is  rarely  marked,  and  i 
be  wanting.  Chills  usually  occur  during  the  suppurative  prooeast. 
sometimes  occur  regularly,  simulating  inlermitteut  fever,  but  geuemlly 
are  irregular.  Jaundice  is  rare.  The  appetite  and  digesliou  may  be  molt 
less  disturbed  or  they  may  be  unaffected.  The  nutrition  may  he  but  htiJ/ 
Dot  at  all  affected.  Reference  is  now  had  to  symptoms  prior  to  the  disrhd 
of  the  pus  or  its  appearance  beneath  the  integument.     The  affection  i»J 
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infrequently  completely  latent.  It  is  not  uncommon  in  tropical  climates  to 
find  an  abscess  in  the  liver  in  bodies  dead  with  various  diseases  when  hepatic 
disease  had  not  been  suspected  during  life ;  and  the  first  intimation  of  the 
existence  of  this  affection  during  life  in  certain  cases  may  be  the  discharge 
of  pus  from  the  stomach,  bowels,  or  air-passages. 

The  clinical  history  afler  the  discharge  takes  place  will  of  course  depend 
upon  the  direction  in  which  the  abscess  is  evacuated.  In  certain  eases  the 
phenomena  of  the  affections  caused  by  the  presence  of  pus  are  superadded — 
namely,  of  peritonitis,  pleuritis,  pysemia,  etc.  If  the  evacuation  take  place 
either  externally  or  into  the  alimentary  canal  or  through  the  bronchial  tubes, 
symptoms  are  produced  analogous  to  those  connected  with  purulent  discharges 
in  other  situations — namely,  anaemia,  debility,  emaciation,  and,  in  cases  which 
pursue  an  unfavorable  course,  hectic  fever,  colliquative  diarrhoea,  and  exhaus- 
tion, death  taking  place  by  asthenia. 

Causation. — Abscess  of  the  liver  may  be  produced  by  wounds  of  this 
organ.  It  sometimes,  thoug^h  rarely,  follows  injury  over  the  region  of  the 
liver  without  wound  of  the  latter  or  even  of  the  integuments.  Suppurative 
inflammation  may  invade  the  liver  by  extension  of  suppuration  from  adjoin- 
ing parts.     An  abscess  may  be  caused  by  perforation  of  a  gastric  ulcer. 

Usually,  however,  the  special  agent  which  causes  suppuration,  and 
which  probably  consists  of  bacteria,  is  brought  to  the  liver  by  the  blood-cur- 
rent in  the  form  of  septic  emboli,  or  it  enters  the  organ  from  the  intestine 
through  the  bile-ducts.  In  one  group  of  cases  the  septic  material  is  derived 
from  some  affection  involving  the  rootlets  of  the  portal  vein  in  the  stomach, 
the  intestine,  or  the  spleen.  Ulcerative  and  necrotic  processes  in  these  parts, 
particularly  dysenteric  ulcers,  are  likely  to  give  rise  to  secondary  abscesses  of 
the  liver.  As  will  be  described  in  a  subsequent  article,  suppurative  pyle- 
phlebitis is  usually  accompanied  with  multiple  abscesses  of  the  liver.  In  another 
group  of  cases  the  primary  focus  of  infection  is  in  parts  of  the  body  other 
than  those  from  which  the  portal  vein  derives  its  blood.  Injuries  and  suppura- 
tions of  the  head,  of  the  extremities,  and  of  other  parts  may  cause  the  entrance 
of  the  bacteria  of  suppuration  into  the  blood,  and  these  wherever  they  lodge 
and  develop  give  rise  to  pyaemic  abscesses.  It  is  an  interesting  fact  that 
although  these  bacteria  must  pass  the  pulmonary  circulation  before  they  are 
carried  to  the  liver,  nevertheless  they  not  infrequently  leave  the  lungs  intact, 
although  giving  rise  to  hepatic  abscesses.  An  explanation  of  the  relatively 
frequent  involvement  of  the  liver  by  pysemic  abscesses  is  probably  to  be 
found  in  the  slowness  of  the  circulation  in  this  organ  in  consequence  of  the 
diminished  vis  a  tergo,  so  that  bacteria  more  readily  lodge  in  the  hepatic  than 
in  the  pulmonary  capillaries. 

Abscesses  starting  from  the  bile-ducts  are  rare,  except  in  connection  with 
the  formation  of  biliary  calculi  within  the  hepatic  ducts. 

The  causation  of  the  large,  single  abscesses  not  uncommon  in  tropical 
eoantries  is  not  understood.  Such  abscesses  without  evident  causation  are 
not  uncommon  in  those  countries.  Cases  apparently  identical  with  tropical 
hepatic  abscess  sometimes  occur  in  New  York  in  those  who  have  never  visited 
a  tropical  country.  There  has  been  much  discussion  as  to  the  relation  between 
these  abscesses  and  dysentery.  In  some  cases  tropical  abscess  appears  to  be 
secondary  to  dysentery ;  in  other  cases  the  dysentery  follows  the  abscess,  or 
hoth  may  develop  simultaneously,  as  if  dependent  upon  a  common  cause. 
Again,  tropical  hepatic  abscess  may  develop  without  the  appearance  of  dysen- 
tery at  any  time  during  the  history  of  the  case.  A  plausible  supposition  is 
that  the  bacteria  of  suppuration  in  these  cases  enter  the  liver  from  the  intes- 
tine through  the  bile-ducts. 
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[Thnt  furm  of  dysentery  known  ;i:^     ;*m(tbie  '*  (see  artielo  *  i    i 
peculiarly  apt  to  be  assaociated  with   l«*pjttic  aViscess.     Thi* 
beeo  carefully  studied  by  Councilman  and  Lafleurf  from  whose  Artid 
fallowing  ''  cuncluj^tions  "  arc  quoted  : 

''  Abscess  of  ibe  liver*  with  or  without  involvement  of  the  liins^,  f 
tjueuL  eomplieiilion — much  more  so  than  in  any  rather  f«»rTn  nf  dvK 
The  invrdvement  of  the  lunj^  may  early  follow  hepatic  inv*  I  :i| 

deteoied  by  the  occurrence  of  aincjeba*  in  the  js;putiini  b<ifori3  n  ,ij 

of  liver-abscess.     These   abscesses  differ  in   their  anatomicj*!   f«*atiire§  fwa 
ti»ose  produeetl  by  other  eausc!^.    The  chief  difference  is  found  in  the  i 
of  purulent  infltjtnniaiion,  the  abscess  being  caused  by  necrosis,  soAenii 
li(|uefaetion  of  the  tissue.     In  these  liver-abscesses  the  ainoobai  are  no 
oiated  with  any  other  organiftms/' — H,] 

Abscess  of  the  liver  is  called  prinjarv  or  idiopathic  when  not  referable  I 
aome  antecedent  affection.  The  so-ealliHl  tropical  absceftges  of  the  liver,  ( 
least  many  of  them,  in  the  present  state  of  our  kuowledjire  are  to  b<t  eliLs^iiiN 
as  primary.  Hepatic  abse<*sses  resulting  from  pyiumia,  pylephlebitis,  la 
affection  SI  involving  the  rootlet^s  of  the  portal  vein  are  called  ^eeonilir 
mie,  or  metastatic  ab.scesses*  Pya?mie  abscesses  are  generally  small  nil 
tiple  ;  primary  abscesses  are  usually  of  large  ahv,  and  are  either  siriglel 
in  number.  It  is  probable  that  the  large  abscesses  are  due  to  eoaJc^e 
Bmall  abscesses. 

Py:i*mie  abscesses  of  the  liver  are  not  uncommon  in  iofiintfi  as  a  retulic 
irifl:ihinu4tion  of  the  umbilical  vein. 

i*nmary  abscess  of  the  liver  is  iiu>n>  noiinion  in  nialeti  than  in  fen 
is  rare  lu  children. 


Diagnosis. — When  abscess  of  the  liver  is  considered  cHnicaUy  as  tn  in 

viduttl  affection,  reference  is  had  not  to  the  snmlL  multiple  pyr 

which  are  not  susceptible  of  diagnosis*  but  to  eases  in  which  r  :  *lil 

is  sufficiently  prolonged  for  the  abscess  to  attain  a  certain  size. 

The  diagnosis  by  means  of  symptoms  cannot  be  made  with  any  degree  of  | 
jtivencs8  prior  to  the  discovery  t*f  the  abscess  by  manual  exf^Ioralion  or  ihtti 
charge  of  pus  into  the  alimentary  canal  or  the  bronchial  tubes.    The  symo 
which  have  been  named  as  belonging  to  its  clinical  history  should  su|! 
existence  as  possible  or  perhaps  probable,  especially  in  a  warm  cUmi 
they  are  not  sufficiently  distinctive  to  render  the  diagnosis  positiTt*.     Nmi 
frcfjuently  grounds  of  even  a  suspicion  of  its  existence  are  wanting,   Whefl 
fluctuating  enlargement  or  tumor  is  perceived  over  the  site  or  in  the  neig 
borhood  of  the  liver,  it  is  to   be  discriminated  from  a   subeutanetm*,  |>hU 
monous  inflamniation,  carcinoma  of  the  liver,  a  hyatid  furmutiun.  and  a 
tended  gall-bladder.     The  first  of  these  is  distinguished  by  pain.  h»nloc»-  a 
redness  of  the  integument,  preceding  the  sense  of  fluctuation*     Carcinu 
offers  a  resemblance  only  when  the  medullary  variety  exists.     Tlu*  i 
of  the  rumor  and  the   nodulated  condition  uf  the  liver  as  felt  thron 
abdominal  walls  will  serve  for  the  recognition  of  this  affection.     A  Sy3 
cyst  is  of  slower  development.  tu»d  is  n(»t  attended  with  the  pain,  tendcrn^ 
chills,  and  febrile  movement  wbirh  usually  accompany  an  abscess.    A  hjda 
cyst,  however,  may  be  the  seat  of  Bupjotratiun,  becoming  convcrtrd  iiiWj 
abscess,  and  then  the  discrimination  is  im}>ossiblt!.      A  di.Hien*!  ^^r 

which  is  the  tumor  most  likely  to  be  confounded  with  an  ubsr 
tinguished  by  its  situation,  the  pear-shaped  form,  and  by  the  tact  that  in  ' 
Boqncncc  of  peritoneal  adhesions  rarely  taking  place  it  has  a  mobility  whl 
an  hepatic  abscess  has  not.     The  antecedent  history  is  of  course  always  to] 
taken  into  account.     Enlargement  of  the  liv«*r  frequently,  but  not  invariiki 
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exists  in  cases  of  hepatic  abscess,  and  the  enlargement  may  be  found  to  be 
jimited  to  a  particular  direction,  not  aflFeeting  the  whole  organ — a  point  of 
gome  importance  in  the  diagnosis.  Exploration  by  means  of  a  fine  hollow 
needle  attached  to  a  hypodermic  syringe  is  admissible  whenever  there  is  rea- 
^n  to  suspect  the  existence  of  abscess,  and  by  this  method  the  differentiation 
of  abscess  from  the  other  affections  just  named  can  be  made  demonstratively. 
There  is  no  risk  of  injury  in  resorting  to  this  procedure,  and  it  should  there- 
fore not  be  omitted. 

If  the  abscess  discharge  through  the  bronchial  tubes  the  diagnosis  is  gen- 
erally made  without  difficulty.  The  sudden  expectoration  of  pus  in  large 
qoantity  without  evidence  of  antecedent  .and  coexisting  empyema  or  pulmo- 
ntry  abscess,  and  the  expectoration  coming  from  the  bronchial  tubes  of  the 
right  lung,  render  the  diagnosis  altogether  probable.  The  presence  of  bile  or 
disintegrated  hepatic  tissue  affords  demonstrative  proof  of  the  source  of  the 
minilent  expectoration,  but  these  are  rarely  present.  A  reddish  or  brown 
eolorof  the  expectorated  pus  is  of  diagnostic  import.  If  the  abscess  discharge 
into  the  pleural  cavity,  the  diagnosis  is  established  by  symptoms  of  hepatitis 
tDd  suppuration  having  preceded  the  sudden  development  of  pyothorax. 

The  discharge  of  the  abscess  into  the  stomach  or  intestine  is  followed  by 
the  Tomiting  of  pus  or  its  appearance  in  the  stools.  .  The  diagnosis  is  to  be 
btsed  on  these  events,  together  with  antecedent  symptoms  pointing  to  the 
existence  of  suppurative  hepatitis.  The  discharge  into  the  peritoneal  cavity, 
pericardium,  and  vena  cava  gives  rise  to  no  phenomena  distinctive  of  hepatio 
ibscess.  Its  existence  may  have  been  foreshadowed  by  the  symptoms  pre- 
ceding the  discharge,  but  the  proof  can  only  be  afforded  by  an  autopsical 
examination.  The  discharge  into  the  pelvis  of  the  kidney  gives  rise  to 
pjuria,  but  it  may  be  difficult  or  impossible  to  determine  that  the  pus 
comes  from  the  liver  and  not  from  the  kidney  or  some  other  source. 

Prognosis. — The  prognosis,  even  in  the  cases  in  which  the  abscess  is  evac- 
uated in  the  most  favorable  directions,  is  unfavorable.  When  it  discharges 
into  the  peritoneum,  pericardium,  or  vena  cava  death  speedily  follows.  If 
it  discharge  into  the  pleural  cavity  the  termination  is  usually  fatal.  The 
eases  which  offer  a  fair  prospect  of  recovery  are  those  in  which  the  discharge 
takes  place  through  the  integument,  the  bronchial  tubes,  or  into  the  aliment- 
ary canal. 

The  prospect  of  recovery  is  of  course  less  when  two  or  three  abscesses  exist 
^n  when  there  is  a  single  abscess. 

Statistics  show  the  duration  in  fatal  cases  to  be  longest  when  the  discharge 
takes  place  through  the  bronchial  tubes.  The  average  duration  in  fatal  cases 
is  between  three  and  four  months.  In  cases  which  recover  statistics  show  the 
kngest  duration  to  be  when  the  discharge  is  through  the  integument.  The 
average  duration  in  cases  which  recover  is  between  four  and  five  months. 

Treatment. — From  what  has  been  said  respecting  the  clinical  history  and 
diagnosis,  it  follows  that  there  is  seldom  an  opportunity  to  employ  therapeutic 
■eunres  with  a  view  to  prevent  suppuration.     Even  if  the  existence  of  cir- 
eoJnscribed  hepatitis  were  early  ascertained,  it  is  doubtful  if  the  formation 
cf  an  abscess  could  be  prevented.     Cases  only  in  which  the  abscess  is  appre- 
eiaWe  by  palpation  or  an  exploratory  puncture,  and  those  in  which  the  con- 
tents are  discharged  into  the  bronchial  tubes  and  alinuMitary  canal,  admit  of 
tieitment  with  a  positive  knowledge  of  the  existence  of  the  affection.     In  a 
cue  in  which  the  abscess  is  ascertained  to  be  making  its  way  through  the 
abdominal  or  thoracic  parietes  an  early  opening  should  be  made  and  the 
pus  eracuated.     If  a  free  opening  be  made  before  the  pus  has  made  its  way 
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beneath  the  integument  exterior  to  the  uhdumirial  or  I  bomcic  walbs,  there  k 
danger  of  the  pus  escaping  into  the  peritoneal  cavity  in  cati^oiiuencc  of  ik 
absence  of  peritonejil  adhesions  over  the  ahseess.  Tender  rhes^rirciini^tin 
in  order  to  avoid  thi*  danger,  an  incision  njay  be  made  thrf>ugh  the  *kin  im 
ttinseles  down  to  the  peritoneum  without  opening  the  uhsees^s,  oiid  ibe  wnao^  ' 
filled  with  lint.  This  procedure  induces  firm  adhesions  around  the  wa 
and  in  three  days  ihe  abacess  may  be  opened  with  ifiafety  if  a  &|ii^nt4 
opt^ning  do  not  in  the  mean  time  occur,  If^  however,  the  wiilU  of  fl 
men  or  chest  have  been  perforated  by  ulceration,  a  free  opening  may 
at  once  without  hesitation.  Prof  Janeway  directs  attention  to  the  f<iH 
methods  of  determining  whether  or  nut  adhesions  have  taken  pla<?e  bet»«ffl 
the  liver  and  abdominal  wall :  Hepatic  friction  muniiur  show*)  the  alwiiw 
of  adhesions,  but  render?i  probable  their  speedy  formation.  Adhesion*  eiJ« 
if  the  liver  do  not  descend  with  inspiration,  If  a  long  needle  be  iutrodaoi^ 
into  the  liver,  the  part  projecting  will  muve  upward  as  the  liver  iimtmAy 
and  downward  as  the  liver  ascends*  if  no  adhei^ions  exist,  He  adrift  tli 
ap]dteatiitn  uf  a  bandage  to  promote  adhesions  by  preveuting  muretueuritj 
the   liver,' 

It  is  advisable  to  resort  to  aspiration  as  soon  as  the  existence  of  an  ah 
is  demonstrated  by  an  exploratory  puncture.  The  withdrawal  of 
means  uf  a  lioUow  needle  or  trocar  of  small  sisse,  att^iched  to 
syringe  or  some  one  of  the  different  instruments  for  aspiration  i 
need  not  be  delayed  on  account  <jf  any  duubt  respecting  peritoneal 
If  these  have  not  taken  pdace,  there  is  no  risk  of  the  es^eupe  of  pu*?  iulu  tt4 
peritoneal  cavity.  By  promptly  aspirating,  the  danger  of  rupture  «»f  tli 
abncess  from  delay  is  avuided,  and  also  whatever  harm  may  result  fhim  il* 
entrance  uf  air.  The  pus  shovdd  bi*  removed  as  soun  as  it  is  discovered.  Tb 
aspiration  should  be  repeated  if  there  be  a  reaccumulation  of  ]>iis.  Br  pid 
suing  this  plan  a  free  opening  may  perhaps  not  be  ref|Uired.  If«  howcfcq 
there  be  reaecumulations  of  pus^  an  openiTtg  should  be  made  and  the  aIk 
treated  here  as  in  other  situations.  The  det-ails  of  the  treatment  belong  I 
surgery.  Aside  from  the  local  treatment,  tonic  and  supjiortiui:  tnea^urev-^fln 
indicated,  t.tood  diet  and  out-of-door  life,  in  hu  far  as  tho  palient  e  ftn 
will  permit,  are  far  more  important  than  medicatiiMi. 

When  the  abscess  evacuates  through  the  bronchial  tubes  or  the  altj 
canal,  palliative  remedies  are  called  for  to   relieve   undue   irtitaliou 
bowels  and  air-passages.     In  addition  to  these,  measure^  hygienic  and 
cinal,  which  tend  to  support,  strengthen,  and  invigurale  the  system,  are  i 
cated,  as  when  tho  discharge  is  through  the  integument. 

Chronic  Interstitial  Hepatitis—Cirrhosis  of  the  Liver. 

An  attempt  has  been  made  to  distinguish  various  forms  of  otrrhosis  of  i 
liverj  but  concerning  some  of  these  forms  there  is  much   controversy, 
«een»s  proper  to  recognize  at  least  three  forms  of  hepatic  cirrhoisis^ — name 
the  cirrhosis;  of  Laennec,  Vnliary  or  hypertrophic  cirrhosis,  and  sy^diilitu' 
rhosis;  and  these  will  receive  separate  consideration.     The  prc>c*nt  amc 
devoted  to  a  description  of  the  cirrhtisis  of  J^jiennec.  which  is  tho  U*t 
est  recognized  and  the  one  generally  understood  when  the  term   cirrh 
tho  liver  is  used. 


A.VATOMICAL  riiARACTERS.— The  name  nVr/i'**M,  signifying  i  lamiy  w 
orange  color,  was  afpplied  by  Laennec  to  the  atfcction   under  coD^iderali 
on  account  of  the  ^^ellowish  color  of  the  nodules  which  the  liver  vina 
*  \'ide  paper  in  TransLveiionA  of  thr  AVio  Y%*rk  Stuit  MnU  Aiu&ciahom^  VoL  i 
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presents  in  this  disease.  These  nodules,  now  known  to  be  parts  of  the  pre- 
existing liver-substance,  were  supposed  by  Laennee  to  be  new  growths 
replacing  the  original  parenchyma.  As  the  essential  change,  however,  was 
found  to  consist  in  the  development  of  fibrous  tissue,  the  term  cirrhosis  came 
to  be  applied  not  only  to  the  liver,  but  also  to  the  fibroid  induration  of 
other  organs,  especially  of  the  lungs  and  kidneys,  although  this  application 
is  etymologically  incorrect.  The  term  sclerosis,  signifying  induration,  is 
more  appropriate.  The  customary  division  of  the  pathological  changes  of 
cirrhosis  of  the  liver  into  two  stages,  in  one  of  which  the  liver  is  enlarged 
and  smooth  or  slightly  granular,  and  in  the  other  small,  firm,  and  nodular,  is 
wholly  schematic  and  is  not  based  upon  pathological  observation.  A  cirrhotic 
liver  is  usually  small,  but  it  may  be  of  normal  size  or  enlarged,  even  in  cases 
of  long  duration,  and  there  is  no  proof  that  the  large  cirrhotic  livers  are  to 
be  regarded  as  early  stages  of  the  contracted  form.  The  left  lobe  is  often  dis- 
proportionately reduced  in  size,  so  as  to  appear  as  a  mere  membranous  append- 
age of  the  right.  The  surface  is  nodular ;  but  in  exceptional  cases  it  may 
be  smooth.  The  nodules  vary  in  size  from  a  pin's  head  to  a  pea,  and  may 
be  larger.  Some  livers  are  coarsely  nodular,  others  finely  granular,  although 
the  size  of  the  nodules  or  granules  varies  much  in  the  same  liver.  The  nodules 
are  usually  of  a  yellowish  or  greenish  color,  and  consist  of  one  or  more  hepatic 
lobules  in  which  the  liver-cells  are  bile-stained  and  usually  contain  oil-glob- 
ules. The  nodules  are  separated  from  each  other  by  grayish-white  bands  of 
newly-formed  connective  tissue.  This  nodulated  aspect  has  given  rise  to  the 
term  hob-nailed  as  applied  to  some  examples  of  cirrhosed  liver.  The  con- 
sistence of  the  liver  is  firm,  sometimes  almost  cartilaginous.  The  cut  surface 
is  dry  and  ansemic. 

The  microscopic  examination  shows  that  the  most  important  change  is  an 
increase  of  the  connective  tissue  which  accompanies,  under  the  name  of  the 
capsule  of  Glisson,  the  medium-sized  and  small  branches  of  the  portal  vein. 
This  increase  of  the  interlobular  tissue  is  not  uniform,  but  is  in  the  form  of 
bands  or  masses  which  surround  usually  a  number  of  lobules.  The  new 
growth  of  connective  tissue  is  not  always  confined  to  that  surrounding  the 
ramifications  of  the  portal  vein ;  but  it  often  invades  the  lobules,  and  also 
appears  around  the  central  vein,  so  that  the  lobules  may  be  split  up  into 
larger  or  smaller  portions  by  bands  of  fibrous  tissue.  The  new  tissue  is 
usually  rich  in  lymphoid  and  spindle  cells,  and  with  age  it  generally  has  a 
tendency  to  become  fibrous.  It  invades  the  walls  of  the  interlobular  veins, 
80  that  they  lose  their  ^asticity  and  many  of  them  become  obliterated.  The 
most  important  symptoms  are  referable  to  this  destruction  of  a  number  of 
branches  of  the  portal  vein.  The  new  tissue,  however,  is  not  poor  in  vessels, 
many  of  which  are  probably  newly  formed  and  derived  from  the  hepatic 
artery.  The  branches  of  the  hepatic  artery  and  the  bile-ducts  suffer  much 
less  from  the  compression  of  the  new  tissue  than  the  thin-walled  portal 
vessels. 

This  development  of  connective  tissue  is  attended  by  atrophy  of  hepatic 
lobules  and  destruction  of  a  large  number  of  liver-cells.  The  atrophy  of  the 
hepatic  parenchyma  has  usually  been  attributed  to  the  compression  of  the 
liver-cells  by  the  fibrous  tissue,  but  an  equally  important  factor  is  the  lack 
of  nutrition  consequent  upon  the  obliteration  of  the  interlobular  veins.  The 
remaining  hepatic  cells  usually  contain  oil-globules  and  are  stained  with  bile- 
pigment. 

There  is  much  plausibility  in  the  view  first  advanced  by  Weigert,  and  now 
adopted  by  several  authors,  that  the  primary  change  in  cirrhosis  is  dep:enora- 
tion  and  necrosis  of  a  certain  number  of  liver-cells.  This  view  is  based  upon 
inyestigations  which  show  that  in  similar  chronic  interstitial  inflammations  in 
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tho  kidney  «* nil  L*lf*ewbort?  i\w  primary  clianjc;©  is  degeneration  of  theefitlidM 
or  |>art*ri(rliyniutoii8  ci^lU,  uiid  the  ni^w  growth  of  connective  tbsue  i«  i 
nry  to  this. 

[n  many  cases  of  cirrhosis  of  ihe  Uver  a  number  of  branehln^.  oarrow  Chan* 

noK  c<mtaininij  a  single  nr  ijoublt*  row  of  cubical  epi'* T 

bling  tbc^  interlobular  bile-J lifts,  are  met  with  hi  the  • 

are  too  miiny  to  consist  of  only  pre-existing  inierlobulur  Uatit-.  aiii 

been  much  discussion  as  to  their  origin.    Three  theories  Iiave  bovfi 

one,  that  they  are  offshoot;*  hy  new  growths  from  the  old  lule-duclH  ;  a  ^vr -    i 

that  they  are  intralobular  hileH-apiHarioK  which  have  actjiiireU  an  epitli.  I  . 

lining;  and  a  third,  whieh  is  perhaps  the  inngt  probable,  that  tbey  ^t^  r>«w- 

of  H^er-cells  altered  in  shape  and  iirratigeiuent  by  tlie  growth  of  CuODecUifl 

tissue  into  the  lobule. 

The  capsule  of  the  liver  is  thickened,  and  often  presents  little  villoufi  [ 
jections  of  vascularized  eouneotive  tissue,  whieh  develop  into  tht?  fibrv^tt 
adhesions  so  frequently  connecting  the  liver  with  the  diaphragm  and  abdua 
inal  wall. 

Cirrhosis  may  be  combined  with  extensive  fatty  infiltration  and  mtt} 
amylnid  degeneration  of  the  liver*  Especially  in  the  latter  case  the  \hi 
may  be  of  very  large  size. 

The  changes  in  other  organs  are  chiefly  referable  tr>  the  portAl  ob^truflf^w 
and  conse»|uent  damming  back  of  blood  upon  the  rootlets  of  the  ]» 
The  effects  of  this  obstruetion  are  only  imperfectly  relieved  by  lh«* 
ment  of  e(>l lateral  channels.  The  spleen  in  the  great  majority  ot  vn,si-^ 
enlarged  and  lirm.  This  enlargement  is  due  to  congestion,  and  sometimts 
also  to  hyperplasia  of  its  stroma — a  condition  which  may  be  refcrablt*.  to  thi 
same  cause  as  the  cirrhosis.  Th.?  size  of  the  organ  is  not  usually  nuire  tbia<J 
twice  or  thrice  the  normal.  The  increase  cannot  always  be  made  out  duHiij 
life.  The  mucous  membrane  of  the  stomach  and  intestine  b  usually  limk 
eiied^  pigmentedj  and  coated  with  more  or  less  muco^pus ;  In  other  words*,  i 
the  condition  of  chronic  inflammattun.  Ascites  and.  in  the  later  stage 
eral  oedema  are  present.  Heniorrhagt^s  into  the  »tomaeh  and  intestiii 
in  other  parts  of  the  body,  as  lu  the  retina,  may  be  fouml  after  death. 

The  small  kidney  and  other  I'orms  of  ehmnie  diffuse  nephritis  ocrasionall) 
complicating  cirrhosii*  of  the  liver  are  |>robulj]y  effects  of  the  same  raus^~ 

Cirrhosis  is  to  be  regarded  as  a  chronic  inilummatory  affeetioo  involvin 
the  interstitial  tissue  of  the  liver. 


Cli.nical  IIisTortv, — Cirrhosis,  as  a  rule,  gives  xim  to  few  or  no  sympton 
which  point  to  the  liver  as  the  seat  of  disease  prior  to  the  oecii 
hydro-peritoneutn.     Preceding  this  event  and  afterward*  pain  in  tbe  I 
of  the  liver  exists  in  only  a  small  proportion  of  cases.     I>ropmcal  effut 
usually  the  first  symptom  to  suggest  the  existence  of  the  affection*     Th 
dropsy  may  occur  when  the  patient  supposes  himself  to  be  in  bi^  habitiid 
state  of  health,  or  it  may  be  pn^eedod  and  accompanied  by  indefinite  ailoieiitt 
The   dropsical    accumulation    increases,   usually    with   considerable   or  greaE 
rapidity.    It  is  rare  for  the  rjuaniity  of  liquid  to  remain  at  a  moderate  atnoimi 
for  a  considerable  period.     (Edema  of  the  lower  limbs  in  a  m« 
is  observed  in  a  considerable  numl)er  of  cases  before  the  patient  - 
been  directed  to  enlargement  i»f  the  abdomen.     It  is,  huwever,  prubabli 
an  amount  of  dropsical  vffusiMO  not  sufficient   to  attract  attention  idwa^ 
cedes  the  tcdetna  of  the  lower  limbs.     After  considerable  abdominal  enUrg^ 
ment  has  taken   place  the  cedema  increases.     The   limbs  often  are  largeH 
swollen,  and  the  genitalia  may  become  more  or  less  a^dematou8*     The  wdefl 
in  these  situations  is  attributable  to  pressure  of  tbe  peritoneal  effusion  uj- 
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the  iliac  veins.  CEdenia  of  the  face  and  upper  extremities  does  not  occur 
except  in  cases  in  which  cardiac  or  renal  disease  coexists.  (Edema  of  the 
lower  limbs  does  not  occur  in  all  cases. 

Jaundice  is  present  in  a  small  proportion  of  cases,  and  is  rarely  great.  The 
lesion  does  not  necessarily  occasion  obstruction  of  the  biliary  ducts,  although 
it  must  diminish  the  secretion  of  bile.  Pallor  of  the  prolabia  and  skin  exists 
in  the  majority  of  cases.  In  general,  the  anaemic  aspect  is  marked  in  propor- 
tion as  other  symptoms  show  the  condition  of  the  patient  to  be  unfavorable. 
Febrile  movement  does  not  accompany  the  disease  in  its  progress.  The  pulse 
may  be  not  increased  in  frequency,  or  it  may  be  more  or  less  accelerated.  It 
is  generally  soft  and  feeble.  When  the  pulse  is  frequent,  the  other  characters 
denote  diminution  of  the  vital  forces,  or  asthenia. 

The  obstruction  of  the  portal  circulation  is  compensated,  in  a  measure,  by 
new  channels  of  communication  between  the  portal  and  the  systemic  veins. 
The  most  important  of  these  are  anastomosing  branches  which  pass  to  the 
liver  between  the  folds  of  the  falciform  ligament  and  in  the  ligamentum  teres, 
communicating  with  the  veins  of  the  abdominal  parietes  through  the  epigas- 
tric and  the  internal  mammary  veins.  The  course  of  the  blood  in  the  anas- 
tomosing branches  in  cases  of  cirrhosis  is  the  reverse  of  that  in  health,  being 
in  the  latter  in  a  direction  toward,  and  in  the  former  from  the  liver.  Owing 
to  this,  the  abdominal  veins  become  dilated,  and  those  superficially  situated  in 
tome  cases  are  seen  to  be  more  or  less  enlarged.  A  collateral  circulation,  in 
a  measure,  is  also  established  through  communications  between  the  inferior 
mesenteric  and  the  hypogastric  veins  in  the  hemorrhoidal  plexus ;  by  anas- 
tomosing branches  between  the  vena  portas  and  the  veins  of  the  serous  cover- 
ing of  the  liver ;  between  the  coronaria  ventriculi  and  the  oesophageal  veins ; 
and  by  newly-formed  vessels  in  the  tissue  by  which  the  liver  adheres  to  the 
diaphragm.  The  size  of  the  superficial  abdominal  veins  on  either  side  of 
the  median  line  is  sometimes  enormous.  The  dilated  network  of  radiating 
▼eins  around  the  umbilicus  gives  rise  to  the  appearance  called  the  caput 
Medusae.  The  conservative  effect  of  compensatory  development  of  veins 
communicating  with  the  two  circulations  is  shown  by  the  fact  that  examples 
of  great  enlargement  of  the  vessels  upon  the  abdomen  may  be  observed 
in  patients  who  are  free  from  dropsy,  notwithstanding  a  notable  amount 
of  cirrhosis. 

Hemorrhage  from  the  stomach  and  bowels  is  an  occasional  event.  6as- 
trorrhagia  occurred  in  6  of  about  40  cases  which  I  have  analyzed,  the  his- 
tories not  being  complete  in  all  the  cases.  It  preceded  the  hydro-peritoneum 
in  3  cases.  Haematemesis  may  proceed  from  varices  at  the  lower  end  of  the 
oesophagus.  Enterorrhagia  coexisted  with  gastrorrhagia  in  2  cases,  and 
occurred  without  it  in  2  cases.  Vomiting  is  occasionally  a  prominent  symp- 
tom, and  diarrhoea  is  prominent  in  a  small  proportion  of  cases. 

At  an  advanced  period  of  the  disease  hemorrhage  is  liable  to  occur  from  the 
nostrils,  sometimes  from  the  gums,  and  also  into  the  retina.  In  these  situations 
the  hemorrhage  is  attributable,  not  to  the  portal  congestion,  but  to  an  altered 
state  of  the  blood.  The  appetite  is  usually  impaired.  A  sense  of  fulness 
after  taking  food  is  generally  complained  of  if  the  dropsy  be  sufficient  to 
distend  the  abdomen.  Progressive  emaciation  attends  the  progress  of  the 
disease,  and  in  an  advanced  stage  the  attenuation  of  the  upper  portion  of  the 
body,  the  distended  abdomen,  and  the  lower  limbs  enlarged  by  oedema  rcMider 
the  general  aspect  highly  characteristic. 

Albuminuria  is  rare  in  cases  of  cirrhosis.  Of  28  cases  in  which  the  condi- 
tion of  the  urine  in  this  respect  was  noted,  in  only  1  case  was  albumen  present. 
The  urine  is  generally  scanty,  but  in  some  cases  it  is  abundant.  The  color- 
ing matter  of  the  urine  is  abnorraall}'  abundant — a  fact  attributable  to  the 


542  DISEASES  OF  THE  LIVER 

deficient  secretion  of  bile ;  and  the  blood-pigment  which  serves  for  the  pitK. 
duction  of  the  bilirubin,  not  being  expended  in  the  liver,  is  eliminated  in  thi^ 
kidneys.  The  abundance  of  the  coloring  matter  may  be  such  as  to  give  t^ 
the  urine  the  appearance  of  being  bloody.  The  urates  are  usually  deposite^ 
in  great  quantity,  and  are  notably  red  from  the  abundance  of  pigment. 

In  the  great  majority  of  cases  there  are  no  important  symptoms  pertainic:^ 
to  the  nervous  system.     The  mode  of  dying  is  usually  by  slow  asthenia.     ^ 
however,  the  abdomen  be  greatly  distended  or  if  the  dropsical  accumulatl^ 
take  place  very  rapidly,  death  may  be  due  in  part  to  the  extent  to  which  t:^ 
respiratory  function  is  compromised.     The  mental  faculties  are  generally  p^  ^ 
served  up  to  the  last  moments  of  life.    To  this  rule,  however,  there  are  exe?  ^ 
tions.    In  3  cases  I  have  not^d  the  occurrence  of  delirium  several  days  beP^^ 
death ;  in  1  case  the  delirium  was  hilarious ;  in  1  case  the  patient  appea^^^ 
bewildered ;  and  in  1  case  the  patient  lapsed  from  childlishness  into  imb^^y 
ity.    These  cases  ended  in  coma.    In  3  other  cases  the  patients  died  comatose^ 
In  1  case  convulsions  occurred,  followed  by  coma.^     The  symptoms  of  icterof 
gravis  may  appear  in  the  last  stage. 

Causation. — Cirrhosis  in  the  vast  majority  of  cases  is  due  to  spirit-drink, 
ing.  Hence  the  significance  of  the  term  ym  or  whiskey  liver  applied  by  British 
writers  to  this  affection.  In  most  cases  an  inquiry  into  the  mode  of  drinking 
will  show  that  the  habit  has  been  to  take  raw  spirits  at  different  periods  of 
the  day,  before  breakfast  and  at  other  times,  on  an  empty  stomach,  a  little 
water  being  generally  drunk  after  the  spirits.  In  this  mode  the  grettest 
amount  of  eflfcct  from  a  given  quantity  of  alcohol  is  obtained.  OecaBiontllj 
patients  declare  that  they  have  been  accustomed  to  drink  only  wine  or  beer. 
If  the  use  of  alcohol  in  any  form  be  denied,  it  may  perhaps  be  said,  in  con- 
nection with  the  disease,  that  etiological  laws  are  more  trustworthy  thin 
human  testimony.  In  a  considerable  number  of  cases  the  statements  of 
patients  in  regard  to  the  quantity  of  spirits  taken  are  not  reliable. 

The  disease  is  sometimes  attributed  to  other  causes  than  alcohol — namelji 
to  malarial  poisoning,  syphilis,  chronic  peritonitis,  chronic  phosphorus-pison- 
ing,  and  occlusion  of  the  common  biie-duct.  The  efficiency  of  these  canses 
is  open  to  doubt.  At  all  events,  if  the  diagnosis  of  cirrhosis  of  the  liver  be 
made,  the  inference  of  spirit-drinking  is  always  warrantable.  As  to  the  action 
of  alcohol  in  producing  this  affection,  the  explanation  is  that,  passing  readily 
into  the  portal  blood  from  the  stomach  and  carried  at  once  to  the  liver,  it 
excites  by  contact  inflammation  of  low  grade  in  the  interlobular  spaces,  and 
hence  the  production  of  adventitious  tissue ;  or,  according  to  Weigert's  view, 
it  causes  primarily  death  of  a  certain  number  of  hepatic  cells.  So  far  as  my 
observations  go,  they  furnish  no  evidence  of  the  agency  of  disease  of  the 
heart   in  the  causation  of  this  aflfection. 

Cirrhosis  very  rarely  occurs  at  less  than  thirty  years  of  age,  and  in  tbe 
majority  of  cases  the  age  exceeds  fifty  years.    Still,  cases  of  typical  cirrhooi 
have  b<4en  observed  in  young  children.     [The  late  Prof.  11.  Falmer  Howaid 
of  Montreal  published   a  report  of  sixty-three  cases  of  infantile  cirrhosis, 
and  I^aure  and   Honorat  have  collected  a  series  of  fifty-one  cases,  most); 
from  English  sources.     It  has  been  suggested  by  Wesley  Carpenter  of  New 
York  that  cirrhosis  in  infants  may  be  caused  by  the  milk  of  a  mother  or 
nurse  addicted  to  the  intemperate  use  of  alcoholic  drinks. — H.]     The  affec- 
tion is  generally  a  result  of  the  habitual  abuse  of  alcohol  continued  for  « 
long  period.     Males  are  aflfected  much  oftener  than  females — a  fact  readily 

*  This  account  of  the  syraptomatolo^  is  ba^ed  on  an  analysis  of  46  canes  of  hydro* 
peritoneum,  cirrhosis  existing  in  nearly  all  the  canes.  (Vide  (Hinital  Report^  already 
referred  to.) 
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explained  by  the  dependence  of  the  affection  on  the  use  of  spirits  in  the 
manner  stated. 

Diagnosis. — The  diagnosis  in  most  cases  of  cirrhosis  after  dropsy  has 
occurred  is  made  without  difficulty.  Hydro-peritoneum,  occurring  as  a  local 
dropsy — that  is,  irrespective  of  general  dropsy — in  a  person  addicted  to  spirit- 
drinking  warrants  an  inference  that  this  affection  exists.  Additional  proof  is 
afforded  by  the  diminished  size  of  the  liver.  This  is  ascertained  by  percus- 
sion. The  upper  margin  of  the  liver  is  accurately  determined  by  finding  the 
line  of  hepatic  flatness ;  and  the  lower  border  is  determined  not  so  accurately, 
but  approximately,  by  the  line  of  demarcation  between  hepatic  flatness  and 
the  tympanitic  resonance  due  to  gas  in  the  transverse  colon.  The  latter  is 
not  exact,  because  tympanitic  resonance  is  conducted  for  a  certain  distance 
above  the  lower  margin  of  the  liver,  and,  moreover,  a  distended  colon  may 
rise  above  the  lower  margin  of  the  liver.  The  vertical  diameter  of  the  liver 
in  health,  on  the  linea  mammillaris,  is  about  four  inches.  Directly  after  the 
operation  of  tapping,  while  the  abdominal  walls  are  relaxed,  the  lower  bor- 
der of  the  liver  may  frequently  be  grasped  by  the  fingers  pressed  upward 
beneath  the  false  ribs,  and  its  indurated,  nodulated  condition  appreciated  by 
palpation.  It  is  to  be  remembered  that  a  normal  or  even  increased  size  of 
the  liver  would  not  exclude  the  diagnosis  of  cirrhosis. 

The  physician,  is  rarely  called  upon  to  make  the  diagnosis  prior  to  the  occur- 
rence' of  dropsy.  It  may  be  practicable  in  some  cases  to  determine,  by  palpa- 
tion, induration  and  a  nodulated  condition  of  the  lower  part  of  the  organ 
before  dropsy  has  taken  place ;  and,  this  information  obtained,  the  diagnosis 
is  highly  probable  if  the  patient  be  addicted  to  spirit-drinking.  Hemorrhage 
from  the  stomach  sometimes  precedes  the  occurrence  of  dropsy,  and  in  a  spirit- 
drinker  this  renders  the  existence  of  cirrhosis  probable.  Hydro-peritoneum,  it 
is  to  be  borne  in  mind,  occurs  in  other  pathological  connections,  as  well  as  in 
cirrhosis  of  the  liver.  (Vide  p.  526.)  When  it  occurs  as  a  result  of  occlusion 
of  the  portal  vein  by  thrombosis,  the  peritoneal  dropsy  occurs  rapidly,  the 
spleen  may  become  greatly  enlarged,  and  the  liver  is  undiminished  in  size. 
A  number  of  cases  of  gastrorrhagia  from  cirrhosis  without  dropsy  have  come 
under  my  observation.  I  have  known  most  profuse  hemorrhage,  proceeding 
from  cirrhosis  without  dropsy,  to  be  followed  by  the  recovery  of  a  fair  condi- 
tion of  health.     On  the  other  hand,  I  have  known  it  to  cause  sudden  death. 

Prognosis. — Cirrhosis  is  to  be  regarded  as  an  incurable  lesion.  After  it 
has  led  to  dropsy,  in  the  majority  of  cases  its  course  is  progressively  toward 
a  fatal  termination.  The  duration  in  sixteen  fatal  cases,  dating  from  the 
occurrence  of  dropsy,  varied  between  six  weeks  and  seventeen  months,  the 
average  duration  being  about  five  months;  but  doubtless  in  all  cases  the 
disease  has  existed  for  a  considerable  period  before  dropsy  occurs.  In  a  cer- 
tain proportion  of  cases,  the  dropsy  being  removed,  the  patient  may  regain 
comfortable  or  even  good  health,  and  remain  free  from  any  manifestations  of 
the  disease  for  months  and  years ;  but  sooner  or  later,  as  a  rule  to  which  there 
are  very  few  exceptions,  the  dropsy  returns,  and  unless  life  be  destroyed 'by 
some  intercurrent  affection  the  disease  ends  fatally.  Circumstances  which 
preclude  much  expectation  of  improvement  are — the  coexistence  of  cardiac, 
renal,  or  any  other  important  disease,  considerable  emaciation,  sufficient 
debility  to  keep  the  patient  in  bed,  greatly  impaired  appetite  and  digestion, 
speedy  reaccumulation  of  liquid  after  tapping,  and  the  occurrence  of  jaundice. 

Treatment. — As  regards  treatment  in  cases  of  cirrhosis  and  in  the  great 
majority  of  the  cases  of  hydro-peritoneum,  the  indications   are  the  same. 
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The  reader  is  therefore  refeired  to  the  Treatment  of  Hydro-poritjmi'mi 
tddcrcd  in  the  preceding  chapter* 

Hypertrophic  Cirrhosis  of  the  Liver. 

It  has  already  been  mentioned  that  exceptionally  io  ordioarj  ale 
cirrhosis  the  liver  may  he  hirge  thruu^'hout  the  whole  coiin*e  of  th^  dif^wNT 
presenting  the  game  microscnpicHl  a|>[>earatices  and  giving  rise  to  the  ama 
gviuptom.s  as  the  more  u^^ual  eontruct^d  liver.  French  wriler8*  were  \'^  " 
to  call  attention,  under  the  nurae  In/fffrfrtjphir  cirrho><i'n  wifh  »evrTe  tctr 
disease  which  they  conj4idt*r  to  possess  distinctive  patholcigi«_^al  aod  cli 
characteristics.  The  liver,  us  a  rule,  is  conj^iderahly  enlarged,  it*  4urfi( 
ginouth  or  finely  gninnhir,  and  its  consistence  firm.  Its  free  and  cut  surfic 
present  little  yellowish  ii^ihinda  nf  liver-parenchyina,  between  whicli  wtv  -^*f 
ish  bandj!  and  masses  of  connective  tissue.  The  lohuhir  inarkin;^ 
tinct  or  obliterated.    The  new  connective  tiiisue  is  more  uniformly  i ' 

than  in  ordinary  cirrhosis.     It  surrounds  and  penetrates  the  indi 
ules^  rather  than  surrounding  groups  of  lobules,  and  w  partieuUfi^ 
8i»-called  newly-formed  bilc'dncts.    It  is  maintained  by  Charcot  and  Crombm 
that  this  form  of  cirrhosis  hepns  as  an  inllammation  of  the  irr     '  ^    '  ir  bi] 
ductS)  and  extends  to  the  surrounding  connective  tissue.*     Th  :  li»:»l 

everi  is  hypotheticaL     The  spleen  is  constantly  enlarged,  tisually  to  a  grraU 
extent  than  in  ordinary  cirrhosis. 

As  a  characteristic  feature  of  this  fonn   of  cirrhosis,  marked  ieteniJi 
present  throughout  the  greater  part  of  the  disease.     Ascites  is  lef<*  m&rfc 
than  in  ordinary  cirrhosis^  and  it  appears  later  or  may  be  absent.     Sytiipki 
referable  Xjq  the  digestive  tract  are  present,  as  in  ordinary  cirrbu»i».     lu 
later  stages  marke<l  cerebral  symptom !!r— coma,  convulsions,  and  delirium — arv 
frequent.     Here,  too,  the  only  well-established  cause  is  the  abuse  of  ulcolinl 
liquors.    The  duration  of  the  disease  is  usually  more  than  a  year,  and  may 
five  or  six  years.    The  chief  points  in  the  diagnosis  are  the  enlargomcntj 
liver,  the  presence  of  icterus,  the  enlargement  of  the  spleen,  and  the 
of  marked  ascites.     The  even  surface  and  uniform  enlargement  of  xhi 
distinguish  hypertrophic  cirrhosis  from  enlargement  due  to  cchinncocciu,  < 
cinoma,  and  other  new  growths.     The  causation  is  also  U^  hi 
making  a  diagnosis.     In  some  cases  of  otherwise  typical  hyjM 
Bi&  with  icterus,  a&cites  has  been  a  marked  feature.* 

Syphilitic  Hepatitis. 

There  are  several  forms  of  syphilitic  disease  of  the  liver,     Dlffttae  j 
litic  hepatitis  is  ohserved  as  a  frequent  manifestation  of  coDgeniUl  i 
but  very  rarely  if  ever  in  the  adult.     In  this  condition  the  liver  lit  < 
smooth,  firm,  and  anaMuic.    The  lobular  markings  arc  obacured.    I'pu 
scopical  examination  there  are  found   an  increase  of  the  conncctivef 
Ixith   within  and  without  the  lobules,  and  a  quit^  UJiifoim  infiltnitid 
gmall  round  cells. 

A  second  form  of  syphilitic  hepatic  disease  ifi  characteHted  by  tli« 

^  p.  Olivier^  Hayem,  and  espedally  iranot»  EtwU  mr  un/  Fnrmt  df  VirtlLom  \ 
(vtjphiqtfr  tin  Fok,  Paris,  187t},  and  (;harrot  el  (lomtmultj  Arfh.  ffr  Phy^ttoto'^  IfT^ 

*  For  this  rfiifion  it  m  called  Uy  (1»urLV>t  insular  or  monolohtiUtr  cirrhcitits  ilf 
tion  from  annular  or  multilobuluroirrhL»tdB,  whirh  18  1 1         '  tri, 

*  Hence  this  form  oi'  eirrhosiH  has  niso  re<'€ivwl  the  i  <  irrhfiK)«^     Th 
i&  another  form  of  biliury  rirrlHt!*Jfi  which  is  chiefly  ot  ^i.,...  — '      ^  ^h  I 
form  is  line  to  ottsrnictjon  of  the  main  hile-d«Kl6,  nisiijilly  \>x  -►<! 
bile  causes  the  death  of  some  Kver-eclls,  and  a  res^ulting  in                                 J  i 
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ence  of  gummata  in  the  liver.  These  sometimes  appear  in  new-born  chil- 
dren as  very  abundant,  yellowish,  miliary  nodales  scattered  throughout  the 
substance  of  the  liver.  In  the  adult,  gummata  generally  appear  in  the  liver 
as  scattered  nodules  varying  in  size  from  a  pea  to  a  hen's  egg,  with  a  dry, 
yellowish,  caseous  centre,  surrounded  by  a  grayish  zone  of  fibrous  tissue 
which  encroaches  upon  the  hepatic  parenchyma. 

One  of  the  most  characteristic  forms  of  syphilitic  disease  of  the  liver,  the 
one  often  called  the  gyphilitic  liver ^  is  that  in  which  the  liver  is  greatly  dis- 
torted in  size  and  shape  by  coarse  bands  of  fibrous  tissue,  which  pass  from 
the  thickened  capsule  into  the  substance  of  the  organ  and  cause  deep  cica- 
trix-like  depressions.  In  this  condition  the  surface  of  the  liver  is  coarsely 
lobulated,  and  presents  an  absolutely  characteristic  appearance.  In  the 
fibrous  bands  gummata  may  be  present,  and  it  is  held  by  the  majority  of 
writers  that  the  fibrous  tissue  is  developed  only  around  gummata  or  as  cica- 
tricial tissue  in  their  place.  Not  infrequently,  however,  gummata  are  absent 
in  these  livers,  and  Virchow,  denying  that  the  caseous  products  of  a  gumma 
can  ever  be  wholly  absorbed,  regards  this  disease  of  the  liver  as  a  chronic 
interstitial  hepatitis  developed  in  a  circumscribed  form,  either  with  or  with- 
out the  presence  of  gummata. 

Finally,  amyloid  degeneration  of  the  liver,  either  occurring  independently 
or  complicating  one  of  the  previously  described  conditions,  is  one  of  the 
manifestations  of  the  syphilitic  taint. 

Syphilitic  disease  of  the  liver,  as  is  the  case  with  all  forms  of  visceral 
syphilis,  appears  chiefly  in  the  tertiary  stage.  Although  in  itself  not  com- 
mon, it  is  one  of  the  most  frequent  forms  of  visceral  syphilis. 

Syphilitic  disease  of  the  liver,  especially  the  gummatous  form,  may  give 
rise  to  no  evident  symptoms.  The  lobulated  syphilitic  liver  may  remain 
latent,  so  far  as  symptoms  are  concerned,  but  it  usually  is  accompanied  with 
some  or  all  of  the  symptoms  of  ordinary  cirrhosis,  from  which  it  is  to  be 
distinguished  by  the  syphilitic  history  of  the  patient  and  the  characteristic 
feel  of  the  liver.  The  coarse  nodules  which  can  be  felt  on  these  livers 
resemble  very  much  those  present  in  carcinoma  of  the  liver,  and  the  distinc- 
tion between  them  is  not  always  easy.  The  umbilication,  which  can  some- 
times be  felt  on  the  cancerous  nodules,  may  be  of  assistance  in  the  diagnosis. 
The  spleen  is  usually  enlarged  in  syphilitic  liver,  and  is  not  enlarged  in  cancer 
of  the  liver.  The  history  of  the  patient  is,  however,  the  capital  point  in  the 
•diagnosis,  as  bearing  upon  the  presence  or  absence  of  cancer  or  of  syphilitic 
disease  in  other  parts  of  the  body. 

Acute  Yellow  Atrophy  of  the  Liver. 

This  afiection  is  characterized,  as  the  name  denotes,  by  a  rapid  reduction 
in  the  size  of  the  liver.  Its  anatomical  characters  were  first  recognized  by 
Rokitansky  in  1842.  The  same  disease  has  been  known  under  the  names 
malignnnt  or  fatal  jaundice^  henurrrhagic  icterus,  and  diffuse  parenchymatous 
hepatitis  (Frerichs).     It  is  a  comparatively  rare  disease. 

Anatomical  Characters. — In  typical  cases  the  liver  is  much  diminished 
in  size  in  all  directions,  but  especially  as  regards  its  thickness.  The  volume 
and  likewise  the  weight  may  be  reduced  one-half  or  even  two-thirds.  Occa- 
sionally the  size  of  the  liver  is  not  below  the  normal.  This  happens  especially 
when  the  disease  attacks  a  liver  previously  enlarged  or  when  the  affection  is 
of  unusually  short  duration.  The  consistence  is  soft  and  flabby,  so  that  the 
organ  when  resting  on  its  concave  surface  is  flattened,  or  when  supported  on 
its  edge  it  folds  up  from  its  own  weight.  The  capsule  is  wrinkled  in  conse- 
35 
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qyt*nci!  of  diminution  in  bulk  of  the  livor-suhstance.  In  the  living  brxl^  1 
slirunk<*n  livt*r  may  si'i^'  back  toward  the  vertebral  eolumn,  so  thai  eoil^i 
iiiti'stine  find  place  over  its  anterior  surface. 

Upon  its  eut  surface  the  liver  appears  inten^y  jaundieed.      The 
may  be  yellow  tliroufrhout,  but  tho  prevailins;  yellow  color  is  u       "     ::iiii^ 
with  «ome  reddish-brown  palches.     The  reddii^h  coh>r  may  pr  ^.  of 

the  yellow*  Ureat  variety  exiists  in  the  relative  proportiou  and  tbd  liiMnW' 
tion  of  the  yi*llow  and  the  red  substance.  The  yellow  »ubstanee  k  woh  ad 
friable.  Its  color  is  due  to  bile-staining  and  the  presence  of  fat.  The  ~ 
substance  is  of  lax  texture,  but  of  tough  consistence,  and  on  s<;ctir>n  ix  1 
aeen  jsomewhat  depressed  below  the  level  of  the  yellow.  It  appear?  hon 
gcneous,  without  any  trace  of  tlie  hepatic  lobules,  or  at  the  most  prc«ii 
the  faint  outlines  of  very  small  lobules.  In  the  yelJow  substanct?  tlte  ng 
lines  of  the  lobules  are  very  luueb  obscured.  If  at^eu  at  all,  the  lobuli^i 
found  to  be  larger  than  in  the  red  substance^  but  as  a  rule  they  arr  *«miH 
than  normal.  The  disease  is  often  farther  advanced  in  ibe  IclY  lobe  thani 
the  right.  The  former  may  be  almost  uniformly  red»  while  the  latter  is  ye 
low   mottled   with  some  red  spots. 

The  microscope  shows  that  the  atrophy  is  due  to  an  actual  dcstructiimi 
the  hepatic  cells  by  the  process  of  fatty  degeneration.     Differs  i 
process  can  usually  be  found  in  the  same  liver.     At  first  the 
swollen,  cloudy,  and  bile-stained;   but  later  their  outlines  arr  ob^cur 
their  substance  is  occupied  by  fat  in  the  form  either  nf  granules  i^r  i 
and  small  globules.    There  is  reason  to  believe  that  the  fat  is 
from  the  albuminous  material  of  the  cell.      Finally,  there  is  i 
the  liver-cells^  but  in  their  .stead  we  find  a  mass  of  granular  detrifii^  ^i 
drops  of  fat,  with  crystallized  and  amorphous  bile-pigment.     All  thc^e  c**M 
tions  may  be  observed  in  different  parts  of  the  yellow  suhstaidee,  the  dep 
of  destruction  uf  liver-parenchyma  varying  much  in  diflTorent  c&ses.     In  mj 
instances  the  detritus  resulting  from  the  disintegration  of  the  cells  auemsf  j 
be  more  albuminous  than  fatty. 

The  red  substance  is  usually  regarded  as  representing  a  later  ittiigv  wf  dtl 
opment  of  the  yellow  porti«ui.  Its  color  was  formerly  supposed  lo  be  dntsi 
blood-extravasations  which  may  be  present  in  the  liver  of  acute  yellow  uti 
phy,  Uptm  nucroscop»ical  examination^  however,  the  red  substance  as  foa 
generally  to  bo  composed  chiefly  of  connective  tissue,  blood-vessels,  and  pr 
ably  newly-formed  bile-duets.  Some  granules  and  nmall  drops  uf  fat,loget| 
with  bilirubin  crystals,  may  still  be  found  in  the  cuoneelive  tissue,  butt 
greater  part  of  the  disintegrated  liver-cells  bus  bten  absorbed,  ("ells  vrltd 
can  be  recognized  as  hepatic  cells  are  entirely  absent  or  are  present  in  sn 
number.  Leucocytes,  sometimes  in  abundance,  are  found  in  the  connect! 
tissue.  The  increase  in  connective  tissue  is  partly  apparent,  in  con«eqQ< 
disappearance  of  the  livercells  and  of  their  fatty  detritus,  and  partly  \ 
means  of  a  new  growth  of  the  interlobular  tissue.  In  this  red  subsuj 
often  found  narrow,  branching  channels  filled  with  a  single  or  double  row] 
small  polyhedral  cells.  These  epilbelial  canals  resemble  ibc  small  interli 
ubir  bibvducts  ;  but  they  are  too  many  to  consist  only  of  pre-existing  diifl 
They  are  considered  by  Waldeyer.  Zenker,  and  fathers  >  '^  -Us  by 
growth   from    these    bile-ducts/ and    intended    for    the    i  mn   of 

destroyed  liver-parenchyma.  Klebs  and  Perls,  however,  ugiiid  ihe  cells i 
these  canals  as  rows  uf  pre-existing  liver-eells  altered  in  shape,  Aitempisj 
artificial  injection  of  the  blood-vessels  of  the  liver  after  death  fail  tti  co 
quence  of  the  escape  of  injecting  material   between  the  livern^elU 

The  larger  bile-ducts  are  usually  empty.     They  may  be  inflamed  atid  ci 
tain  B  secretion  of  muco-pus.  or  rhrv  wmx  atntuiit   bili'-sunhid  fluid 
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^mll-bladder  contains  a  mucous  fluid  either  colorless  or  bile-stained.  It  may 
contain  apparently  normal  bile.  Leucin  and  tyrosin  crystals  oflen  form  in 
tlie  substance  of  the  liver  after  death.  Rod-shaped  bacteria  and  micrococci 
liave  been  found  by  Klebs  and  others  in  the  bile-ducts  and  in  the  atrophied 
liver-tissue.  Their  accumulation  in  large  numbers  in  the  bile-ducts  has  led 
to  the  belief  that  they  have  made  their  way  there  from  the  intestine,  but 
whether  before  or  after  death  is  a  matter  of  uncertainty. 

The  changes  in  other  organs  are  similar  to  those  found  in  certain  acute 

infectious  diseases.     The  tissues  are  jaundiced.     The  blood  is  fluid  or  loosely 

coagulated  and  contains  leucin  and  tyrosin.      The  cardiac  muscle  and  the 

renal  epithelium  usually  show  decided  fatty  degeneration,  not  approaching, 

however,  in  degree  that  of  the  liver.     The  stomach  and  intestine  frequently 

show  evidences  of  inflammation.     The  epithelial  cells  of  the  gastric  tubules 

undergo  parenchymatous  degeneration.    The  spleen  is  found  swollen  and  soft, 

unless  Its  size  have  been  reduced  by  hemorrhage  from  some  of  the  rootlets  of 

the  portal  vein.    Multiple  hemorrhages  occur  in  the  majority  of  cases.    These 

occur  especially  from  vessels  of  the  portal  system.     Blood  is  often  found 

in  the  contents  of  the  stomach  and  intestine,  also  in  the  mucous  membrane  of 

the  bladder,  pelvis  of  the  kidneys,  beneath  the  serous  membranes,  in  the  lungs, 

etc.     Hemorrhages  very  rarely  take  place  in  the  brain. 

Clinical  History. — The  affection  is  either  developed  abruptly  or  is  pre- 
ceded by  a  prodromio  stage.  The  premonitions  are  symptoms  denoting  gas- 
tro-duodenitis  and  are  not  significant  of  the  affection.  Without  or  with  pre- 
monitions lasting  usually  from  three  to  five  days,  but  sometimes  much  longer, 
jaundice  occurs.  This  is  an  almost  constant  symptom,  but  it  may  be  absent. 
It  is  usually  marked,  but  not  intense,  and  does  not  differ,  as  regards  the  col- 
oration of  the  skin,  from  ordinary  jaundice.  Intense  cephalalgia  and  delirium, 
ooeurring  either  simultaneously  with  the  jaundice  or  afler  a  period  varying 
between  two  and  twenty-one  days,  become  prominent  symptoms.  The  delir- 
ium is  often  active,  patients  crying  out  and  sometimes  requiring  restraint ; 
but  in  some  cases  the  delirium  manifests  itself  only  in  quiet  wandering. 
In  a  third  of  the  cases  convulsions  occur.  These  in  some  cases  are  epi- 
leptiform, in  some  cases  they  consist  of  general  tremor  or  rigor,  and  in 
some  cases  they  are  limited  to  a  few  muscles.  Trismus  has  occasionally 
been  observed.  To  the  delirium  and  convulsions  stupor  is  added,  eventu- 
ating in  profound  coma.  The  pupils  are  sometimes  contracted,  but  are 
usually  dilated,  and  in  some  cases  they  are  unaffected,  responding  readily 
to  light.  When  the  jaundice  first  appears  the  pulse  is  slow,  but  when 
delirium  occurs  the  pulse  is  more  or  less  frequent.  During  the  progress 
of  the  disease  the  pulse  fluctuates  remarkably  as  t'egards  frequency.  At 
one  time  it  may  rise  to  120,  at  another  time  falling  to  80  or  90.  The 
pulse  varies  also  as  regards  other  characters.  In  the  latter  part  of  the 
disease  it  becomes  persistingly  rapid,  increasing  progressively  in  frequency 
and  becoming  more  and  more  attenuated  and  feeble.  There  is  generally 
a  moderate  rise  of  temperature  in  the  early  stage,  but  at  a  later  period 
fever  may  be  absent,  except  that  sometimes  shortly  beforo  death  a  consid- 
erable rise  (104°  or  105°)  occurs.  Hemorrhages  take  place  in  various  situa- 
tions,  generally  into  the  stomach  and  intestines,  in  females  from  the  uterus, 
and  occasionally  there  is  hsBmaturia.  Extravasations  are  not  uncommon,  giv- 
ing rise  to  petechiae  and  to  ecchymoses  found  after  death  in  various  situations. 
Pains  in  the  epigastrium  are  common,  extending  to  the  right  hypochoiidrium. 
Tenderness  on  pressure  exists  in  these  regions.  The  bowels  arc  generally  con- 
•tipated.  The  stools  are  sometimes  clay-colored,  sometimes  green  and  bilious, 
and  sometimes  dark  from  blood.     The  breathing  is  likely  to  be  early  accom- 
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panied  by  sighing,  and  after  coma  occurs  the  respirations  are  irregular  aod 
stertorous.     The  urine  has  been  found  to  contain  biliary  salts  by  a  number 
of  observers.     The  small  quantity  present  and  the  difficulty  in  the  detection 
of  these  salts  may  explain  some  of  the  negative  results  of  other  observere. 
The  amount  of  urea  is  notably  diminished,  especially  in  the  latter  part  of  the 
disease,  when  it  may  entirely  disappear.    Leucin  and  tyrosin  are  found  in  the 
great  majority  of  cases.    Leucin  in  the  form  of  globules  somewhat  resembling 
fat  is  found  only  after  evaporating  the  urine.    Tyrosin  in  the  form  of  needlei 
appears  as  a  spontaneous  sediment.     Albumen  is  found  in  a  moderate  quia- 
tity.     Coolness  and  dryness  of  the  surface  exist,  except  under  the  excitement 
of  delirium  and  convulsions,  when  the  heat  of  the  skin  is  sometimes  increased. 
Enlargement  of  the  spleen  in  a  greater  or  less  degree  exists  in  most  cases  of 
this  disease. 

The  duration  of  the  affection  is  usually  short.  In  28  cases,  a  fatal  tenai- 
nation  took  place  in  13  within  a  week,  in  6  during  the  second  week,  in  5  dor* 
ing  the  third  week,  and  in  4  during  the  fourth  week. 

The  termination  in  the  great  majority  of  cases  is  fatal. 

Pathological  Character. — As  regards  the  anatomical  changes  in  tk 
liver,  according  to  many  authors  they  denote  a  diffuse  parenchymatous  inflaa- 
mation.  As  opposed  to  this  view,  the  alterations  formerly  regarded  ta  evi- 
dence  of  parenchymatous  inflammation  are  now  attributed  to  degeneratlTe 
processes.  The  theory,  based  upon  the  presence  of  leucocytes  in  the  intenti> 
tial  tissue,  that  the  inflammation  is  interstitial,  is  not  satisfactory.  The  win* 
dering  cells  are  most  abundant  in  the  red  substance,  and  their  presence  mj 
therefore  be  regarded  as  a  secondary  change.  The  greater  number  of  pathol- 
ogists at  the  present  time  regard  the  changes  in  the  liver  as  primarily  regre» 
ive  and  produced  by  an  acute  fatty  degeneration. 

As  to  the  pathological  character  of  the  disease,  there  have  been  minj 
speculations,  most  of  which  possess  only  historical  interest,  such  as  that  tM 
changes  in  the  hepatic  cells  are  due  to  an  over-production  of  bile,  to  partlym 
of  the  bile-ducts,  to  disturbances  in  the  innervation  of  the  liver,  etc.  The 
hypothesis  now  most  strongly  advocated  is  that  acute  yellow  atrophy  of  the 
liver  is  an  infectious  disease.  The  changes  in  the  liver  may  be  regarded  tt 
local  manifestations  of  a  general  infection,  or  the  infectious  principle  maj  be 
considered  to  act  primarily  upon  the  liver  and  secondarily  upon  the  blood  and 
other  organs.  According  to  the  latter  view,  the  s))eeial  poison  makes  itswij 
into  the  system  through  the  liver,  perhaps  by  means  of  the  ingress  of  tho 
infectious  material  (bacteria?)  from  the  intestine  into  the  bile-ducts. 

The  symptomatic  phenomena  which  form  the  clinical  history  of  the  diseaai 
are  in  a  greater  or  less  degree  effects  of  the  action  of  the  infectious  principll^ 
the  existence  of  which  may  be  assumed.  Certain  of  the  grave  phenonenii 
however,  are  attributable  to  the  non-elimination  of  excrementitious  principki 
which  it  is  a  function  of  the  liver  to  excrete.  The  retention  of  these  in  thi 
blood  is  denoted  by  the  term  acholia.  The  physiological  discovery  that  thi 
cholesterin  in  bile  is  an  excretory  product  derived  chiefly  from  the  destmctifi 
metamorphosis  of  nerve-tissue  is  sustained  by,  and  aflbrds  a  rational  explani> 
tion  of,  the  phenomena  in  this  disease  which  are  referable  to  acholia.  Hull 
these  are  effects  of  cholestersemia  is  evidenced  by  clinical  observations  show* 
ing  in  this  disease  a  notable  accumulation  in  the  blood  of  cholesterin,  andhv 
experiments  showing  the  production  of  phenomena  analogous  to  those  of  thw 
disease  in  animals  by  the  injection  of  cholesterin  into  the  blood.'     Unemiail^ 

*  Vide  "Experimental  Researches  into  a  New  Excretory  Function  of  the  Liver,*  If 
A.  Flint,  Jr.,  Am,  Joum,  o/  Med,  Sciences,  1862 ;   also,  Flint's  textbook  of  ihmm  j 

Fhysiology.  •  I 
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less  in  many  cases  a  pathological  element,  but  the  clinical  history  shows 
J  toxical  effects  other  than  those  referable  to  that  clement. 

:8ATI0N. — Of  143  cases  analyzed  by  Thierfelder,  88  were  women  and 
re  men.  Of  the  88  women,  30  were  attacked  during  pregnancy  and  3 
in  childbed.  Of  the  143  cases,  93  were  between  the  ages  of  twenty 
r  thirty -nine ;  2  were  less  than  one  year  of  age,  and  5  were  more  than 
Aside  from  the  influence  of  age,  sex,  and  the  condition  of  pregnancy, 
»wn  by  the  above  statistics,  we  have  no  knowledge  of  causative  agencies, 
held  by  many,  the  disease  be  specific  or  infectious,  it  involves,  of  course, 
lial  cause. 

iQNOSis. — The  symptoms  are  not  diagnostic  of  this  disease  prior  to 
jcurrence  of  the  grave  toxaemic  phenomena — namely,  delirium,  hemor- 
8,  ete. — in  connection  with  jaundice.  The  fevers — typhus  or  typhoid, 
tent,  pyaemia,  yellow  fever — are  excluded  by  the  absence  of  the  diag- 
1  features  which  belong  to  them  severally,  and  sometimes  by  the 
ce  of  a  febrile  temperature.  Diminution  of  the  size  of  the  liver  while 
ise  is  under  observation,  in  connection  with  the  clinical  history,  renders 
iagnosis  positive ;  but  this  effect  does  not  always  take  place.  More- 
it  is  sometimes  difficult  to  determine  accurately  the  vertical  diameter 
e  liver  by  percussion,  owing  to  the  fact  that  the  tympanitic  resonance 
the  colon  may  be  conducted  upward,  so  as  sometimes  even  to  meet  the 
mary  vesicular  resonance  when  the  size  of  the  liver  is  normal.  There 
jrefore,  a  liability  to  error  in  deciding  that  the  liver  is  reduced  in  size, 
iiffieulty  applies  to  cases  in  which  the  transverse  colon  is  distended  with 
but  generally  it  may  be  correctly  ascertained  whether  the  size  of  the 
has  diminished.  The  presence  of  leucin  and  tyrosin  in  the  urine  is 
ostic.  The  sex  of  the  patient  and  the  existence  of  pregnancy  have 
weight  in  the  diagnosis,  as  well  as  the  gravity  of  the  disease,  as 
ed  by  the  symptoms  and  the  rapid  progress  toward  a  fatal  termination, 
le  affection  with  which  acute  yellow  atrophy  is  most  apt  to  be  con- 
ed is  acute  phosphorus-poisoning.  The  latter  may  be  recognized  by 
istory  of  the  case,  the  sudden  onset  of  the  symptoms,  the  severe  gas- 
i,  and  the  demonstration  of  phosphorus  in  the  vomited  matters. — H.] 

ooNOSis. — It  is  questionable  whether  this  disease  ever  ends  in  recovery, 
of  recovery  have  been  reported,  but  there  is  perhaps  more  probability 
n  these  cases  there  was  an  error  in  diagnosis  than  that  the  disease  really 
d  and  terminated  favorably. 

erfelder  gives  the  following  statistics  in  regard  to  the  duration  after  the 
»pment  of  grave  symptoms,  based  on  an  analysis  of  118  cases:  twenty- 
lOurs  or  less  in  10 ;  from  twelve  to  forty-eight  hours  in  46 ;  from  two 
half  to  three  days  in  26 ;  from  three  and  a  half  to  four  days  in  17 ; 
five  to  seven  days  in  15 ;  nine  days  in  2 ;  and  ten  and  fourteen  days, 
:h  1  case. 

L4TMENT. — A  few  words  will  embrace  all  that  is  to  be  said  with  refer- 
o  treatment.  With  our  present  knowledge  nothing  is  to  be  expected, 
i  palliation,  from  remedies.  Drastic  purgatives  and  emetics  have  been 
i,  but  the  propriety  of  these  or  of  other  perturbatory  measures  is  very 
111.  Symptoms  which  furnish  indications  for  palliative  remedies  are 
Bg  and  hemorrhages.  For  the  vomiting  and  gastrorrhagia  ice  in  small 
bismuth,  and  anodynes  may  be  prescribed.  The  mineral  acids  are 
riate.     The  symptoms  referable  to  the  circulation — namely,  the  fre- 
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quency  and  feebleness  of  the  pulse,  with  coolness  of  the  surface — indicate 
tonics  and  stimulants.  Inasmuch  as  the  convulsions  and  coma  may  be  due 
to  uraemia,  it  would  be  desirable,  if  possible,  to  excite  the  action  of  the  kid- 
neys ;  and  if  this  be  not  practicable  the  hot-air  bath  and  perhaps  hjdra- 
gogues  suggest  themselves  as  means  of  effecting  the  vicarious  elimination  of 
urea.  Hemorrhage  from  the  bowels  is  to  be  controlled  by  cold  applioatioiis 
and  opiate  enemas.  Revulsive  applications  over  the  site  of  the  liver  bj 
means  of  fomentations  and  stimulating  embrocations  or  rubefacients  maj  bt 
of  some  service.     Quinia  in  full  doses  deserves  further  trial. 


CHAPTER    XII. 

DISEASES  OF  THE  LIVER  (Continued). 

Fatty  Liver. — Parenchymatous  Degeneration  of  the  Liver. — Waxy  Liver. — Oanoer  of  tht 
Liver.— Other  New  Growths  in  the  Liver. — Hydatid  Tumors  of  the  Liver. — Malti* 
locular  Echinococcus. — Other  Parasites  in  the  Liver. — Pigmentary  Deposits  in  the 
Liver. — Hypertrophy  and  Atrophy  of  the  Liver. — Changes  in  the  Position  and  in  tht 
Shafie  of  the  Liver. — Congestion  of  the  Liver.— Portal  Thrombosis. — Adhesive  aai 
Suppurative  Pylephlebitis. 

HAVING  considered  inflammatory  affections  of  the  liver,  I  shall  take  ap^ 
next  in  order,  structural  affections  of  this  organ.  The  more  importaik^ 
of  these  are  incident  to  an  abnormal  accumulation  of  fat,  to  the  waxy  or  la^^ 
daceous  alteration,  to  carcinoma,  and  to  hydatid  tumors.  These  will  be  eo^^ 
sidered  in  this  chapter. 

Patty  Liver. 

The  liver  is  one  of  the  normal  situations  for  the  deposition  of  fat     i^ 
well-nourished,  healthy  individuals,  the  liver-cells  in   the  periphery  of  lii^ 
lobules  contain  some  oil-drops.     As  there  is  great  variation  in  the  quaiility 
of  fat  contained  in  the  livers  of  healthy  persons,  it  is  by  no  means  easy  to 
determine  the  amount  which  is  to  be  regarded  as  abnormal. 

It  is  customary  to  distinguish  between  fatty  infiltration  and  fatty  degn- 
eration  of  the  liver.  The  distinction  may  be  here  repeated :  In  fatty  iift. 
tracion  or  fatty  growth  the  protoplasm  is  displaced  by  the  fat,  butdoaaoi 
suffer  materially  in  its  integrity,  except  by  a  slow  process  of  atrophy  (nm 
compression.  If  the  fat  be  derived  from  the  albuminous  consUtnents  <f 
the  cell,  these  are,  in  great  part  at  least,  renewed.  In  fatty  degenoatoor 
fatty  atrophy  the  cell-substance  is  directly  converted  into  fat,  and  isootiS 
all  or  is  insufficiently  regenerated.  There  are  important  exceptions  tote 
rule  that  in  fatty  infiltration  of  the  liver  the  fat  is  present  in  the  fonn  d 
large  drops,  whereas  in  fatty  degeneration  it  appears  as  small  drops  or  ■ofe" 
cules.  The  most  typical  example  of  fatty  degeneration  of  the  liver  is  toili 
yellow  atrophy  of  this  organ,  to  which  no  further  reference  will  be  made  it- 
this  connection,  as  it  has  been  already  considered.  Some  writers  regard  aP 
the  other  forms  of  fatty  liver  as  examples  of  fatty  infiltration.  It  is  in 
that,  as  a  rule,  they  present  the  gross  and  microseopical  appearmiiees  vlu& 
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have  been  considered  characteristic  of  infiltration ;  but  these  morphological 
appearances  do  not  suffice  for  the  diagnosis  between  infiltration  and  degen- 
ermtion. 

A  fatty  liver  is  usually  more  or  less  enlarged,  its  margins  rounded,  and  its 
sorface  smooth.  The  consistence  is  less  than  in  health.  The  specific  gravity 
in  extreme  cases  is  so  light  that  the  organ  floats  in  water.  The  weight,  how- 
ever, owing  to  increase  in  volume,  is  usually  greater  than  in  health.  The 
color  is  yellowish,  and  the  lobular  markings  are  often  obscured.  Drops  of  oil 
adhere  to  the  knife  in  making  a  section.  The  organ  is  anaemic.  While  the 
amount  of  fat  which  can  be  extracted  by  ether  from  a  normal  liver  is  esti- 
mated at  from  3  to  5  per  cent.,  that  present  in  extremely  fatty  livers  may 
rise  as  high  as  40  or  45  per  cent. 

In  the  physiological  accumulation  of  fat  in  the  livers  of  women  during 
lactation  the  fat  is  present  chiefly  in  the  central  cells  of  the  lobules.    In  most 
other  cases  of  fatty  infiltration  the  fat  appears  primarily  in  the  hepatic  cells 
in   the  periphery  of  the   lobule,  and   extends,  as  the   fatty   accumulation 
increases,  to  the  cells  in  the  centre.     The  fat  appears  first  as  small  drops, 
which  increase  in  size  and  coalesce,  until  finally  one  large  drop  occupies  nearly 
the  whole  of  the  space  within  the  cell-contour.     An  hepatic  cell  thus  altered 
is  spherical  in  shape,  its  nucleus  is  pushed  to  one  side,  its  protoplasm  forms  a 
aarrow  ring  around  the  oil-drop,  and  the  whole  cell  resembles  an  adipose- 
tissue  cell.     The  fat  may  also  exist  between  the  hepatic  cells,  either  free  or 
in  stellate  cells  in  the  intercellular  spaces.* 

The  essential  condition  for  the  development  of  fatty  metamorphosis  of  the 
liTer  is  that  more  fat  be  either  introduced  or  produced  than  can  be  oxidized. 
This  failure  of  oxidation  may  depend  either  upon  an  excessive  introduction 
or  production  of  fat  in  the  organ,  or  upon  a  diminution  in  the  oxidizing  pro- 
eeaees  due  usually  to  a  deficient  supply  of  oxygen  to  the  cells.  We  thus  find 
tittj  livers  in  conditions  apparently  the  most  opposite — namely,  in  cases  of 
grot  obesity  and  in  cases  of  extreme  emaciation.  The  causes  of  fatty  liver 
mkj  be  summarized  as  follows  : 

1.  Lactation.  The  accumulation  of  fat  in  the  centre  of  the  lobules  before 
and  daring  lactation  is  to  be  regarded  as  physiological  rather  than  patho- 
logical. 2.  Obesity.  Persons  who  take  little  muscular  exercise,  whose 
food  contains  an  excess  of  hydrocarbonaceous  substances,  and  who  have  a 
wedisposition,  either  hereditary  or  acquired,  to  the  deposition  of  fat,  may 
derelop  very  large  fatty  livers  as  well  as  an  excessive  panniculus  adiposus. 
3.  Continued  and  excessive  indulgence  in  alcoholic  stimulants.  This  leads 
flften,  but  not  constantly,  to  fatty  infiltration  of  the  liver  as  well  as  to  cir- 
liiosis.  4.  Pulmonary  phthisis,  and  less  frequently  other  cachectic  conditions, 
neh  as  cancer,  chronic  dysentery,  profound  anasmias,  etc.  The  largest  fatty 
Ererg  met  with  are  those  developed  during  chronic  pulmonary  tuberculosis, 
aipecially  in  females.  5.  Phosphorus-poisoning.  Although  the  liver  here 
fnaents  the  appearance  usually  considered  as  characteristic  of  fatty  infiltra- 
tion, it  is  probable  that  poisoning  by  phosphorus  leads  to  fatty  degeneration 
if  the  liver,  as  well  as  of  the  kidneys,  muscles,  etc.     Arsenic  and  some  other 

Cs  also  occasion  fatty  metamorphosis  of  the  liver.  6.  The  acute  fatty 
iration  of  the  new-born  described  by  Hecker  and  Buhl.*  The  liver  takes 
■irt  with  other  organs  in  the  general  fatty  degeneration.  7.  Yellow  fever. 
lie  fat  is  present  in  large  drops,  but  the  process  is  fatty  degeneration.  The 
kpatic  cells  usually  contain  fat  in  cirrhosis  and  in  chronic  passive  conges- 

'  Perls,  LeMueh  der  allganeinen  Pathologies  Bd.  1,  p.  177;  Platen,  Virehoufs  Archiv, 
M.  74,  p.  268. 
'Kkmik  der  Oeburishinde,  1, 1861. 


552  DISEASES  OF  THE  LIVER. 

tion  of  the  liver.     The  cause  here  is  local  and  referable  to  the  interferem*« 
with  the  circulation. 

Our  present  knowledge  is  not  sufficient  to  enable  us  to  determine  the 
pathological  importance  of  fatty  liver.  The  pressure  of  the  fat  appears  to  be 
sufficient  to  render  the  organ  anaemic,  but  not  to  occasion  obstruction  enough 
to  give  rise  to  peritoneal  dropsy.  If  the  latter  coexist  with  fatty  liver,  cir- 
rhosis is  combined,  or  there  exists  some  other  cause  for  the  hydro-perito- 
neum. The  spleen  does  not  become  enlarged.  There  may  be  some  obstruc- 
tion to  the  passage  of  bile  in  the  minute  hepatic  ducts,  but  this  is  not  sufficieai 
to  occasion  jaundice.  The  function  of  the  secreting  cells  must  be  more  or 
less  impaired  when  these  are  filled  with  fat,  but  we  are  unable  to  refer  any 
symptoms  to  this  condition. 

The  diagnosis  of  fatty  liver  can  be  made  only  when  the  organ  is  enlarged. 
There  are  no  subjective  local  symptoms  other  than  those  dependent  on  the 
increase  of  size.  The  enlargement  may  be  determined  by  percussion  and 
by  manual  exploration  below  the  false  ribs.  The  blunt  or  rounded  lower 
margin  may  sometimes  be  ascertained.  The  smoothness  of  the  surface  it 
appreciable,  and  sometimes  also  the  diminished  consistence ;  or,  at  all  events, 
the  absence  of  induration  may  be  ascertained.  An  enlarged  liver  presenting 
these  characters,  occurring  in  a  patient  affected  with  pulmonary  phthisis,  an 
intemperate  person,  or  a  person  of  luxurious,  indolent  habits,  may  be  con- 
sidered as  probably  fatty.  The  probability  is  greater  in  females  than  ia 
males.  Simple  enlargement,  in  this  pathological  connection,  is  not  sufficient 
for  the  diagnosis  of  fatty  liver,  inasmuch  as  waxy  liver  is  not  infret^uently 
associated  with  pulmonary  phthisis ;  and  it  is  not  always  easy  to  determine 
the  physical  characters  which  distinguish  these  two  forms  of  enlargement 
from  each  other. 

Fatty  liver  occurring  in  cases  of  pulmonary  phthisis  does  not  claim  treat- 
ment. In  fact,  the  treatment  of  phthisis,  which  in  certain  cases  is  highly 
useful — namely,  with  cod-liver  oil  and  alcoholics — may  be  supposed  to  favor 
the  deposit  of  fat  in  the  liver.  Nor,  as  a  general  remark,  with  our  present 
knowledge,  does  it  claim  treatment  when  associated  with  other  important 
affections.  Occurring  in  persons  addicted  to  the  use  of  alcohol  and  to  over- 
feeding, especially  as  regards  fatty  articles  of  diet,  it  is  to  be  treated  by  a 
reformation  of  the  habits  of  living — namely,  by  temperance  or  total  absti- 
nence in  respect  to  the  use  of  alcoholic  beverages,  by  restricting  the  diet  in 
a  great  measure  to  articles  not  abounding  in  fat,  and,  if  the  strength  will 
permit,  by  increased  muscular  exercise.  The  remedies  indicated  are  those 
which  will  tend  to  strengthen  and  invigorate  the  system.  Fatty  liver  com- 
bined with  chronic  alcoholic  gastritis  offers  a  bad  prognosis. 

Parenchymatous  Degeneration  of  the  liver. 

By  the  terms  parenchymatous  degeneration  and  cloudy  swelling  of  the  liver 
is  designated  a  condition  of  the  organ  often  met  with  a^r  death  from  fevers, 
diseases  involving  severe  blood-poisoning,  and  affections  accompanied  with  a 
high  temperature.  The  liver  is  sometimes  enlarged  and  the  outlines  of  the 
lobules  arc  indistinct.  The  liver-cells  are  swollen  and  filled  with  granules 
which  are  coarser  and  more  abundant  than  normal.  These  granules  at  first 
al-e  albuminous,  and  they  disappear  on  the  addition  of  acetic  acid.  They  may, 
however,  give  place  to  fatty  granules  and  drops.  Some  regard  parenchjmatoitf 
degeneration  as  an  essential  stage  in  the  process  of  fatty  degenenUon.  Tlie 
clinical  importance  of  parenchymatous  degeneration  of  the  liyer  ia  not  well 
understood. 
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Waxy  Liver. 

The  liver  is  one  of  the  organs  frequently  attacked  by  waxy  degeneration. 
This  degeneration,  called  waxy,  amyloid,  lardaceous,  or  albuminoid,  consists  in 
the  deposition  of  an  albuminous  substance,  which  strikes  with  a  solution  of 
iodine  a  reddish-brown  or  mahogany-brown  color,  with  iodine  and  sulphuric 
acid  a  blue  color,  and  with  methyl-violet  a  red  color.  The  reaction  with 
iodine  alone  suffices  as  a  test. 

In  cases  of  advanced  waxy  degeneration  of  the  liver  the  organ  is  much 
enlarged.     The  enlargement  is  in  some  cases  enormous.     The  weight  may  be 
twelve  or  fourteen  pounds,  and  is  not  infrequently  double  the  normal  weight. 
The  form  of  the  organ  is  not  materially  altered.     The  surface  is  smooth,  and 
the  edges  are  usually,  but  not  always,  blunted  or  rounded.    The  consistence  is 
notably  stiff  and  board-like,  so  that  thin  slices  are  easily  taken  off.    Notwith- 
standing its  firm  consistence,  the  organ  cuts  easily,  like  uncooked  bacon. 
The  interior  of  the  liver  is  dry  and  anaemic.     The  cut  surface,  especially 
when  examined  in  thin  slices  held  to  the  light,  presents  a  characteristic  trans- 
lucent appearance  compared  to  uncooked  bacon,  wax,  smoked  salmon,  and 
tissues  soaked  in  glycerin.     The  lobular  markings  are  obscured,  but  even  in 
extreme  cases  opaque  yellowish-white  lines  can  be  seen  usually  about  the 
periphery  and  in  the  centre  of  the  lob\iles.     The  amyloid  or  waxy  change  is 
not.  as  a  rule,  uniformly  distributed,  but  some  lobules  are  more  affected  than 
others ;  and  with  the  naked  eye,  even  in  advanced  degrees  of  the  degenera- 
tion, lobules  and  parts  of  lobules,  usually  of  a  yellowish  color  from  fatty 
metamorphosis,  can  be  seen  without  the  characteristic  translucence.     In  the 
lesser  degrees  of  the  waxy  change  the  organ  is  not  at  all  or  but  slightly 
enlarged,  and  the  affected  parts  can  be  distinguished  only  by  the  chemical 
tests  mentioned.     The  earliest  stages  are  to  be  recognized  only  by  micro- 
scopical examination  of  sections  stained  with  iodine  or  with  iodine  and  sul- 
phuric acid  or  methyl-violet. 

Under  the  microscope  the  amyloid  material  appears  as  a  white,  structure- 
less, translucent,  refracting  substance.  The  amyloid  degeneration  begins  first 
in  the  terminal  branches  of  the  hepatic  artery  and  in  the  walls  of  the  capil- 
laries within  the  lobule.  If  we  imagine  the  lobule  to  be  divided  into  three 
eoncentric  zones,  the  amyloid  deposit  appears  first  chiefly  in  the  middle  zone, 
and  then  gradually  extends  to  the  centre  of  the  lobule,  while  the  peripheral 
part  remains  longest  unaffected.  The  peripheral  hepatic  cells  usually  contain 
oil-drops,  and  the  central  cells  are  often  stained  with  bile-pigment.  The 
hepatic  vein  and  its  branches  and  the  interlobular  branches  of  the  portal  vein 
may  become  waxy.  In  the  arteries  and  veins  the  waxy  material  first  replaces 
the  muscular  fibres  of  the  middle  tunic,  and  may  then  extend  to  the  other 
eoat«.  In  the  interior  of  the  lobules  the  waxy  material  is  deposited  along 
the  capillaries  between  their  endothelium  and  the  liver-cells.  The  capillaries 
appear  to  be  changed  into  canals  with  very  narrow  and  finally  obliterated 
Inmen  and  thick  refracting  walls,  between  which  the  liver-cells  are  com- 
pressed and  finally  disappear.  It  is  uncertain  whether  the  waxy  material  be 
erer  deposited  within  the  hepatic  cells.  A  large  number  of  liver-cells  are 
destroyed  by  pressure  when  the  whole  lobule  becomes  waxy.  Usually,  when 
the  liver  is  the  seat  of  this  morbid  change  other  organs  are  also  affected, 
especially  the  spleen  and  kidneys,  then  the  intestine,  lymphatic  glands,  heart, 
Uif^  arteries,  etc.  Sometimes,  even  in  comparatively  slight  degrees  of  the 
degeneration,  the  waxy  substance  is  deposit-ed  in  the  liver  as  a  homogeneous 
Bodale,  of  the  size  of  a  walnut  or  even  larger,  and  more  like  a  tumor  than  a 
centre  of  infiltration  or  degeneration. 

The  affection  is  rare  in  infancy  and  in  old  age.     Of  116  cases  analyzed  by 
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Frericlia  and  E-  Wagner,  24  occurred  at  between  ten  nwt  iwcikn 
age  ;  37  between  twcmty  and  thirty  year?  ;  31  between  thirty  and  fiflj  j 
10  after  the  age  of  fifty  ;  and  S  prior  Uy  the  age  of  ten  yearsi.     It  b  i 
in  cachectic  patients  who  have  suffered  from  curiei*  or  necrnsi?*  of  hoi 
is  incident  to  prolonged  auppuration^  especially  of  bone,  ai?;  in  1 
Pott's  disease,  etc, ;  also  to  cachexia  from  inmors,  slowly-grow     _ 
other  catidcs.    It  occurs  in  persons  affected  witli  syphilis.    It  has  bevxi  ubw 
t^  follow  malarial  fever.     It  accompanies  pulmonary  phthiiriis,  especially  liwtl 
there  are  sappurating  cavities.     In   all  these  connectioni*  it   i»  a  scconditi 
affection.     To  a  small  proportion  of  caf*es  it  ijs  not  preceded  by  any  otlj^T  it?- 
eaf«e.     Cohnheim  has  demonstrated  that  three  or  four  months  «iuffice  fir  rh 
change  to  be  brought  about.     It  occurs  in  the  male  sex  oftener  tlmii  in  ih 
female. 

The  pathologica!  importance  of  waxy  liver  and  its  clini-  '  >^  *r>rT»r«  tobr 
bused  on  the  study  of  cases  in  which  the  affection  h  ncit  '■.  wilh  ^tlur 

serinu8  affections.     Such  eases  are  not  easily  collected,  for  ii    km*  affw 
not   secondary,  the  kidneys,  spleen,  and  other  parts  are  liable  tii  be 
affected.      It  is  undoubtedly  an  important   affection.     The  funcliouaj 
liver  must  be  compromised  in  proporticm  to  the  amount  of  the  dcfi 
may  impede  the  portal  circulation   through  the  liver  guifieiently  fo  g| 

to  peritoneal  dropsy.     Jaundice  very  rarely  occurs.     Pain  refemble  | 

liver  is  wanting.      If  the  kidneys  be  affected,  general  dropay  is  Uk^l 
occur. 

The  DIAGNOSIS  of  this  affection  is  to  be  bw-sed  on  the  existence  of  enltt^ 
ment  and  the  exclusion  of  other  affections  of  the  liver  involving  incn*aste< 
aiite.  From  fatty  liver  it  is  to  be  distinguished  by  the  greater  resistance  ( 
palpation  and  by  the  margins  being  in  a  less  degree  blunt  or  rounded,  ^ 
existence  of  peritoneal  dropsy  in  some  cases  aids  in  the  exclusion  of  fjM 
liver.  From  cancer  of  the  liver  it  is  distinguished  by  the  absence  of  taa 
and  the  smoothness  of  the  surface.  The  absence  of  subjective  local  sj 
toms,  especially  pain^  aids  in   the  exclusion   of  cancer.     Cin'  nm 

leads  to   contraction  of  the  organ  ;   but  this  affection  is  c  hy 

smoothness  of  the  surface  when  it  can  be  felt,  and  by  either  tUi;  aWoeei 
peritoneal  dropsy  ur  the  existence  of  only  a  small  amount  of  c*ffusiim. 
et»exi?^tence  of  enlarged  spleen,  and  the  evidence  of  disease  of  the  kidn^ 
afforded  by  albuminuriaj  general  dropsy,  and  perhaps  urieuitc  s\mpi(»JI 
atrengtlien  the  diagnosis.  A  capital  point  in  the  diagnosis  is  the  cch^xI 
ence  of  affections  to  which,  as  elinical  ubservation  sluiws,  this  affection^ 
secondary — namely,  probmged  suppuration,  necrosis  of  bones,  ayphihs^ . 

The  PROGNOSIS  is  unfavorable.     The  lesion  must  he  regarded  as,  in 
eases,  incurable.     There  seem   to  be  some  datu   for  believing,  especially] 
cases  of  cured  hip-joint  disease,  that  patients  may  regain  go<.Kl  1      '' 
waxy   degeneration   of   the   liver   has  been    established,   but    it 
whether  the  waxy  material  be  absorbed.     Frerichs,  Gravc*^,  and   i»»niM,  fiq 
<*ver,  have  observed  diminution  of  the  size  of  the  liver  in  cases  in  which 
affection   was  supposed  to  exist.      (lenerally,  the  fatal   termination   is  tn 
greater  or  less  extent   due  to  the  diseases  with  which   the  affection  u 
ciated. 

The  TRK,iTMENT  must  have  reference  to  the  morbid  conditions  ttnder  wlii<li 
the  affection  is  developed.     The  iodide  of  potassium  and  the  iodide  of  ir^n  i 
considered  by  Frerichs  as  sometimes  successful  in  cases  in  which  syphilii 
involved.     In  scrofulous  or  tuberculnus  patients  the  therapeutic  measu 
should   be  directed  especially  to  the  cachexia  which  is  to  be  consider 
standing  in   a  causative  relation   to  the  affection.      Budd   recommends 
muriate  of  ammonia,  from  five  to  ten  grains  three  timea  daily.     Freri<i 
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atUches  importance  to  mild  alkaline  remedies  and  the  use  of  the  sulphurous 
mineral  waters.  Dietetic  and  other  hygienic  measures  arc  of  the  first  import- 
ance. The  hody  should  be  well  nourished,  the  surface  properly  protected 
against  vicissitudes,  and  as  much  out-of-door  life  as  the  strength  will  permit 
is  advisable.  Disorders  of  any  of  the  functions  are  to  receive  appropriate 
attention.  Diarrhoea  occurs  not  infrequently,  and  this  will  claim  astringent 
remedies  and  perhaps  opium  in  small  doses.  Albuminuria  and  general  dropsy 
fnmish  indications  the  same  as  when  these  symptoms  occur  in  connection  with 
any  of  the  renal  changes  which,  collectively,  are  called  Bright*s  disease. 

Cancer  of  the  Liver. 

Of  the  various  forms  of  tumor  which  may  occur  in  the  liver,  cancer  is  the 
one  of  greatest  importance.  While  primary  cancer  of  the  liver  is  a  very  rare 
disease,  the  liver  is  one  of  the  most  frequent  seats  of  secondary  cancer.  The 
statistics  of  Leichtenstern  show  74  cases  in  which  the  cancer  was  primary, 
and  358  in  which  it  was  secondary.  Primary  hepatic  cancer  may  develop 
either  from  the  epithelium  of  the  bile-ducts  or  from  the  liver-cells.  In  sec- 
ondary cancer  of  the  liver  the  primary  tumor  may  be  seated  in  various  organs 
of  the  body,  but  it  will  be  found  most  frequently  in  the  stomach,'  and  then,  in 
order  of  frequency,  in  the  intestine,  including  the  rectum,  and  the  uterus.  It 
has  been  demonstrated  that  the  secondary  cancerous  nodules  may  be  devel- 
oped from  emboli  of  cancer-cells  transmitted  from  the  primary  growth  along 
the  portal  vessels  or  the  lymphatics  into  the  liver,  and  it  is  believed  that  this 
is  the  most  frequent  mode  of  propagation.  A  cancer  in  an  adjoining  organ, 
especially  the  stomach,  may  invade  the  liver  by  continuous  growth. 

Primary  carcinoma  of  the  liver  usually  presents  itself  in  the  form  of  a  single 
large  tumor,  more  or  less  distinctly  circumscribed,  and  often  surrounded  with 
eeveral  smaller  cancerous  nodules.  Primary  cancer  of  the  liver  may  also 
occur  in  an  infiltrated  form,  and  in  this  case  the  liver  sometimes  bears  con- 
siderable resemblance  to  a  large  cirrhotic  liver,  but  the  parts  corresponding 
to  the  lobules  are  larger  and  of  a  yellowish-white  color,  and  they  present  the 
microscopical  appearances  of  cancer.  Secondary  carcinoma  of  the  liver  is 
almost  invariably  presented  in  the  form  of  multiple  circumscribed  nodules  of 
varying  size  and  number.  These  are  usually  many,  but  the  whole  organ  may 
be  studded  with  them,  while  sometimes  only  a  few  nodules  are  present.  The 
eancerous  nodules  have  generally  a  whitish  color,  with  scattered  yellowish 
dots  and  lines.  Extravasations  of  blood  into  the  cancerous  mass  are  occa- 
sionally observed.  The  consistence  is  sometimes  that  of  scirrhous,  but  more 
frequently  that  of  medullary  carcinoma.  The  tumors  are  present  as  well  on 
the  surface  as  in  the  interior  of  the  organ.  A  quite  characteristic  appearance 
of  those  nodules  which  reach  the  surface  is  the  presence  of  a  cup-shaped 
depression  in  the  centre.  This  so-called  umbilication  is  due  to  degenerative 
and  wasting  changes  in  the  central  or  oldest  part  of  the  tumor.  Partial  peri- 
tonitis, causing  adhesions,  is  generally  developed  when  the  tumors  project 
beyond  the  surface,  and  in  some  cases  the  peritonitis  becomes  general. 

The  type  of  the  .secondary  cancer  conforms  generally  to  that  of  the  primary 
growth.  As  a  rule,  the  cancerous  alveoli  are  large  and  close  together,  and 
contain  irregularly-shaped,  polygonal  cells.  The  cells  may,  however,  be  of 
the  cylindrical  epithelial  type.  So-called  melanotic  carcinoma  of  the  liver  is 
secondary,  usually,  to  similar  primary  tumors  of  the  choroid  coat  of  the  eye 
or  of  the  skin.     They  are  usually  melano-sarcoraata. 

The  cancerous  affection  usually  gives  rise  to  more  or  less  enlargement  of 

'  Of  1574  08868  of  cancer  of  the  stonmch  analyzed  by  Welch,  the  liver  was  the  seat 
of  secondary  cancer  in  475  (30.2  per  cent.). 
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the  liver.     The  in  crease  in  she  and  weight  is  Bometimes  eoormrruji, 
weight   biis  been   known  to  readi  twcntv-five  pounds.     Pritnary  us  veil  ill 
seeondary  cancer  of  the  gall-bliidder  uud  tiirger  bile-ducts  had  b«cn  fvpfii- 
edly  observed. 

Cancer  here,  a-^  in  other  situationst  rarely  occurs  in  early  life.  f)f  472 J 
ca*4e8  analyzed  by  Lcichtenstem,  the  ages  in  8t  were  between  twenty  tnil 
thirty  years;  in  6I3  between  thirty  and  forty  years;  in  25<>,  betw**<*n  ^*f^f\ 
and  sixty  year?*;  and  in  '^'^,  more  than  sixty  years.  Of  756  ea*c3»  334  vtn 
men  and  422  were  women.* 

It  \h  a  i^ingular  fact  that  cancer  in  this  situation  is  more  infrequent 
tropical  than  in  teiiij^eratc  climates. 

Cancer  uf  the  liver  being  •ifcnerally  secondary,  the  symptoms  in  mostj 
are  combined  with  those  referable  to  other  affeeted  organs.     It  is  tuncli  i 
secondary  to  an  affection  of  other  jtbd*»n»inal  viscera  than  to  a  primarr 
cer  of  a  part  not  ronnected  with  the  portal  circulation  ;  and  when  develop 
^secondarily  under  these  circumstances  the  hepatic  afeetion  in  liable  to 
overlooked. 

The  general  ntanifestations  of  the  cancerous  cachexia — namely,  w 
procrressive  emaciation,  and  debility — -are  usually  present  sooner  i»r 
in  this  as  in  other  situations  the  affection  sonietinien  makes  con -^idir 
ress  before  cachectic  phenomena  are  apparent.     The  affection  in-  -< 

remains  for  a  longer  or  shorter  period  quite  latent.     The  general  symp^'Ui" 
may  he  manifest  without  local  phenomena  pointing  to  the  seat  of  the  ut!' 
tion ;  but  in  the  majority  of  cases  the  affection  speedily  gives  rise  t»> 
general  and  local  symptoms.     Pain  is  usually  more  or  less  prominent    i 
able  to  the  liver  and  shooting  in  different  directions.     Tenderness  on  pr» 
is  a  frequent  symptom.     Jaundice  occurred  in  (>7  of  14«i  cases  analyacn  !»> 
Leicbtenstern.     In  the  cases  in  which  it  occurs  the  jaundice  perKints 
death.     Peritoneal  effusion  occurs  iti  about  the  same  proportion  of  oa 
namely,  78  of  154  cases.     This  may  bo  due  to  peritonitis  excited  by  the  1 
cerous  tumor??  or  to  pressure  upon   the  portal  vein.      In  the  Iatt4?r  ca 
effused  lirpiid  is  serum  without  lymph  ;  in  the  fonuer.  more  or  less  lyii 
exuded.     Decasionally  bluml.  extrav»sated  into  the  cancer^  escapes  tnliT 
peritoneal  cavity.     The  aeeumulaticm  of  liquid  may  be  so  grreat  us  to  call ; 
lapping.     The  appetite  and  digestion  are  early  injpairt^d^  and  at  a  later  i 
diarrhcea  not  infrequently  occurs.     (Kdema  of  the  lower  extremities  if] 
to  occur  in  the  latter  part  of  the  disease.     Emaciation  and  loss  in  weig^ 
progressive,  and  death  takes  place  by  slow  asthenia  if  the  patient  be  ndlr4 
ried  off  by  some  intercurrent  disease.     A  fatal  termination  may  be  hastcDe^f 
by  peritonitis  indueed  by  the  local  affection,  by  abundant  hemorrhage, 
coexiBting  cancerous  affections  elsewhere,  and  by  various  accidental  complii 
tions.     Aside  from  these  circumstances  the  progress  of  the  affection  is  son 
times  rapid  and  sometimes  slow.     The  duration  varies  from  a  few  weeks  fc 
year^  rarely ,  if  ever,  exceeding  the  latter.     The  average  duration  is  I  went; 
weeks. 

In  most  cases  the  diaonosih  is  made  without  difficulty.     Tli 
of  the  organ,  the  presence  of  one  or  nK»rc  nodules  or  tumors 
the  touch,  with  pain  and  tenderness,  and  frequently  the  kii< 
existence  of  cancer  in  some  other  situation,  render  the  nature 
Buffieiently  clear.     The  hepatic  affections  to  be  excluded  are— 
liver,  cirrhosis,  waxy  liver,  hydatids,  and  syphilitic  growths,      e 
nostic  characters  the  reader  is  referred  to  the  articles  treating  ot   ihv^*  aff*i 
tions.      Tumors  situated  near  the  liver  are   to  be  discriniinat^id— naintdj 
aneuristu,  cancer  of  the  stomach,  peritoneal  or  omental  oancef,  a  ilbl«iHl4 
*  Vide  Ziemimen^n  IfandbufJk, 
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^^,\^^^^eT^  and  fecal  masses  in  the  ascending  or  transverse  colon.  The' 
^tecedent  and  coexisting  symptoms,  taken  in  connection  with  the  local  signs, 
•re  io  most  cases  sufficient  for  the  differential  diagnosis.  Progressive  loss  in 
weiffht  and  the  appearances  which  denote  the  cancerous  cachexia  point  to  a 
gijilignant  disease. 

The  diagnosis  is  difficult  when  no  evidence  is  o})tained  by  palpation.  If 
^e  cancerous  growth  be  confined  within  the  liver,  and  the  organ  be  simply 
enUrg^ — still  more,  if  the  size  be  normal  or  below  the  size  in  health — the 
existence  of  the  affection  can  only  be  conjectured  in  view  of  more  or  less  pain 
^<1  tenderness  over  the  liver,  conjoined  with  a  cachectic  condition  and  the 
existence  of  cancer  elsewhere.  The  diagnosis  is  impossible  in  the  few  cases 
iQirhich  there  are  no  physical  signs  and  when  the  affection  is  latent  as  regards 
local  symptoms. 

The  age  of  the  patient,  peritoneal  effusion,  persisting  jaundice,  and  heredi- 
tary predisposition  are  to  be  taken  into  account  in  the  diagnosis. 

The  TREATMENT  has  reference  only  to  the  palliation  of  symptoms  and  the 
prolongation  of  life.  Pain  will  often  require  the  habitual  use  of  opium.  An 
idTantage  of  an  early  diagnosis  consists  in  the  avoidance  of  injurious  medi- 
cttion.  Every  debilitating  measure  will  tend  to  shorten  life.  The  system  is 
to  be  supported,  as  far  as  practicable,  by  tonic  remedies,  nutritious  diet,  and 
other  hygienic  measures.  The  object  in  this,  as  in  other  chronic  incurable 
affections,  is  to  endeavor  to  aid  the  system  in  resisting  as  long  as  possible  the 
fitil  termination. 

Other  New  Growths  in  the  Ldver. 

A  brief  enumeration  of  the  more  common  of  the  other  tumors  found  in  the 
lirer  must  suffice,  since  they  generally  possess  no  clinical  interest.  Primary 
areoma  is  not  known  to  occur  in  the  liver.  Secondary  melanotic  sarcoma  has 
been  mentioned  under  the  head  of  Cancer.  Spindle-celled  sarcomata  and 
Irmpho-Barcomata  have  been  observed  as  secondary  growths  in  the  liver. 
Tabercle  appears  in  the  liver  in  the  form  of  countless  miliary  nodules  of  small, 
often  microscopic,  size  in  the  course  of  general  tuberculosis  and  in  chronic 
pulmonary  tuberculosis.  Large,  solitary,  cheesy  tubercles  may  occur  in  the 
UTer,  as  in  the  brain  and  spleen,  but  they  are  pathological  curiosities  in  this 
fituation.  Lymphomata  are  present  in  many  cases  of  leucocythsemia  and 
pseudo-leucocythsemia.  Little  nodular  accumulations  of  lymphoid  cells  in  the 
portal  canals,  so-called  miliary  lymphomata,  are  often  observed  after  death 
from  typhoid  fever,  and  in  cases  of  diphtheria,  smallpox,  and  scarlatina. 
Adenoma  presents  itself  in  two  forms — either  as  a  nodular  hyperplasia  of 
liver-substance  or  as  an  atypical  growth  of  bile-ducts  in  a  nodular  form. 
Cysts  of  retention  developed  from  bile-ducts,  and  cysts  apparently  of  new 
fonnation,  are  not  infrequent,  combined  sometimes  with  cystic  disease  of  the 
Iddoey.  These  cysts  are  sometimes  lined  with  ciliated  epithelium.  Little 
flodules  of  cavernous  tissue  are  often  observed  in  the  liv-er.  Gummata'have 
been  mentioned  under  the  head  of  Syphilitic  Hepatitis. 

Echinococcus  or  Hydatid  Tumors  of  the  Liver. 

The  echinococcus  represents  the  larval  stage  of  ticnia  echinococcus,  a  tape- 
worm about  one-sixth  of  an  inch  in  length,  which  infests  the  small  intestine 
of  tlie  dog.     The  embryos  developed  from  the  eggs  of  the  tajnia  which  have 
been  introduced  into  the  human  alimentary  canal  make  their  way  through  the 
bJood-vessels  and  lymphatics  into  the  various  organs  of  the  body,  where  they 
andergo  farther  development.     It  is  held  that  these  embryos  may  enter  the 
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liver  also  by  way  of  the  bile-*luot*.     An  hydatid  fumor  or  efbinoiyoccwii  ri^ir 
consisUof  a  membranous  bladder,  vary injr  in  size  tram  thatof  «  pii>-W:i 
child's  head,  enclosed  in  a  fibrous  capsule  developed  from  the  surraui*" -v 
tiseue.     The  hydatid  vesiele  is  not  adherent  to  the  surrounding  s^c.     Ite  wafl 
is  composed  of  an  outer  cuticular  layer,  which  appear^t,  under  the  mieroteo)^, 
clear  and  translucent,  with  exeeedinjriy  characteristic  parallel  liue#.  iodietlioc 
a  lamellated  structure^  and  an  inner  granular^  germinal  layer  pn^  i  *   *       ' 
cilia.     In  mnph  echiiiococeu»  eysis  minute  whitish  pariicleh,  eul 
capmfrs,  whiefi  contain  several  scofirei*  or  tapeworm  heads,  project  w- 
growths  from  the  inner  germinative  layer  into  the  eavity  uf  the  mc.  wli 
tilled  with  fluid.    A  scolex  has  in  front  four  suckers  and  a  double  row  ol  ! 
thirty  to  forty  booklets.      It  is  capable  of  invaginating  the  anterior  p^  r 
of  the  head,  so  that  the  booklets  may  appear  to  be  in  the  dilated  p»f 
part.     This  seolex   undLTgoes  no  further  development  in   man,  but,  tin 
it«   way  into  the  alimentary  canal  of  certain  animals,  especially  the  d  . 
becomes   a   fully-developed    tapeworm.     Simple   echinoeoeeus   eysts  arc  li  ; 
common  in  man.     Usually  there  m  an  endogenous  proliferation  of  w-cmllrd 
daughter-vesicles,  so  that  the  main  or  mother-cyst  contains  flimtin^  gKibuUr 
or  ovoid  cysts  varying  in  size  from  that  of  n  pea  to  a  hen's  egg,  and  in  nuisj' 
ber  from  a  few  to  sevenil   thousand.     The  daughter- (and  s<ni  :nn^- 

daughter-)  cysts  produce  frtun  their  inner  germinal  layer  bro  wn- 

taining  scolices,  in  tbe  manner  described  for  the  mother*cyst.  \  viy  r.m Iv  in 
man,  but  freijuently  in  the  ruminants,  then-  is  an  exogenoog  instead  of  it 
endogenous  growth  of  daughter-vesicle.'^,  which  then  appear  as  small  Mr>  nut- 
side  of  the  mother-cyst.  The  fluid  (contained  in  an  echinoeoccus  cyst,  frrt 
from  regressive  or  inflannnatory  clianges,  is  clear,  somewhat  opale^^c^eot,  nrc- 
tral  or  slightly  alkaline*  and  with  a  specific  gravity  between  lUOT  ami  HH^ 
It  is  devoid  of  albumen  or  has  only  a  traee^  is  rich  in  chloride  nf  M)dtnm«  a«<l 
it  frcijuently  contains  grape-sugar,  inosite,  succinic  acid  and  suceinat**.  ia4 
Dome  lei*s  important  ingredient.s.  (Kor  a  description  of  the  modificntldft*. 
some  of  a  rather  complex  nature,  which  may  occur  in  the  structure  o^ 
Gehinoeoceus  cysts,  the  reader  i?  referred  to  works  treating  Hpeciallj  «f 
entoxir.1.')  Brief  reference,  however,  must  be  made  t^»  the  regressive  rh«iigt* 
and  to  the  niultilocular  echinoeoccus.  The  fluid  may  be  absurhrd  or  ihidt- 
enedy  the  vesicles  and  seolices  may  undergo  fatty  and  calcareous  metijiiH'T 
phoseSj  and  the  fibrous  capsule  may  shrink  so  that  nothing  is  l«*ft  bul  »  1;ii'» 
ealcareuus   nodule,  usually  containing  cbolestenn   and   ha'miiT  *ul* 

The  booklets  are  preserved  among  the  ilihitH  and  aid  in   the  ^* 

this  way  ^puntaneous  cure  may  ensue,      tt  is  maintained  that  ihtr  m 
of  echinoeocci  is  sometimes  due  to  the  entrance  of  bile  into  the  xu* 
Inflammation,  resulting  in   suppuration,  of  an   echinoeoccus   cyst   mav 
place.     Sometimes  no  seolict-s  are  developed.     8uch  eyst6»  with  or  inthf»'f 
daughter* vesicles,  are  called   urfpha/o(y»($, 

Kehinococei  occur  in  the  liver  oft^uer  than  in  all  other  parta  ec.Mif'-tiv. 
They  may  he  present  in  any  organ  of  the  body.     Usually  there  » 
gle  tumor,  hut  there  may  be  a  dozen  or  more.     Similar  tumors  m.i.i.ji 
coexist  in  other  organs,  especially  in  the  lungs  and  spleen,     Oftener  foul 
in  the  right  than  in  the  left  lobe,  they  tuay  exist  in  any  part  of  the  oi 
The  growth  of  the  echinoeoccus  is  very  slow,  extending  usually  over  veal 
hut  it  is  sometimes  continuous,  or  it  may  become  arrested  at  any  »lAfe 
the  death   and   consequent   regressive  changes  of  the  para&ite, 

Tlie  echinoeoccus  disease  is  less  frequent  in  the   United  Stat4»  than 

*  The  following;  works  mny  Ih?  txHisulte^l :  Dnvaine,  7V  ■'"  -^  -  i.'..^. .  •*-, 

Paris,  1877;  I^utkiirt,  Jht.'  mt^n^c.hln'ftcn  ParaMitm^  i.,  L* 
V^chpftd id  of  ih'   Pnirfirf  <\J  Mtnliri'iie,  Vf»l.  iii   ;  <  ViMkjM 
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Europe  and  some  other  countries.  It  is  said  to  be  particularly  common  in 
Iceland,  where  the  inhabitants  live  in  close  community  with  dogs.  Osier  has 
collected  61  cases  occurring  in  this  country.  Of  these,  fully  one-third,  and 
probably  more,  were  in  foreigners.  Echinococci  are  said  to  be  not  infrequent 
m  bogs  and  cattle  in  this  country.^ 

The  clinical  history  offers  nothing  which  points  to  this  or  any  affection  of 
the  liver  until  the  tumor  attains  a  sufficient  size  to  occasion  inconvenience 
by  pressing  on  the  adjacent  parts.     As  long  as  the  tumor  is  contained  within 
the  gland  it  is  usually  completely  latent.     It  gives  rise  to  neither  pain  nor 
tenderness,  and  the  hepatic  functions  are  not  appreciably  disturbed.     Hyda- 
tids of  considerable  size  are  not  infrequently  discovered  unexpectedly  in 
mntopsical  examinations.      If,  however,  the  cyst  be  situated  near  the  per- 
iphery and  project  considerably  beyond  the  organ,  it  is  likely  to  give  rise  to 
local  symptoms  directing  attention  to  the  part.     Usually,  under  these  cir- 
cumstances pain  is  slight  or  wanting,  but  there  is  a  sense  of  fulness  and 
uneasiness  in  the  neighborhood  of  the  liver.     When  pain  is  present  it  is  due 
mainly  to  inflammation  developed  by  the  pressure  of  the  tumor.     The  pres- 
sure upon  adjacent  parts  gives  rise  to  symptoms  which  differ  according  to  the 
direction  in  which  the  tumor  extends.     Extending  into  the  thoracic  space,  it 
gives  rise  to  dyspnoea  on  exertion,  cough,  and  palpitation.     Pressure  on  the 
stomach  and  intestine  is  liable  to  produce  vomiting  and  constipation.     If  the 
vena  cava  be  compressed,  oedema  of  the  lower  extremities  follows.      The 
ftrowth  of  the  tumor  is  attended  by  little  or  no  constitutional  disturbance, 
there  is  no  febrile  movement,  and  the  nutrition  of  the  body  may  be  unim- 
piired. 

Important  local  and  general  symptoms,  however,  are  incident  to  the  burst- 
ing of  the  cyst  or  the  discharge  of  its  contents  by  ulceration.     These  symp- 
toms will  depend  on  the  direction  in  which  the  opening  occurs.     Pleuritis, 
pericarditis,  and  peritonitis  are  results  of  the  rupture  respectively  into  the 
pleural,  pericardial,  and  peritoneal  cavities,  and  the  two  latter  affiections  thus 
iodnoed  are  uniformly  fatal.     The  first  of  these  three  affections  is  very  likely 
U)  prove  fatal.     Opening  into  the  vena  cava,  it  gives  rise  to  the  symptoms 
of  obstruction  of  the  pulmonary  circulation  from  embolism.     If  the  lung  be 
perforated  without  general  pleuritis,  cough  and  expectoration  are  prominent 
symptoms,  and  in  the  latter  are  contained,  from  time  to  time,  hydatids, 
^^ether  with  bile  in  some  cases.     If  perforation  of  the  lung  ensue  after  the 
^''acuation  into  the  pleural  sac,  the  phenomena  of  pneumo-hydrothorax  are 
"ev'eloped.    Perforation  of  the  stomach  or  colon  is  usually  attended  by  severe 
^'^y  *>id  is  followed  by  the  discharge,  either  by  vomiting  or  stool,  of  hyda- 
Hds.       ^||g  discharge  of  the  hydatids  into  the  biliary  passages  gives  rise  to 
Jl*itii<lice.     Jaundice,  irrespective  of  this  cause,  is  rare  in  cases  of  hydatid 
f'*^?'**      Dropsy  of  the  peritoneum  does  not  belong  to  the  clinical  history 
®.   ^he    affiection.     Both  jaundice  and  hydro-peritoneum,  however,  are  occa- 
T*^*\    effects  of  the  pressure  of  the  tumor  on  the  biliary  passages  without 

^    Hver  and  on  the  vena  portas. 

^"^  X>lAONOSis  is  impracticable  so  long  as  the  growth  does  not  extend  beyond 

^l^nd.   The  affection  can  be  recognized  only  when  either  the  tumor  is  dis- 

^^•^We  by  physical  examination  or  hydatids  are  discharged  through  some 

^'iet.     A  tumor  extending  from  the  anterior  surface  or  from  the  inner  or 

1      ^^    margin  of  the  liver,  after  it  has  attained  a  certain  size  is  appreciable 

^    ^He  touch.     The  diagnosis  now  involves  its  discrimination  fnun   other 

tiw5?^^*     ^^^^^  situated  over  the  liver  it  is  to  be  discriminated  from  cancer 

^    hepatic  abscess.     This  discrimination  may  generally  be  made  without 

**<^  mfficulty.     From  cancer  it  is  distinguished  by  its  smooth  and  globular 

"  Osier,  Am.  Joum,  of  the  Med.  Sciences,  Oct.,  1882. 
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fbrtii,  Its  elasticity  and  the  sense  of  fluctuatian^  the  fre^iiom   from  pum.^ 
liie  absence  of  the  cancerous  cjicbexia.     From  hepatic  ah&eet<H  it  in  tlu 
^uished  liy  the  ^lownei^s  of  its  growth^  wbsenec  of  paio  and   tendeniew,! 
by  its  being  unattended  by  the  constitutional  syuiptotus  to  H'hich  ttuppu 
generally  gives   rise — namely,  chills,   lever,  et<?.      Exl^^nditig  from  tJit! 
border,  it  is  to  be  discriminated  from  cancer  of  the  stoniorli  or  of  tb<f 
creaj?,  and  front  an  aneurismal  tumor.     The  connection  of  the  hyd&lid  tui 
with  the  liver^  and  the  di>ieonneetion  of  other  tumors,  may  generally  In?  i 
tained  by  palpation  and  percussion.      Cancer  of  the  stomach   or  of  the 
creas  h  usually  accompanied  by  pain,  and  in  the  former  situation  by 
gastric  symptoms.      The  cancerous  cachexia  may   be  apparent.     A  cia 
ous  tumor  [»  generally  irregular  or  lobulaicd.     An  aneurismal  tumor  i* 
tinguisbed  by  its  anterior  and  lateral  pulsation,  the  freff uent  orenrrrncoj 
murmur,  and  generally  by  per^sistent  gnawing  pain  referable  to  the 

A  physical  sign  sometimes  obtained  by  percussion  is  highly  dijlinc^ 
of  a  hydatid  tumor.  If  pereu?<sion  be  made  upon  the  tumor«  the  fingeml 
the  left  hand  or  the  whole  hand  being  placed  over  the  tumor,  the  coUirf 
of  thtr  floating  hydatid.s  with  each  other  causes  a  characteristic  tactile  rilj 
tion  known  as  the  hydatid  fremitus.  The  sensation  is  compared  to 
felt  when  percussion  is  made  upon  the  hand  resting  on  a  mass  of  jellj, 
placing  the  stethoscope  over  the  tumor  and  practising  porcussiun,  a  ptcuJii 
HOund  is  elicited,  which  in  some  cases  has  a  musical  intonation  like  tht*  j«o<i 
from  a  violoncello.    These  signs  are  obtained  in  only  a  certain  number  uft 

An  hydatid  tumor  encroaching  more  or  less  upon  the  thoracic  spare  gill 
rise  to  flatness  on  percussion  and  absence  of  respiratory  murmur  frum  * 
base  of  the  chest  upward  in  proportion  to  the  height  to  which  the  tun 
extends,  with  perhaps  mure  or  less  displacement  of  the  heart.  The  wj 
are  those  of  pleuritis  with  effusion.  Attention  to  the  folluwing  poiuM 
suffice  for  the  discrimination  in  many  if  not  in  must  cases:  In  pleuriti* ' 
level  of  the  liijuid  effusion  when  the  patient  is  sitting  or  stunding  is  iHtW 
by  flatness  extending  upward  on  the  anterior  aspect  of  the  affcdcled  siA"  1 
the  chest  to  about  a  unifnrm  height;  but  the  flatness  due  to  •  inw 
extending  into  the  thoracic  space  generally  has  an  irregular  limit, 
is,  the  flatness  extends  higher  at  some  than  ut  other  points,  Motcy^ 
the  test  of  ihc  presence  of  li«|uid  effusion  afforded  by  the  result*  j 
cussion  when  the  position  of  the  body  is  changed  from  the  vcrtifi' 
recumbent  is  not  available  in  the  case  of  a  tumor. 

The  diagnosis  in  cases  in  whitdj  the  tumor  opens  extemnlTv  or  ftj  <*fl^ 
tenis  are  discharged  by  expectoration,  von»iting,  or  stool,  is  i  H 

discuvery  of  hydatids,  either  entire  or  the  remains  left  nfTler  T! 
If  entire,  they  are  easily  recognized  with  the  naked  eye.  If  not  cTitireJ 
microscope  is  to  be  employed  to  discover  shreds  of  the  characlemtii;  m& 
brane  and  booklets  of  echinococci. 

The  most  certain  means  of  arriving  at  a  positive  dtugnnsis  in  cases  titih 
the  contents  of  the  tumor  are  not  discharged  through  i^:nnQ  outlet  exte 
is  by  withdrawing  a  portion  of  the  lifjuid  by  means  of  an  explortnc 
If  the  fluid  withdrawn  be  clear,  free  from  albumen,  and  rich   In  cJu 
sodium,  there  can  scarcely  be  room  for  doubt  as  to  I  he  naturi*  of  theT 
The  presence  of  succinic  acid  or  of  glucose  is  evidence  in  favor  oF 
coccus.      If  the  contents  have  become  mixed  with  blood  or  infli 
products,  the  chemical  examination  is  not  conclusive.      If  ^mltcc?* 
hookleta,  or  portions  of  the  finely*striated  but  otherwise  In 
nococcus  membrane,  be  found  in  the  fluid,  the  diagnosis  i- 

Hydatid  tumors  are  not  in  tbemselvea  eerious.  but  they  do  harm  h\  j 
upon  adjacent  parts.     They  prove  siriouH  nlsn  bv  opening  int^i  .  *  nxii 
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tioDS  in  which  grave  or  fatal  diseases  are  induced  by  their  presence.  The 
prognosis  in  these  cases  has  been  already  stated.  If  the  opening  occur  into 
a  situation  from  which  the  contents  are  discharged  from  the  body — namely, 
through  the  integument  into  the  bronchi  or  into  the  alimentary  canal — 
fecovery  may  be  hoped  for  or  expected  according  to  the  circumstances  in 
indiridual  cases.  If  recovery  do  not  take  place,  the  fatal  termination  is 
preceded  by  protracted  irritation  and  progressive  exhaustion,  due  generally 
to  suppuration  within  the  sac. 

In  the  TREATMENT  of  hydatid  tumors  of  the  liver  there  are  two  objects  to 
which  measures  may  be  directed.  One  object  is  the  evacuation  of  the  tumor, 
tnd  the  other  is  to  arrest  its  growth  and  promote  absorption  of  its  contents. 
Medicinal  means  are  applicable  to  the  last-named  object  only ;  and  the  first 
ohject  is  of  course  to  be  effected  exclusively  by  surgical  interference. 

Se?eral  internal  remedies  have  been  proposed  as  capable  of  destroying  the 
hydatids.  On  the  death  of  the  parasite  the  tumor  ceases  to  grow,  and,  grad- 
Billy  diminishing  in  size,  it  may  finally  disappear.  This  is  the  mode  in  which 
I  spontaneous  cure  not  infreciuently  takes  place.  Calomel,  common  salt,  and 
the  iodide  of  potassium  have  been  thought  to  have  the  power  of  effecting 
the  destruction  of  the  hydatids,  these  remedies  acting  by  being  absorbed  and 
exerting  a  poLsonous  effect  upon  the  parasites.  Their  efficacy,  however,  does 
80t  appear  to  have  been  established  by  clinical  observation. 

An  effectual  surgical  measure  \r\  certain  cases  is  to  make  an  incision  into 
the  tumor  sufficiently  large  to  remove  both  the  liquid  and  the  hydatids  which 
h  may  contain.  This  operation  is  warrantable  when  the  tumor  extends  in 
ID  outward  direction,  provided  adhesions  have  taken  place  around  a  space  in 
which  the  opening  is  made,  so  that  there  is  no  danger  of  the  escape  of  the 
(ODtenta  into  the  peritoneal  sac.  A  method  of  determining  whether  adhe- 
lioDS  exist  or  not  is  to  ascertain  if  the  tumor  or  the  liver  be  depressed  by 
I  forced  inspiration  or  remain  fixed  in  the  same  position.  This  point  is 
Kidily  ascertained  by  marking  on  the  chest  or  abdomen  the  situation  of  the 
tumor,  or  the  lower  margin  of  the  liver,  or  its  upper  margin,  successively  at 
Ae  end  of  an  expiratory  and  an  inspiratory  act.  After  evacuating  the  tumor 
cieatrization  may  be  expected  to  follow,  but  this  result  may  be  preceded  by 
suppuration  within  the  sac,  which  may  be  continued  so  as  to  involve  danger 
fmm  constitutional  irritation  and  exhaustion. 

A  simple  method  of  treatment  which  often  suffices  for  the  cure  is  to  with- 
draw a  portion  of  the  liquid  by  aspiration,  puncturing  the  sac  with  a  fine 
hollow  needle  or  trocar.     The  destruction  of  the  parasite  may  be  in  this  way 
effected,  and  the  risk  of  the  escape  of  the  liquid  into  the  peritoneal  cavity  is 
eitremely  small.     The  injection  of  medicated  liquids  into  the  sac  is  unneces- 
luy,  and  increases  the  liability  to  suppuration.     If  suppuration  occur,  a  free 
opening  may  be  re(|uired.     In  order  to  avoid  danger  from  a  free  opening, 
ffimon  recommends  the  following  procedure  :  *'  The  tumor  is  punctured  with 
I  (be  trocar  and  the  canula  allowed  to  remain;  in  twenty-four  hours  perito- 
aeil  union  will  have  taken  place.     Eight  days  afterward  a  second  trocar  is 
}    Arust  in  at  some  distance  from  the  former,  and  the  canula  again  allowed  to 
'    remain.    After  about  twenty-two  hours  the  two  punctured  wounds  may  be 
uited  by  an  incision."*      For  the  destruction  of  the  parasite  electricity, 
timsmitted  through  needles  introduced  into  the  tumor,  has  been  effective. 
ITie  prophylaxis  of  hydatids  in  the  liver  and  elsewhere  is  to  be  based  on 
the  source — namely,  the  ova  of  the  tienia  echinococcus  developed  in  the 
mtestiDe   of  the   dog.      Hence   it   is   important,  as  far  as   practicable,  to 
jToid  the  possibility  of  the  introduction  of  ova  from  the  excreta  of  this 
into  the  human  intestine. 

*  Vide  Heller,  in  Ziemssen^s  Oychpcpdiay  Am.  ed.,  vol.  iii. 
96 
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Multilocular  Echinococcus. 

The    L'ctiujocuccus  luultilocuiaris   represents  a  peculiar   form  of 
ment  of  this  parasite.     With  very  few  exeeptions  it  has  been  fotn 
in  the  liver.     It  furnis  a  hard,  smooth  tumor,  ofton  of  very  U^'"-  ^'V 
takes  the  plaee  of  the  liver-parenchyma.     Upon  section  thi 
ftirikin^  resemhlanee  to  a  colloid   cancer,  with  which  it  wan   i-iiu^ 
ffiuiided.     In  the  mc^hci^  of  a  tirui,  fiVjroug  stroma  are  fruiall  caviti 
laining  a  gelaliinnig  material  in  which  are  pre*<eut  the  of 
coccus  nietubraues,  rarely  in  the  funn  of  voiiicles-     Full  \ 
rarely  found,  but  their  haukletjj  are  more  fre4|uently  oi' 
ha.s  a  tendency  to  form  in  its  central  part  ulcerative  eavir  4^ 

with  pus.    Virchow,  who  tirst  recognized  the  nature  of  ti  Ufh 

the  ochinococcus  niultilucularis  develop.s  in  the  lymph-ve>-  irddlfl 

that  it  grows  in  the  blood-vcfiseLs  and  hile-ducts* 

The  disease  has  been  observed  almost  excluMvely  in  South  Gt^nijant  au4 
Switzerland.  Prudden  describees  a  case  occurring  in  a  German  wbu  hud  Wo 
in  this  country  five  years  J  The  symptoms  are  usually  more  pronounced ; 
graver  than  those  of  ordinary  eehinococcus.  They  are — -jaundiee,  oftl 
intenne  and  rarely  absent,  gastric  irritation,  enlargement  of  the  Kplec^n,  i 
times  pain  and  tenderness  in  the  region  of  the  liver,  progreseive  cmaciatia 
and,  at  the  last,  often  hemorrhasre  from  different  mucous  membrane*, 
prognosis  is  very  grave.  The  enlarged  liver  presents  usually  a  gmt*othT  bi 
surface,  and  not  the  nodular  swellings  of  ordinary  ecbinocoecus  and  maci 
The  duration,  too,  is  longer  than  that  of  cancer,  which  is  not  usually  accoi 
panied  with  enlarged  spleen  or  such  intense  jaundice.  There  i»  no  electa 
treatment. 

The  other  parasites  which  are  fouiid   in  the  liver  are  of   lit' 
importance,  at  least  in  this  climate,  on  account  cither  of  their  n 
or  their  innocuousness.     The  cysticercus  rcllulo8a'  is  a  ran*  parasit 
liver.     Various  species  of  di^toma,  of  which  the  most  common  in  thi^i 
are  distoma  hepaticum,  or  liver-iluke,  and  distoma  lanceolatumt  producei 
disturbances  in  dogs,  sheep,  and  some  other  animab^  hut  they  are  inff 
in  man.     They  are  found  in  the  gall-duct$  and  in  the  gall-bladder.     In 
and  especially  in  China,  certain  species  of  dist^ima,  known  as  diatoma  cr 
and  distoma  spathulatnm,  or  sinense,  are  said  to  be  ctmimon  and  w  (^^ 
serious  hepatic  disorders.     The  dinluma  hematobium,   found   by   Btlhiin 
Kgypt,  occurs  in  the  portal   veins,  but  cttunes  no  le^^iou  of  the  livt-r. 

The  pentastoma  denticulatum,  the  hirval  stage  of  penta-i 
infesting  the  nasal  cavities  of  dogs,  horscM,  and  mma  other  ai 
frequently  found,  eHpcciaily  in  parts  of  Germany,  in  the  liumun  livtif- 

it  usually  occurs  in  small  calcareous  cysts*     The  pmtastoma  eonstric    

been  observed,  especially  in  Africa*     A  specimen  of  this  parasite,  ^liiclj 
been  expectorated  by  a  patient  under  his  care,  was  sent  to  me  hv  \h  M  1 
Campbell  of  Missouri.     From  seventy-five  to  one  hundred  rd'  these  p<ini*itt 
had  already  been  expectorated.     The  liver  was  much   enlarged,  ami  iht  [m 
mary  habitat  of  the  parasites  was  probably  in  this  organ.'     The  pentasto^ 
are  not  known  to  interfere  with  the  hepatic  functions. 

The  ascaris  lumliricoides  sometimes  enters  the  common  bile-duct  iVoiD^ 
intestine.     It   may   cause   obstruction   of  the   ducts  and  jaundice,  but 
occurrence  is  very  rare.     The  psorosperms  which  are  so  common  in  thei 
bit's  liver  have  been  occasionally  found  in  the  human  liver,  where  thty  \ 
eraUy  prove  hai-mless. 

'  Delalield  and  Prudden'a  Handbook  of  Pnih.  AnuL^  New  York 
'  Vide  N.  Y.  Med.  Rawrd,  Jan.  13,  1S77  :  also  Aitken'»*  Sci^n^  •' 
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Pigmentary  Deposits  within  the  Liver. 

A  deposit  of  dark-brown  granules  in  the  liver,  giving  to  the  organ  a  steel- 
ly,  chocolate,  or  bronzed  appearance,  is  observed  not  infrequently  after 
ith  from  malarial  fevers.  A  similar  deposit  generally  coexists  in  the 
iple€n,and  may  be  found  in  other  organs.  It  is  found  in  the  blood,  especially 
within  the  portal  vessels.  The  source  of  the  pigmentary  matter,  together 
with  its  pathological  relations  and  effects,  cannot  be  considered  as  settled. 
With  our  present  knowledge,  the  pigment-liver  is  hardly  entitled  to  be  reck- 
oned in  the  list  of  hepatic  affections.  It  will  be  referred  to  hereafter  as 
entering  into  the  anatomical  characters  of  the  periodical  fevers. 

A  certain  amount  of  bile-pigment  is  often  present  in  normal  livers,  and 
this  amount  is  increased  in  diseases  causing  obstruction  to  the  flow  of  bile. 
In  severe  anaemia,  particularly  in  pernicious  anaemia,  the  liver  contains  a 
lirge  number  of  colorless  granules  which  are  stained  greenish -black  by  treat- 
ment with  sulphide  of  ammonium,  and  which  therefore  contain  iron.  These 
ferruginous  particles  are  probably  the  result  of  an  extensive  destruction  of 
red  blood-corpuscles. 

Hypertrophy  and  Atrophy  of  the  Liver, 

Hypertrophy  of  the  liver  was  supposed  to  be  not  infrequent  before  the 
Kfenl  degenerative  affections  to  which  this  organ  is  liable  were  as  well 
understood  as  now.  While  the  liver  may  be  greatly  increased  in  size  by 
tunors,  abscesses,  fatty  and  amyloid  degenerations,  congestion,  and  certain 
forms  of  cirrhosis,  there  is  no  evidence  that  a  simple  hypertrophy  of  the 
Htw  with  preservation  of  its  normal  structure  occurs  as  a  pathological  con- 
dition.   The  size  of  the  liver  varies  considerably  within  normal  limits. 

It  has  been  proven  by  experiments  that  the  liver  possesses  to  a  moderate 
degree  the  power  of  regeneration  of  its  tissue  when  this  is  destroyed  to  a  lim- 
ik^  extent.  We  may  assume  that  this  regenerative  power  is  active  after  such 
degenerations  of  liver-cells  as  sometimes  occur  in  phosphorus-poisoning, 
typhoid  fever,  cholera,  and  certain  other  diseases. 

Simple  atrophy  of  the  liver  occurs  as  a  senile  change  and  in  diseases 
•Mompanied  with  prolonged  marasmus.  The  liver  is  uniformly  diminished 
b  me,  and  the  liver-cells  often  contain  a  considerable  auiount  of  reddish- 
krown  pigment  (brown  atrophy). 

Ohanges  in  the  Position  and  in  the  Shape  of  the  liver. 

iside  from  congenital  malformations,  which  are  of  no  special  clinical 
interest,  the  liver  may  undergo  changes  of  position  which  it  is  important  to 
nderstand  for  diagnostic  purposes. 

The  liver  is  readily  displaced  downward  by  pressure  from  above,  as  by 
luge  pleuritic  effusions,  and  is  displaced  upward  by  fluid  accumulations  in 
the  peritoneal  cavity,  by  abdominal  tumors,  and  by  tympanitic  distension  of 
the  intestines.     It  possesses  a  certain  degree  of  mobility  upon  its  transverse 
ixis,  and,  in  consequence  of  this,  pressure  from  below,  as  by  the  distended 
wlon,  may  cause  the  liver  to  rotate,  so  that  its  anterior  surface  becomes  supe- 
rior, and  the  normal  liver-flatness  in  front  almost  or  wholly  disappears.     Its 
lohility  may  be  abnormally   increased  by  relaxation  of  its  ligaments,  and 
MDetimes,  especially  in  women  with  flabby  abdominal  walls  who  have  borne 
tunj  children,  it  is  considerably   dislocated  and   is   very   movable   (hepar 
vobUe).     Sometimes  coils  of   intestine,  particularly  the   transverse  colon, 
i*j  pass  between  the  liver  and  the  anterior  abdominal  walls,  so  as  to  sub^ 
itute  a  tympanitic  resonance  for  the  normal  hepatic  flatness. 
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The  liver  may  be  variously  distorted  by  pressure.     The  most  important  of 
these  distortions  is  that  produced  by  tight-lacing.     In  consequence  of  con- 
striction of  the  lower  part  of  the  chest  it  is  compressed  from  side  to  side,  and 
a  circular  furrow  or  depression  is  produced  which  may  be  so  deep  as  to  almost 
divide  the  organ,  especially  the  right  lobe,  transversely  into  two  partji.  of 
which  the  lower  may  even  be  tiltud  up  over  the  upper  division.     CdrrespoDiJ. 
ing  to  the  tight-lace  furrow  the  liver-substance  is  atrophied  and  the  capscle 
is  thickened  and  opaque. 

The  liver  may  be  dislocated  downward  by  the  traction  of  peritoneal  adI^^ 
sions  below  the  organ.  In  an  instance  observed  at  Bellevue  Hospital  the  ) 
lower  margin  was  a  little  above  the  crest  of  the  ileum.  In  a  case  reponed 
to  the  New  York  Medical  and  Surgical  Society  by  Willard  Parker  the  dido* 
cation  was  an  effect  of  a  fatal  injury.  Dr.  Alex.  Y.  P.  Garnett  has  reported 
a  case  in  which  dislocation  followed  a  violent  muscular  exertion,  a  spontaoe. 
ous  return  of  the  organ  to  its  normal  situation  taking  place  within  three  days.* 

Restoration  in  cases  o?  dislocation — or,  as  it  has  been  termed,  wandering 
livGr— is  to  be  effected,  if  practicable,  by  pressure  from  below,  and  the  orga« 
should  be  retained  in  place,  by  a  properly-adapted  abdominal  supporter. 

Congestion  of  the  Liver. 

Congestion  of  the  liver  may  be  either  active  or  passive.  Active  conge*, 
tion  is  caused  by  an  increased  flow  of  blood  to  the  liver  through  the  hepatie 
artery  or  the  portal  vein.  Passive  congestion  is  the  result  of  some  ob8tnl^ 
tion  to  the  outflow  of  blood  from  the  hepatic  veins. 

A  physiological  a/itive  congestion  of  the  liver  occurs  during  digestion,  and 
it  is  believed  by  many  writers  that  this  form  of  congestion  may  become 
abnormal  in  degree  or  in  persistence  in  those  who  indulge  excessively  in  the 
pleasures  of  the  table  and  who  lead  sedentary  lives.  It  is  held  also  that 
highly-spiced  food  and  immoderate  use  of  alcohol  tend  to  prodace  active 
hypersemia  of  the  liver.  Active  congestion  is  said  to  be  more  common  in 
tropical  than  in  temperate  climates,  and  is  attributed  to  the  use  of  highlj- 
seasoned  food,  to  telluric  influences,  and  to  malarial  infection. 

Congestion  of  the  liver  formerly  played  a  more  important  role  in  patholog-      1 
ical  speculations  than  at  the  present  time.     It  entered  into  the  conception  of 
so-called  abdominal  plethora,  and  in  connection  with  an  abnormal  secretioi 
of  bile  it  was  regarded  as  an  important  cause  of  the  so-called  bilious  disorders. 
A  sense  of  weight  in  the  right  hypochondrium,  impaired  appetite  and  dige*-    | 
tion,  sometimes  nausea  and  vomiting,  a  bitter  taste  in  the  mouth,  pain  in  the    I 
head,  a  coated  tongue,  and  a  sallow  complexion,  are  symptoms  often  attributed    j 
to  hepatic  congestion.     It  is  by  no  means  certain  that  this  pathological  con-    ' 
dition  is  represented  by  the  foregoing  symptoms.     Active  congestion  doubt- 
less occurs,  but  the  agencies  producing  it  and  its  morbid  effects  are  noi 
understood.     The  diagnosis  with  our  present  knowledge  is  not  practicable, 
and  the  physician,  therefore,  in   treating  it  acts  upon  the  suspicion  of  tta 
existence. 

Chronic  passive  congestion,  on  the  other  hand,  is  a  well-defined  condition, 
the  causation  of  which  is  understood.  Anything  which  obstructs  the  current 
of  blodd  through  the  hepatic  veins,  through  the  inferior  vena  cava  above  the 
entrance  of  the  hepatic  veins,  through  the  lungs,  or  through  the  beart  causes 
passive  congestion.  The  obstruction  is  usually  seated  either  in  the  beart  or 
in  the  lungs.  The  various  forms  of  uncompensated  valvular  lesions  of  tbe 
heart,  particularly  mitral  and  tricuspid  lesions,  insufficiency  of  the  power  of 
the  heart's  action  due  to  myocarditis  and  obstructions  in  the  palmoDarj  cir* 
*  Vide  Am.  Journ.  of  Med.  ScieneeSy  Jan.,  1881. 
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lation,  such  as  those  resulting  from  emphysema,  chronic  pleurisy,  fibroid 
tbisis,  or  tumors  of  the  mediastinum,  are  the  most  frequent  causes  of 
kTonic  passive  congestion. 

In  consequence  of  the  damming  back  of  blood  upon  the  hepatic  veins, 
nt  the  central  veins  of  the  lobules,  and  next  the  lobular  capillaries  imme- 
aately  surrounding  these  veins,  become  over-distended  with  blood.  Thus 
It  centre  of  the  lobule  presents  a  dark-red  color,  increased  usually  by  the 
presence  of  brownish  pigment-granules  in  the  central  hepatic  cells.  In  con- 
ni8t  with  this  the  periphery  of  the  lobule  is  pale  and  yellowish  from  the 
jonparative  ansemia  in  that  situation  and  from  the  presence  of  oil-drops 
D  the  peripheral  liver-cells.  A  liver  presenting  the  appearance  described 
s  cilled  a  nutmeg-liver.  It  is  usually  more  or  less  enlarged,  and  is  firm 
D  consistence. 

When  the  congestion  is  long  continued  and  severe,  the  tissue  at  the  centre 
)f  the  lobule  consists  of  little  else  than  dilated  blood-vessels,  between  which 
lie  liver-cells  have  become  atrophied  from  compression.  Whole  lobules  may 
)e  reduced  to  this  cavernous  tissue,  which  appears  on  section  dark  red  and 
icpressed.  This  change  is  called  red  or  cyanotic  atrophy  of  the  liver.  It  is 
thus  a  late  stage  of  the  nutmeg-liver.  The  organ  is  diminished  in  size,  the 
consistence  is  firm,  and  the  capsule  is  usually  thickened  and  opaque.  Cyanotic 
itrophy  is  often  associated  with  more  or  less  increase  of  the  interlobular  con- 
needTe  tissue. 

When  the  condition  of  chronic  passive  congestion  is  well  marked  during 
life,  it  b  possible  by  means  of  palpation  and  percussion  to  make  out  enlarge- 
Dent  of  the  liver.  It  may  extend  a  hand's  breadth  below  the  free  border  of 
the  ribs.  There  may  be  considerable  variation  from  time  to  time  in  size, 
oozresponding  to  variations  in  the  amount  of  obstruction  to  the  circulation. 

The  SYMPTOMS  referable  to  the  nutmeg-liver  are  not  well  defined.  There 
Buy  be  a  feeling  of  weight,  but  rarely  of  actual  pain,  in  the  right  hypo- 
ehoodrium.  A  slight  icteroid  hue  of  the  conjunctivae  and  of  the  skin  may 
be  present,  and  this,  combined  with  the  cyanotic  color,  gives  a  characteristic 
ispect  to  many  cases  of  heart  disease  and  of  emphysema.  The  obstruction 
k> the  flow  of  blood  through  the  liver  leads  to  congestion  in  the  rootlets  of 
4e  portal  vein,  causing  passive  congestion  of  the  spleen,  of  the  stomach  and 
Qtestioe,  and  of  the  peritoneum.  In  this  way  digestive  disturbances  and  a 
ertain  amount  of  ascites  are  produced.  These  effects,  however,  belong  to 
\e  general  venous  congestion  which  is  present  in  most  cases  of  nutmeg-liver, 
id  only  exceptionally  are  they  out  of  proportion  to  other  symptoms  of 
oeral  venous  congestion.  In  the  atrophic  stage  of  the  nutmeg-liver  the 
mptoms  of  portal  congestion  become  more  marked. 
The  TREATMENT  in  cases  of  chronic  passive  congestion  of  the  liver  is 
ected  not  to  the  condition  of  this  organ,  but  to  the  causes  which  obstruct 

circulation ;  that  is,  to  heart  disease,  emphysema,  or  some  of  the  other 
ses  already  mentioned.  Saline  laxatives  are  useful  in  relieving  tempo- 
Ij  the  portal  congestion. 

ortal  Thrombosis— Pylethrombosis— Adhesive  and  Sup- 
purative Pylephlebitis. 

hrombosis  of  the  main  trunk  of  the  portal  vein  or  of  its  larger  branches 
be  due  to  pressure  from  without,  caused  by  enlarged  glands,  abscesses, 
or»,  impacted  gall-stones,  fibrous  bands  resulting  from  localized  or  general 
tonitis  or  from  a  chronic  inflammation  of  the  surrounding  connective 
le  (portal  phlebitis).  It  may  be  caused  by  foreign  bodies  within  the  vein 
ftlcific  plates  resulting  from  chronic  endophlebitis.     It  may  be  secondary 
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to  cirrhosis.     A  blow   upon  the   abtlomen   has  been   known    to  c^^nt^* 
thrombosis.     In  rare  instanr-es  the  thrombus  h  due  to  general  wi^kncMf 
tht?  circuktion  in  conser|uence  of  marasmus. 

In  recent  cases  the  thrombus  is  grayish-red  or  yellowish  in  f^l^vr  nni  i 
or  Ie88  adherent  tu  the  inner  coat  of  the  vessel.     Tt  either  ]> 
plet<>lv  oeebides  the  ve.^^sel.     In  the  so-called  adhesive  pylepl  hi 

enoe  of  the  throtubuj*  leads  tu  secondary  changes  in  the  wall  o(  The  Te%j 
resulting  in  what  is  regarded  as  an  organiEation  of  the  thrombus, 
thrombosed  vessel  is  converttid  into  a  fibrouH  cord,  either  solid  or  caoalifi 
In  the  latter  ease  the  circulation  may  be  partially  or  conjplelely  HMfAii 
lished,  and  recovery  takes  place.  If  the  main  trunk  of  the  p«>rtal  vtitn  f 
oi^cluded.  life  is  not  prolonged  sufl&ciently  fc»r  the  organising  proc4?sii  to  1 
place. 

The  SYMPTOMS  uf  adhesive  pylethronibosis  or  nylcphkbitis  aro  r 
the  mechanical  obstruction  of  the  portal  eirculation.  If  the  v 
complete  or  nearly  so,  it  gives  rise  to  peritoneal  dropsy.  The  rntiuiiiiJc 
same  as  in  dropsy  caused  by  cirrhosis  of  the  liver,  From  the  latter  i 
tinguished  by  a  more  rapid  accumulation  of  lifjuid,  and  by  its  occur 
persons  not  addicted  to  s[>irit'driTiking,  this  beini:  the  cause,  par  excrli 
cirrhosis.  Hemorrhage  fn^ni  the  stomach  or  int-estine  may  occur^  a«  in  rn$f:^i 
cirrhosis^  and  sometimes  this  precedes  the  occurrence  uf  dropsy.  The  fpKi 
is  more  or  less  enlarged.  The  superficial  abdominal  veins  may  become  rliUt«l 
Anorexia  and  los.^  uf  digestive  power  arc  symptoms  occurring  without  mud 
delay,  Diarrh<ca  occurs  frequently.  Tlie  lower  limbs  and  genilaU  l»econ 
greatly  n?deuiatous.  There  is  progressive  logs  of  strength  without  fever,  »• 
death  may  take  place  within  a  few  weeks  by  asthenia.  Rapidly  fatal  a^tln* 
may  follow  a  profuse  hemorrhage.  Jaundice  is  often  present.  Its  nceunvn 
may  be  explained  by  the  diminished  pressure  in  the  branches  of  the  juiri 
vein,  or  in  some  cases  by  a  coincident  obstruction  of  the  bile*<luci«  fn 
same  causes  which  induce  thrombosis  of  the  veins.  In  general,  howof 
8ubst4ince  and  the  functions  of  the  liver  are  little  disturl»ed  by 
portal  thrombosis.  This  is  due  to  the  fact  that,  as  has  been  '•)n»^ft  bv  i 
experiments  of  Cohnheim  and  Litten^  the  blood  carried  by  tb 
is  sufficient  fur  the  nourishment  of  the  liver  and  for  the  seen 

The  TREATMENT  embraces,  as  an  important  palliative  measure,  pan*renJ«*«if 
abduminis,  repeated  as  often  as  the  dropsical  accumulation  recur^-     Mea^vire*" 
to  arrest  hemorrhage  are  indicated  when  this  occurs.     Additional  ttir:i^»ir?'' 
are  those  to  meet  other  svuiptomatie  indications  and  to  support  the  mvm 
of  life.  '  .  / 

Recovery  has  taken  place  in  several  eases  under  my  observation,  to  wHd 
ascites  and  intestinal  hemorrliage  were  referable  tu  portal  thrombosis* 

In  pylethrombosis,  as  just  described,  or  adhesive  pylephlcbttis,  mfltniniil 
tion  is  limited  to  the  site  of  the  thrombus.     The  phenomcfi 
are  referable  to  ocelu.sion  of  the  portal  vein.     SnppurtJtiiy  nj 

the  other  hand,  involves  the  presence  of  emboli  or  throml>i.  wLlrh  ait.  nuI 
only  niechanicully,  but  by  the  agency  of  a  noxious  principle,  Owing  ii>  ilw 
principb*  they  give  rise  to  multiple  hepatic  abscesses.  The  clinical  history  1 
that  of  pyaemia,  often  without  symptoms  pointing  dircctlv  to  rb»  !iv*  r  _h*i 
and  tenderness  in  the  right  hypocbondriuni,  jaundice,  anfi  eiJ 
liver  may  be  present.  To  these  svniptoms  are  added  those  n! 
as  may  or  may  not  be  the  cade,  tfio  portal  vein  or  its  principal  braucJie*  1 
occluded. 

The  most  frequent  causes  of  suppurative  pylephlebitis  relate  t<^  ulecntil 
*  Vide  paper  eutitl^sd  "  Early  Tapping  in  (*ascs  of  Ascit«i."     (See  not< 
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Ad  suppurative  processes  within  the  district  of  the  portal  circulation.  In 
Ids  cat^ory  belong  abscesses  of  the  spleen,  typhlitis  and  perityphlitis, 
alceration  of  the  gall-bladder,  stomach,  and  intestinal  tract,  particularly  dys- 
eoieric  and  sloughing  ulcers,  abscesses  and  ulcers  of  the  rectum,  such  as 
fometimes  follow  surgical  operations  in  that  neighborhood,  and  inflammation 
of  the  umbilical  vein  in  the  newly-born  infant.  A  foreign  body  in  the  portal 
veiD  may  give  rise  to  suppurative  pylephlebitis.  In  an  autopsy  at  Bcllevue 
Hospital  by  Dr.  Janeway  a  fish-bone  two  inches  long  was  found,  one  half  in 
pie  superior  mesenteric  and  the  other  half  in  the  portal  vein.  The  portal  vein 
oontained  puriform  matter  and  the  liver  multiple  abscesses.  Another  similar 
case  has  been  reported.  A  thrombus  in  the  portal  vein  is  sometimes  a  direct 
oontinaation  of  a  thrombus  primarily  formed  in  some  of  the  rootlets  of  the 
vein  it  the  diseased  part.  Sometimes  the  thrombosis  follows  the  lodgment 
of  an  embolus  broken  off  from  a  thrombus  situated  in  some  of  the  afferent 
branches  of  the  portal  vein. 

In  suppurative  pylephlebitis  the  thrombus  breaks  down  into  a  puriform 
mass  from  which  emboli  are  detached,  the  vascular  walls  become  infiltrated 
with  pus-cells,  and  the  suppurative  process  extends  to  the  surrounding  con- 
Mctiye  tissue  and  the  hepatic  parenchyma,  the  result  being  the  production 
of  ibscesses  in  which  the  presence  of  bacteria  can  be  demonstrated.  The 
ihscesses  are  usually  not  of  large  size,  but  they  are  many,  and  their  distri- 
ktion  can  sometimes  be  seen  to  follow  the  course  of  the  portal  vessels 
withio  the  liver. 

The  DIAGNOSIS  of  suppurative  pylephlebitis  is  to  be  based  on  the  local 
symptoms  already  stated,  in  conjunction  with  the  symptoms  of  pyaemia  and  the 
utecedent  existence  of  some  one  of  the  causative  conditions  which  have  been 
lamed.  Certain  of  the  latter  are  not  discoverable  before  death,  and  there  are 
IMS  in  which  the  post-mortem  examination  sheds  no  light  on  the  etiology, 
"be  affection  is  then  said  to  be  idiopathic. 

There  is  no  ground  for  encouragement  in  the  way  of  prognosis,  and  the 
eatment  has  relation  solely  to  symptomatic  indications  and  to  support. 


CHAPTER    XIII. 
DISEASES  OF  THE   BILIARY   PASSAGES.— JAUNDICE. 

amniation  of  the  Biliary  Passages.— Dilatation  of  the  Gall-bladder:  Cancer  of  the 
Gall-bladder.— Jaundice,  or  Icterus.— Weil's  Disease— Acute  Febrile  Icterus— Infec- 
tioos  Icterus. — Functional  Affections  of  the  Liver. 

Inflammation  of  the  Biliary  Passages. 

HE  most  frequent  form  of  inflammation  of  the  biliary  passages  is  slmph 
in/iammation,  or,  as  it  is  often  called,  catarrhal  inflammation.  The  seat 
tlie  inflammation  is  usually  the  lower  part  of  the  ductus  communis 
ledochus,  particularly  the  part  contained  in  the  wall  of  the  duodenum. 
i  inflammation  is  in  the  great  majority  of  cases  simply  a  continuation  of 
milar  inflammation  aflecting  the  stomach  and  the  duodenum. 
rhe  anatomical  changes  in  simple  inflammation  of  the  common  bile-duct 
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consist  in  hjperaemia  and  swelling  of  the  mucous  membrane  and  increased 
secretion  of  mucus.  As  in  similar  inflammations  elsewhere,  these  changei 
may  not  be  well  marked  after  death,  the  congestion  and  swelling  especiijlr 
being  often  absent  upon  post-mortem  examination. 

The  importance  of  acute  simple  inflammation  of  the  common  bile-duet  coq. 
sists  in  the  obstruction  which  is  offered  to  the  flow  of  bile  by  the  swelling  of 
the  mucous  membrane  and  the  accumulation  of  mucus.  Inasmuch  as  tii« 
force  which  propels  the  bile  through  the  biliary  passages  is  slight  beior 
chiefly  due  to  the  continued  secretion  of  bile  by  the  liver-cells  and  the  moT^ 
ments  of  the  diaphragm,  even  an  insignificant  obstruction  suffices  to  impede 
its  flow.  The  obstruction  offered  to  the  passage  of  bile  causes  an  accumuli. 
tion  of  bile  in  the  ducts  within  the  liver  and  an  absorption  of  accamolated 
bile  by  the  lymphatics.  The  bile  thus  absorbed  enters  the  blood-carrent  bj 
way  of  the  thoracic  duct  and  causes  jaundice. 

The  jaundice  which  is  produced  by  simple  inflammation  of  the  intestinal 
part  of  the  common  bile-duct  is  usually  called  simple  jaundice  or  catan'hal 
jaundice.  Simple  jaundice,  caused  in  this  way,  is  a  very  common  affectioD. 
Being  secondary  to  simple  gastro-duodenitis,  simple  jaundice  is  usually  p[^ 
ceded  for  a  few  days  by  moderate  disorder  of  the  gastric  functions,  such  u 
anorexia,  bad  taste  in  the  mouth,  belching  of  gas,  lassitude,  and  occasionallj 
by  vomiting.  These  symptoms  continue  for  a  time  after  the  appearanee  of 
jaundice.     The  bowels  are  usually  constipated. 

The  DIAGNOSIS  is  based  chiefly  upon  the  exclusion  of  other  causes  of  jtua. 
dice,  particularly  the  impaction  of  gall-stones,  and  severe  structural  affecdou 
of  the  liver,  such  as  cirrhosis,  acute  yellow  atrophy,  tumors,  etc.  In  genetil, 
the  diagnosis  is  easily  established. 

The  DURATION  of  an  attack  of  simple  jaundice  is  generally  from  about 
three  to  six  weeks.  Constitutional  symptoms  disappear,  as  a  rule,  a  eon- 
siderable  time  before  the  jaundiced  color  is  lost. 

The  CAUSATION  is  that  of  gastro-duodenitis.  In  some  cases  there  u  evi- 
dence of  some  specific  or  infectious  cause.  This,  at  least,  is  the  probable 
explanation  of  the  occasional  accumulation  of  cases  of  simple  jaundice  at 
certain  times  and  in  certain  places,  giving  to  the  affection  an  epidemic  or 
an  endemic  character. 

Simple  jaundice,  if  uncomplicated,  is  not  a  serious  affection,  and  nearlj 
always  terminates  favorably.  It  is  to  be  remembered,  however,  that  wme 
cases  of  acute  yellow  atrophy  of  the  liver  begin  with  the  symptoms  of  sim- 
ple jaundice. 

As  the  natural  tendency  of  simple  jaundice  is  to  recovery,  active  medical 
interference  is  not  indicated.     The  patient's  diet  should  be  regulated,  fata 
especially  being  excluded.     As  the  bowels  are  usually  constipated,  a  catha^ 
tic  may  be  occasionally  administered,  for  which  purpose  some  of  the  laxatiTtt 
saline  waters,  such  as  Carlsbad,  may  be  employed.     A  time-honored  remedy 
is  calomel  or  blue  muss,  given  at  night  and  followed  by  a  dose  of  salts  in  x\tb 
morning.     Devices  for  the  displacement  of  the  assumed  plug  of  mucus  from 
the  bile-duct  are  of  doubtful  efficacy.     Such  devices  are,  pressure  upon  the 
gall-bladder,  faradization  over  the  gall-bladder,  and   the  injection  of  lirgv 
enemata  of  cold  or  lukewarm  water  with  the  intention  of  arousing  intestiiiia] 
peristole. 

Nothing  is  known  of  simple  inflammation  of  the  bile-ducts  within  the  liTei 
as  an  independent  affection. 

Purulent  iujlammation  of  the  biliary  passages  may  be  caused  by  the  pre! 

ence  of  gall-stones  or  of  parasites,  and  is  sometimes,  though  rarely,  a  con 

.plication  of  infectious  diseases,  such  as  pyaemia,  typhoid  fever,  mnd  cholen 

Sometimes  the  inflammation  is  secondary  to  suppuration  or  necrosb  of  Ih 
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issues  in  the  neighborhood  of  the  ducts.  Purulent  inflammation  of  the 
tile-ducts  outside  of  the  liver  may  lead  to  ulceration  and  perforation  of  the 
effected  portion,  with  consequent  peritonitis.  Purulent  inflammation  of  the 
luctfl  within  the  liver  leads  to  the  formation  of  abscesses  containing  bile 
ind  usually  biliary  concretions. 

Croupottg  and  dipluheritic  inflammaticnis  of  the  biliary  ducts  have  been 
^libed,  but  they  are  rare  and  only  of  pathological  interest. 

The  various  forms  of  inflammation  which  have  been  described  may  attack 
tb€  gall-bladder,  with  or  without  coincident  disease  of  the  bile-ducts.  Inflam- 
fiuitm$  of  the  gall-bladder,  except  those  caused  by  the  presence  of  gall- 
itones,  which  have  already  been  described  (p.  466),  do  not  call  for  consider- 
itioD  in  works  the  purpose  of  which  is  mainly  clinical.  Ulceration  and 
perforation  of  the  gall-bladder  may  occur  independently  of  the  presence  of 
calculi.  I  have  met  with  a  case  in  which  an  abscess  within  the  walls  of  the 
gtll-Uadder  led  to  perforation  and  fatal  peritonitis. 

Dilatation  of  the  Gkdl-bladder  (Hydrops  Cystidis  Felleas). 

The  two  most  common  causes  of  obstruction  of  the  biliary  passages — 
namely,  gall-stones  and  mucus-plugs — have  already  been  described.  Further 
reference  will  be  made  to  these,  as  well  as  to  other  causes  of  obstruction  to 
the  flow  of  bile,  in  the  article  on  Jaundice.  Closure  of  the  common  bile-duct 
eaoses,  in  addition  to  jaundice,  an  accumulation  of  bile  within  the  gall-blad- 
der, bat  this  accumulation  is  not  generally  suflicient  to  produce  marked  symp- 
toms. Exceptionally,  however,  under  these  circumstances  the  gall-bladder 
hecomes  enormously  distended  with  bile,  as  in  a  case  related  by  Van  Swieten 
io  which  the  gall-bladder  contained  eight  pounds  of  thick  bile. 

Some  consideration  is  due  to  obstructions  of  the  cystic  duct.  These  do  not 
lead  to  jaundice,  but  manifest  their  effects  upon  the  gall-bladder.  By  far  the 
mst  common  cause  of  occlusion  of  the  cystic  duct  is  the  impaction  of  one  or 
more  gall-stones.  Other  causes  are  stenosis  from  cicatrized  ulcers,  accumula- 
tioD  of  inflammatory  products,  and  pressure  from  without,  as  by  tumors  and 
peritoneal  bands.     Congenital  stenosis  is  a  rare  condition. 

As  a  result  of  occlusion  of  the  cystic  duct  the  gall-bladder  becomes  dis- 
tended with  a  clear,  usually  somewhat  viscid  fluid,  which  is  free  from  bile. 
Thi«  condition  is  called  hydrops  cystidis  felleae,  although  the  fluid  is  not  of 
dropgical  origin,  but  is  a  secretion  from  the  glands  and  mucous  membrane  of 
the  gall-bladder.  The  gall-bladder,  thus  distended,  forms  a  tumor,  usually 
•boat  the  size  of  the  fist,  but  sometimes  as  large  as  a  man's  head  or  even 
Iwger.  In  the  latter  case  the  tumor  extends  to  the  pelvis  and  occupies  the 
neater  part  of  the  abdominal  cavity.*  The  shape  of  the  tumor  produced  by 
ajdrops  cystidis  fellese  is  globular  or  pyriform. 

There  are  usually  no  symptoms,  other  than  the  presence  of  a  tumor,  and 
ihifl  in  ordinary  cases  is  not  so  large  as  to  cause  much  inconvenience. 
The  DIAGNOSIS  is  based  upon  the  situation  and  the  characters  of  the  tumor. 
be  normal  situation  of  the  fundus  of  the  gall-bladder  corresponds  to  the 
edian  extremity  of  the  ninth  or  tenth  right  costal  cartilage.  It  can  usually 
!  ascertained  by  palpation  and  by  percussion  that  the  tumor  projects  in  this 
nation  from  the  lower  margin  of  the  liver.  The  tumor  is  generally  mov- 
ie, although  it  may  be  fixed  by  adhesions.  It  usually  follows  the  respi- 
»ry  movements  of  the  diaphragm.  Unless  the  tumor  he  greatly  distended 
euBe  of  fluctuation  can  be  appreciated.     In  exceptional  cases  there  may  be 

In  a  caae  described  by  Erdmann  the  amount  of  fluid  is  said  to  have  been  from  sixty 
ightj  pounds. 
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considerable  difficulty  in  diagnosis,  as  when  the  colon  makes  its  way  betweeo 
the  upper  part  of  the  tumor  and  the  abdominal  wall,  so  that  a  tympanitic 
resonance  may  be  found  between  the  liver  and  the  tumor.    Cases  are  recorded 
in  which  the  tumor  has  been  so  constricted  as  to  resemble  the  kidney  in  shape, 
and,  in  fact,  it  has  been  mistaken  for  a  wandering  kidney.     It  sufficcA  to  call 
attention  also  to  the  possibility  of  mistaking  a  distended  gall-bladder  for  ao 
echinococcus  cyst,  a  cancer,  a  hydro-nephrosis,  or  an  ovarian  cyst ;  but  sack 
errors  are  not  likely  to  occur.     An  exploration  of  the  tumor  by  a  hypodermic 
syringe  may  be  of  assistance  in  diagnosis. 

The  TREATMENT  must  have  reference  to  the  circumstances  in  individual 
cases.  In  many  cases  no  treatment  is  required.  Aspiration  of  the  gall-blad- 
der may  be  emj)loyed  if  the  degree  of  dilatation  warrant  this  procedure.  The 
fluid,  however,  is  almost  certain  to  be  renewed.  If  it  be  decided  to  make  a 
free  opening  into  the  gall-bladder,  the  same  precautions  are  to  be  adopted  with 
reference  to  the  formation  of  peritoneal  adhesions  and  the  avoidance  of  septic 
inflammation  as  in  making  similar  openings  into  abscesses  and  hydatid  CTsti 
of  the  liver. 

Sometimes,  instead  of  a  clear,  bland  fluid,  pus  accumulates  in  the  gall-blad- 
der  (empyaema  cystidis  felleae).  The  affection  is  then,  of  course,  of  a  verj 
grave  nature,  and  is  likely  to  terminate  fatally.  If  the  diagnosis  can  be 
made,  the  evacuation  of  the  pus  by  a  free  incision  is  indicated. 

Frimarif  cancer  of  the  gaU-hlmUler  occurs,  but  in  its  symptoms  and  conrae 
it  cannot  be  discriminated  with  any  certainty  from  cancer  of  the  liver,  aod  it 
therefore  does  not  require  separate  clinical  consideration. 

The  parasites  whicn  are  sometimes  found  in  the  biliary  passages  hare 
already  been  considered  (p.  498). 

Jaundice,  or  Icterus. 

The  presence  of  bile-pigment  in  the  blood  and  lymph  in  sufficient  quantity 
to  give  to  the  conjunctiva  and  to  the  skin  a  yellow  color,  greater  or  leas  in 
degree,  constitutes  the  morbid  condition  known  as  icterus^  or  jaundice.  The 
terms  icterus  and  jaundice,  of  which  the  latter  is  the  more  commonly  naed, 
relate  to  yellowness  of  the  surface  from  the  presence  of  bile-pigment,  whe^^ 
as  cholaemia  implies  the  presence  of  all  of  the  bile-constituents  in  the  Wood. 

Jaundice  is  strictly  never  an  individual  disease.  It  is  merely  an  effector 
a  symptom  of  disease ;  but  as  it  is  an  obvious  and  striking  morbid  conditiot 
dependent  on  various  affections,  and  occurring  sometimes  when  its  cauaatioi 
is  not  evident,  it  is  convenient  to  give  it  separate  consideration.  This  rcmoYei 
the  necessity  of  much  repetition  in  treating  of  the  manifold  affections  of  whick 
jaundice  is  a  symptom. 

The  presence  of  bile  in  the  blood,  or  cholaemia,  is  a  result  of  the  entnnee 
into  the  blood  of  bile  after  its  secretion.  The  bile-pigment  and  the  biliary 
salts  (the  glycocholate  and  the  taurocholate  of  soda)  are  formed  within  iVm 
liver,  and  do  not  pre-exist  in  the  blood.  The  bile,  however,  contains  at  least 
one  excrementitious  principle — namely,  cholesterin.  The  latter  constituent 
of  bile  accumulates  in  the  blood  if  the  secretion  of  the  liver  be  from  any  canae 
suspended. 

Whether  the  bile-pigment  be  ever  formed  in  the  circulating  blood  is  a  mat* 
ter  of  uncertainty.  Haematoidin,  a  pigment  identical  with  bilirubin,  b  ofUii 
formed  in  old  blood-extravasation ;  and  this  fact,  together  with  other  facta, 
has  given  rise  to  the  Hupp(»sition  that  in  certain  cases  of  jaundice  the  bile 
pigment  is  formed  outside  of  the  liver,  probably  in  the  circulating  blood 
Jaundice  thus  produced  is  called  hacmatogenous  jaundice,  in  distinction  fron 
that   caused   by   the   absorption   of  bile,  or  hepatogenous  jaundice.     Th« 
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ypothesis  of  a  haematogenous  jaundice  is  advanced  to  explain  certain  cases 
f  jaundice  in  which  none  of  the  recognized  causes  of  the  absorption  of  bile 
rom  the  liver  have  been  found.  A  hsematogenous  origin  has  been  urged  es- 
«cially  for  the  jaundice  occasionally  occurring  in  certain  infectious  diseases, 
Bch  as  septicaemia,  pysemia,  remittent  fever,  and  certain  cases  of  poisoning, 
s  by  phosphorus  and  the  mineral  acids,  in  which  destruction  of  red  blood- 
orpuscles  doubtless  occurs.  It  must  be  admitted,  however,  that  there  are 
eriou8  objections  to  the  acceptance  of  the  theory  of  a  hacmatogenous  jaundice, 
nd  that  this  theory  has  of  late  lost,  rather  than  gained  support.  Hiemo- 
lobin,  which  is  set  free  by  destruction  of  red  blood-corpuscles  in  the  circulat- 
ag  blood,  is  eliminated  by  the  kidneys  in  the  form  of  meth-haemoglobin,  and 
here  is  no  proof  that  it  is  ever  converted  within  the  blood  into  bile-pigment, 
jtboiigh  dissolved  haemoglobin  increases  the  formation  of  bile-pigment  within 
be  liver.  There  is  a  tendency  to  refer  many  cases  which  some  writers  have 
•egarded  as  hsematogenous  jaundice — for  instance,  the  jaundice  of  many  acute 
nfectious  diseases — to  a  mild  inflammation  of  the  large  bile-ducts ;  but  the 
inatomical  proof  of  this  view  is  deficient  for  a  considerable  number  of  the 
csMS.  Nor  is  the  theory  that  the  absorption  of  bile  in  these  cases  is  the 
rcgult  of  lowered  blood-pressure  in  the  liver  to  be  regarded  as  established.  It 
innst  be  admitted,  therefore,  that  while  a  certain  number  of  the  cases  of  jaun- 
dice formerly  considered  as  haematogenous  are  in  reality  of  hepatogenous  ori- 
gin, we  possess  no  satisfactory  explanation  of  the  cause  of  the  jaundice  in  the 
remaining  cases. 

In  all  cases  in  which  we  possess  an  adequate  explanation  of  the  causation 
the  caui»e  is  to  be  found  in  some  obstruction  to  the  flow  of  bile  in  its  passage 
from  the  liver  to  the  intestine.  The  causes  of  such  obstruction  are  various, 
and  they  may  be  classified — -Jirsf^  as  abnormalities  in  the  interior  of  the  bile- 
ducts;  sectmd,  as  alterations  in  the  walls  of  the  ducts;  and  fhird^  as  lesions 
eaosinjr  pressure  upon  the  bile-ducts  from  without. 

The  most  frequent  of  the  first  of  these  causes  are  plugs  of  mucus  resulting 
fipom  simple  inflammation  of  the  common  bile-duct  secondary  to  gastro-duo- 
denitis  (simple  or  catarrhal  jaundice)  and  gall-stones,  including  concretions  of 
inspissated  bile.  Lodgment  of  parasites  in  the  bile-ducts  is  a  rare  cause  of 
jaundice.  These  parasites  are  lumbricoid  worms,  the  various  fonns  of  distoma 
and  echinococcus.  Pus,  blood,  and  fibrin  may  block  up  the  bile-ducts  in  rare 
instances. 

Of  the  changes  in  the  walls  of  the  bile-ducts  which  may  encroach  on  the 
Inmen  of  these  tubes,  the  most  important  are  inflammatory  swelling,  either 
that  of  acute  or  of  chronic  inflammation,  cicatricial  thickening,  and  contrac- 
tioo  following  ulceration  and  new  growths.  Congenital  stenosis  of  the  bile- 
facts  is  a  rare  condition. 

The  most  important  of  the  causes  which  produce  jaundice  by  external  pres- 
nre  on  the  bile-ducts  are  tumors  and  inflammatory  products.  Cancers  of  the 
iTer,  of  the  gall-bladder,  of  the  lymphatic  glands  in  the  porta  of  the  liver,  of 
be  pylorus,  of  the  duodenum,  and  of  the  head  of  the  pancreas,  may  all  cause 
landice  by  compression  of  the  common  bile-ducts.  Less  frecjuently  cancer 
other  situations  and  other  forms  of  tumor  produce  jaundice  in  a  similar 
ly.  Hepatic  abscesses  and  echinococcus  cysts  may  compress  the  main  bile- 
ets.  The  pressure  of  the  gravid  uterus  and  of  fecal  accumulations  in  the 
.nsverse  colon  belongs  in  this  group  of  causes.  Obstruction  may  also  be 
e  to  peritoneal  adhesions,  which  cause  traction  on  the  peritoneal  fold  which 
itains  the  common  bile-duct.  The  compression  of  a  large  number  of  intra- 
Mitic  ducts  in  cirrhosis  of  the  liver  leads  to  a  certain  amount  of  jaundice. 
rhe  quantity  of  smooth  muscular  tissue  in  the  walls  of  the  bile-ducts 
pears  to  be  too  slight  to  support  the  theory  of  jaundice  produced  by  spasm 
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of  the  ducts.  Although  it  is  possible,  it  cannot  be  considered  proven,  that  bile 
may  be  absorbed,  and  that  jaundice  be  thus  caused  by  diminution  of  the  blood- 
pressure  in  the  liver.  This,  however,  is  the  usual  explanation  of  the  jaundice 
occurring  in  cases  of  portal  thrombosis.  As  has  already  been  mentioned,  bile 
is  not  absorbed  in  cases  of  jaundice  directly  by  the  blood-vessels,  but  it  is  first 
taken  up  by  the  lymphatics  in  the  liver,  is  carried  to  the  thoracic  duet,  and 
thence  enters  the  blood.  Another  supposed  agency  in  producing  jaundice  in 
certain  cases  is  enfeebled  respiration.  This  is  based  upon  the  idea  that  the 
movements  of  the  diaphragm  aid  in  the  propulsion  of  the  bile,  so  that  when 
these  are  weakened  there  may  be  a  sufficient  stasis  of  bile  in  the  bile-duct« 
for  the  production  of  jaundice. 

The  jaundice  which  frequently  occurs  in  from  two  to  four  days  after  birtb, 
and  is  called  icterus  neonatorum,  has  not  received  any  explanation  which  hu 
met  with  general  acceptance.     This  jaundice  is  peculiar  in  the  fact  that  tht 
urine  is  generally  free  from  bile-pigment,  and  that  the  blood  after  death,  u 
well  as  the  papillas  of  the  kidneys,  and  sometimes  other  organs,  contain  i 
large  quantity  of  crystalline  pigment. 

Yellowness  of  the  conjunctiva  and  skin  takes  place  after  a  certain  amount 
of  bile  has  entered  the  circulation.  Prior  to  the  appearance  of  jaundice  the 
bile-pigment  may  be  found  in  the  blood,  the  urine,  and  the  liquid  of  wrom 
cavities.  The  coloration  of  the  surface  depends  on  the  presence  of  the  bile- 
pigment  in  the  transuded  liquid  which  infiltrates  the  tissues.  Other  thingi 
being  e<|ual,  the  intensity  of  the  yellow  color  is  proportionate  to  the  degree 
of  the  chola;mia.  The  presence  of  the  bile-pigment  in  the  serum  of  the 
blood  is  shown  by  the  yellow  color  of  the  liquid  beneath  the  epidermis  if  » 
blister  be  a})plied. 

The  urine  in  cases  of  jaundice  contains  bile-pigment  in  abundance,  very 
often  hyaline  casts  and  sometimes  epithelial  casts.  Not  infrequently  a  small 
quantity  of  albumen  is  present  in  the  urine.  The  presence  of  the  pigmeni  is 
apparent  to  the  eye,  and  it  gives  to  linen  a  yellow  stain.  The  perspiration 
contains  it,  and  the  body-linen  may  also  be  stained  yellow,  especially  from 
the  abundant  cutaneous  secretion  in  the  axilla.  Bile-pigment  is  rarely,  if 
ever,  contained  in  the  saliva,  nor,  as  a  rule,  is  it  found  in  mucus,  but  it  may 
be  found  in  the  sputa  of  pneumonitis  developed  in  a  person  affected  vita 
jaundice.  The  milk  of  nursing  women  rarely  contains  it,  although  its  pres- 
ence in  this  secretion  has  been  observed.  The  humors  of  the  eye  do  not 
contain  it,  except  in  some  cases  in  which  the  jaundice  is  unusually  inteoK.  ^ 
The  *' jaundiced  eye"  (xanthopsia)  is  so  rare  an  event  that  the  phrase  is  lo 
be  regarded  as  a  poetical  license. 

The  tissues  in  the  interior  of  the  body  are  more  or  less  colored.  The  col- 
oration is  seen  especially  in  the  areolar  tissue,  the  serous  membranes,  and  the 
muscles.  The  substance  of  the  brain  escapes,  except  in  cases  in  which  it  is 
unusually  infiltrated  with  serum,  that  is,  oedcmatous. 

Bile  in  the  blood  acts  as  a  sedative  on  the  circulation  and  nervous  system. 
The  heart's  action  is  usually  diminished  in  frequency.     The  pulse  frequently 
falls  to  50,  40,  or  even  lower,  in  cases  in  which  the  jaundice  is  not  associated 
with  acute  inflammation  or  fever,  and  if  thus  associated  the  frequency  of  the 
pulse  is  less  than  if  jaundice  did  not  coexist.     The  effect  is  attributed  to  the 
presence  in  the  blood,  not  of  the  pigment,  but  of  the  biliary  salts.     The 
temperature  of  the  body  may  be  lowered.     The  respirations  diminish  in  fre- 
quency in  proportion  to  the  effect  on  the  circulation.     The  mental  facultiet 
are  dull  and  there  is  a  disj)osition  to  somnolency.     Pruritus  of  the  surface, 
especially  in  the  axilla  and  the  inguinal  region,  troublesome  particularly  at 
night,  is  an  occasional  symptom.     It  is  sometimes  a  source  of  great  annoy- 
ance.    An  occasional  complication  is  urticaria,  denoted  by  the  characteristae 
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ovations  on  the  skilly  or  wheals,  which  present  a  deeper  yellowness  than  the 
rrounding  integument  and  occasion  intense  pruritus. 
The  symptoms  referable  to  the  digestive  system  are  frequently  due  to  co- 
Acting  duodenitis  or  gastro-duodenitis.  Anorexia,  nausea,  and  sometimes 
kiniting,  thirst,  more  or  less  pain  in  the  neighborhood  of  the  epigastrium,  and 
nderness  in  that  situation,  arc  symptoms  denoting  subacute  inflammation  of 
le  gastro-duodenal  membrane.  In  cases  of  jaundice  disconnected  from  this 
Section  the  appetite  may  be  but  little  or  not  at  all  impaired,  and  certain 
Tticles  of  food  are  apparently  digested  without  difficulty.  Fatty  food  is 
mperfeotly  digested,  and  chemical  examination  of  the  evacuations  from  the 
Dowels  shows  fat  in  more  or  less  abundance.  Patients  have  an  antipathy  to 
fatty  articles  of  diet.  The  nutrition  for  a  time  may  be  but  little  affected, 
Wt  sooner  or  later,  loss  in  weight  takes  place  ;  and  this  is  progressive  if  the 
jauncBce  continue. 

The  appearance  of  the  dejections  is  important,  as  affording  evidence  of  the 
wmpleteness  or  otherwise  of  obstruction  to  the  passage  of  bile  into  the  intes- 
tine. If  complete  occlusion  exist,  the  stools  are  ashy  or  clay-colored,  owing 
to  the  presence  of  fat.  On  the  other  hand,  they  have  more  or  less  of  the 
yellowish  or  brownish  color  of  health  if  the  obstruction  be  only  partial.  The 
fe«8.  when  the  intestines  are  devoid  of  bile,  emit  an  odor  of  putrescence, 
tod  the  formation  of  gas  is  frequently  troublesome,  bile  in  the  intestinal 
einal  being  an  antiseptic  as  regards  the  fecal  contents.  Generally,  the  bow- 
e\i  are  constipated,  but  this  is  by  no  means  always  the  case,  even  when 
complete  occlusion  exists. 

Jaundice  may  exist  for  a  greater  or  less  period  without  giving  rise  to  nota- 
ble disturbance.     The  system  sometimes  tolerates  the  accumulation  of  bile 
for  a  long  time.     Not  infrequently,  patients  are  able  to  be  up  and  about  as  in 
health,  experiencing  but  little  inconvenience.     The  symptoms  and  the  gravity 
will  depend  in  a  great  measure  on  the  pathological  conditions  with  which  the 
jaundice  is  a.ssociated.     If  the  jaundice  depend  on  obstruction  in  connection 
with  subacute  gastro-duodenitis,  the  prognosis  is  always  favorable.     Simple 
gastro-duodenal  jaundice  usually  continues  for  from  three  to  six  weeks.    If  it 
depend  on  the  impaction  of  a  gall-stone  in  the  common  hepatic  duct,  the 
lecoTery  will  depend  on  the  passage  of  the  stone  into  the  intestine  or  back- 
ward into  the  gall-bladder.     Permanent  obstruction  from  a  gall-stone  or  the 
pressure  of  a  tumor  involves  of  course  persistence  of  the  jaundice.     Under 
the^  circumstances  serious  results  may  not  take  place  for  a  considerable  or 
eren  a  long  period.     Cases  have  been  under  my  observation  in  which  the 
flotrition  of  the  body  was  not  greatly  impaired  for  one,  two,  and  even  four 
rears.     In  one  case  under  my  observation  the  jaundice  had  persisted  for  eight 
rears.     Life  has  continued  for  a  much  longer  period.     Sooner  or  later,  how- 
ever, the  body  wastes,  the  patient  becomes  anaemic  and  cachectic,  the  vital 
owers  gradually  fail,  and  the  termination  is  fatal,  irrespective  of  either  the 
lorbid  condition  giving  rise  to  the  jaundice  or  of  intercurrent  affections  of 
rher  organs  than  the  liver.     The  color  of  the  skin  becomes  dark  or  almost 
^k  in  some  cases  of  long-persisting  jaundice.     In  the  majority  of  cases  of 
inodice  from  permanent  obstruction,  however,  the  duration  of  life  does  not 
itend  beyond  several  months. 

When  life  is  destroyed  purely  in  consequence  of  the  retention  of  bile,  the 
•er  takes  on  important  lesions.  The  bile-ducts  within  the  liver  become 
lated ;  the  gall-bladder  may  or  may  not  become  distended  with  bile ;  the 
er  is  at  first  increased  in  volume  from  the  accumulation  of  bile,  but  subse- 
entlj  its  volume  is  diminished  and  it  becomes  flabby  and  wrinkled.  There 
often  a  new  growth  of  interstitial  tissue,  constituting  one  of  the  forms  of 
iary  cirrhosis  of  French  writers.     The  ])ersisting  distension  of  the  hepatic 
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bile-ducts  at  length  leads  to  an  arrest  of  the  secretion  of  bile.     In  pr«p*»rtii»D 
as  the  secretion  of  bile  is  arrested  the  jaundice  diminishes,  and  the  patient 
suffers  from  the  retention  in  the  blood  of  the  excrementitious  portion  of  the 
bile — namely,  cholesterin.     In  some  cases  death  is  preceded  by  convulsioni 
and  coma.     In  these  cases  cholestersemia  may  be  supposed  to  exist,  but  thm 
phenomena  in  a  certain  proportion  of  cases  are  due  to  urxmia,     Post-morten 
examinations  show  an  accumulation  of  granules  of  bile-pigment  in  the  on- 
niferous  tubes  when  jaundice  has  existed  for  a  considerable  or  long  period; 
and  the  uraemia  proceeds  from  the  morbid  condition  of  the  kidneys.     Hydit). 
peritoneum  may  occur  in  the  latter  period  of  the  affection,  and  general  drop«j 
is  sometimes  a  result  of  the  superinduced  renal  affection. 

The  DIAGNOSIS  of  jaundice  is  readily  made  if  the  examination  of  the  patient 
be  made  in  the  daytime,  but  the  yellowness  may  not  be  apparent  by  artificitl 
light.  The  yellow  tint  of  the  surface  seen  in  some  cases  of  cancer,  intermittent 
fever,  and  chlorosis  is  readily  discriminated  from  slight  jaundice  hj  the 
absence  of  yellowness  of  the  conjunctiva,  the  latter  being  always  present  io 
jaundice ;  but  to  determine  the  causative  pathological  conditions  in  indi- 
vidual cases  is  not  always  easy  or  in  all  cases  practicable.  The  dependence 
on  duodenitis  or  gastro-duodenitis  is  to  be  inferred  from  the  symptoms  of 
these  affections  preceding  and  accompanying  the  jaundice — namely,  anoreiii, 
nausea,  vomiting,  and  tenderness  over  or  in  the  neighborhood  of  the  epigti' 
trium.  The  presence  of  a  gall-stone  may  be  inferred  from  the  pre-existenee 
and  coexistence  of  the  symptoms  of  hepatic  colic.  A  tumor  which  prewei 
upon  the  common  duct  may  be  discoverable  by  manual  exploration.  From 
the  character  of  the  tumor  and  the  coexisting  symptoms  its  cancerous  nature 
may  sometimes  be  inferred.  Occlusion  as  a  result  of  inflammation  of  the 
ducts  exclusive  of  duodenitis,  from  lumbricoid  worms  in  the  common  duct> 
and  from  other  causes,  cannot  be  determined  during  life.  The  existence  onlj 
of  obstruction  is  determinable  in  such  cases.  Not  infre<|uently  the  distended 
gall-bladder  may  be  felt,  and  this  is  positive  evidence  that  the  jaundice 
involves  obstruction  of  the  common  duct. 

In  the  TREATMENT  of  jaundice  it  has  been  the  custom  to  prewnribe 
active  cathartics  and  emetics  under  an  idea  of  removing  the  obstruction  by 
their  operation.  If,  however,  the  jaundice  be  connected  with  duodenitis  or 
gastro-duodenitis,  not  only  are  these  measures  ineffectual,  but  they  can  hardW 
fail  to  do  harm.  If  the  obstruction  be  caused  by  a  gall-stone,  its  pa.ssage  will 
not  be  hastened  by  these  measures ;  and  they  will  weaken  the  patient  with- 
out doing  good  if  the  jaundice  depend  on  a  tumor  pressing  on  the  common  or 
hepatic  duct.  As  remedies,  then,  addressed  to  the  obstruction  giving  rise  to 
the  jaundice,  cathartics  and  emetics  are  contraindicated. 

The  treatment  of  jaundice  in  the  majority  of  cases  is  to  be  addressed  to  a 
subacute  inflammation  of  the  stomach  and  duodenum.     Laxatives  or  cathar- 
tics are  required  only  for  the  relief  of  constipation,  and  when  required  tht 
mildest  forms  are  to  be  preferred.     There  is  no  ground  for  the  suppoatkm 
that  mercury  exerts  any  special  efficacy,  but  a  few  grains  of  calomel  and 
blue  mass  frequently  prove  as  mild  and  effective  as  any  form  of  cathartic  of 
laxative,  followed,  if  necessary,  by  a  saline  draught.     The  latter  alone  will 
often  suffice.     The  saline  mineral  waters,  such  as  the  Congress  or  Kissinger 
water,  will  fre(}uently  secure  an  adequate  laxative  effect.    Remedies  to  soothe 
the  inflamed  mucous  membranes  are  useful,  such  as  small  doses  of  morphia  or 
some  of  the  succedanea  of  opium — namely,  belladonna,  hyoscyamus,  coniim, 
etc.     Conium  has    been  considered  as  a  remedy  having  special  efficacy  im 
jaundice.     Its  apparent  efficacy  may  be  accounted  for,  in  part  by  its  usefiil* 
ness  as  a  soothing  remedy  and  partly  by  it«  supplanting  active  cathartici 
and  emetics,  which  are  injurious.     The  diet  should  be  bland  and  digestive. 
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Fatty  articles  of  food  should  be  excluded,  and  to  these  the  patient  generally 
has  an  antipathy.  A  blister  over  the  epigastrium  has  seemed  to  me  to  be 
useful.  Accidental  symptoms  will  of  course  claim  appropriate  palliative 
measures.  If  a  distended  gall-bladder  can  be  felt,  pressure  upon  it  will 
sometimes  remove  the  obstruction,  the  tumor  disappearing  under  this  pro- 
cedure. This  fact  I  have  verified.  Pressure,  however,  should  not  be  made 
with  such  force  as  to  incur  risk  of  rupture.  Gerhardt  has  found  the  induced 
current  of  electricity  to  be  useful  by  exciting  spasmodic  contractions  of  the 
muscular  coat  of  the  gall-bladder.*  A  bubbling  sound,  caused  by  the  pas- 
sage of  the  bile  into  the  duodenum,  may  sometimes  be  heard  occurring  with 
the  disappearance  of  the  tumor. 

In  cases  of  jaundice  connected  with  the  passage  of  gall-stones  the  palliation 
of  pain  is  the  chief  object  of  treatment.  The  occurrence  of  jaundice  does  not 
mdd  indications  to  those  which  have  been  already  considered  as  pertaining  to 
the  passage  of  gall-stones  or  hepatic  colic.  (Vide  p.  469.) 

Jaundice  dependent  on  irremediable  causes,  such  as  permanent  occlusion 
of  the  biliary  ducts  or  the  pressure  of  a  tumor,  does  not  admit  of  cure,  and 
the  existence  of  an  irremediable  cause  is  to  be  inferred  when  the  jaundice 
persists  for  several  months  or  years.     Yet  I  have  repeatedly  met  with  cases 
m  which,  after  the  persistence  of  jaundice  for  many  months,  recovery  at 
length  took  place,  .and  I  have  known  recovery  to  take  place  after  a  persist- 
ent jaundice  for  several  years.     A  fecal  tumor  in  the  transverse  colon  and  a 
movable  right  kidney  have  been  known  to  give  rise  to  jaundice  by  pressing 
on  the  common  duct.    A  fecal  tumor  may  be  removed,  but,  in  general,  tumors 
80  situated  as  to  produce  obstruction  are  persisting.     In  cases  not  admitting 
of  cure  the  objects  of  treatment,  as  regards  the  jaundice,  are  the  elimination 
of  bile  by  the  renal  and  cutaneous  emunctories  and  the  support  of  the  powers 
of  life  in  order  to  postpone  as  long  as  possible 'the  fatal  termination.     With  a 
view  to  the  elimination  of  bile,  the  action  of  the  kidneys  may  be  excited  by 
the  vegetable  diuretic  remedies,  and  the  functions  of  the  skin  maintained  by 
the  use  of  the  warm  bath  and  by  guarding  against  vicissitudes  of  tempera- 
tore.    The  powers  of  life  are  to  be  supported  by  a  nutritious  diet,  together 
^ith  all  the  hygienic  means,  moral  and  phyt^ical,  of  invigorating  the  system. 
In  cases  of  jaundice  ending  in  recovery  it  is  to  be  borne  in  mind  that  the 
Je/iowness  of  the  skin  continues  for  some  time  after  the  absorption  of  bile 
«*s  ceased.     The  coloring  matter,  being  outside  of  the  vessels,  remains  when 
^e  choladmia  no  longer  exists.     Of  the  continuance  of  the  cholaemia  or  of 
"^6   condition   which  occasioned  the  jaundice   the   urine   affords   the  most 
pliable  evidence.     The  affection  is  to  be  considered  as  having  ended  when 
J  ®  Coloring  matter  ceases  to  be  apparent  in  the  urine.     I  have  known  yel- 
'owness  of  the  skin  to  persist  for  several  months  after  the  disappearance  of 
V"®-pi^ment  from  the  urine.     In  the  case  in  which  this  was  observed  the 
J*'**}dice  had  existed  for  a  year.     The  absorption  is  probably  slow  in  pro- 
portion as  the  jaundice  has  been  of  long  duration. 

t^^eil's  Disease— Acute  Febrile  Icterus— Infectious  Icterus. 

,  ^*^     1886,   Prof.   Weil  of  Heidelberg  reported  four  cases  of  an  affection 

cnaracterized  by  fever,  headache,  vertigo,  somnolence,  and  delirium,  associ- 

**^JWith  swelling  of  the  spleen  and  liver,  albuminuria,  digestive  disorders, 

and  jatindice.    In  a  few  days — from  five  to  eight — these  symptoms  and  si<rn8 

F^dtially  subsided  and  the  patient  was  apparently  restored  to  health.     The 

**^a8e,  however,  was  not  at  an  end,  for  after  an  intermission  of  variable 

leHgtb — ^from  one  to  .seven  days — a  relapse  occurred  in  three  of  the  four 

*  Ueber  Icterus  gaMro-diuKienaiii^f  von  C.  Gerhardt,  Leipzig,  1871. 
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cases  and  the  course  of  the  priiijary  uttiiek   was  repeateiK     Convi 
was  protracted,  the  putienti^  not  heing  discharged  iVotu  bospitnl  untiltj 
four  to  ten   weeks  after  their  admission. 

The  foUowitijr  reason  is  for  regarding  this  affection  as  an  indepetidctit  i 
have  been  advanced  ;    From  acute  yellow  atrophy  of  tlie  liver  it  is  distj 
guifihed   by  the  swelling  of   that  viscus,  by  the  high  teuipernturc, 
simnltaneouH  swelling  of  the  «jpleen,  by  the  involi^euient  of  the  kidni 
by  the  absence  of  hemorrhage  ;  and  from  catarrhal  jaundice,  by  thai 
range  of  temperature  and  the  implieaiion  of  the  spleen,  liver,  and  fcidue 
It  resembles  relapsing  fever  in  many  respects,  especially  ihc  variot| 
by  Gricsingcr  '-bilious  typhoid,"     The  latter  disease,  however,  nevfl^ 
in  sporadic  foru>,  and  hence  may  be  excluded  even  in  the  absenc 
important  negative  evidence  that  would  be  furnished  by  an  examine 
the  blood  for  the  spirillum  of  Obermeier.     The  concurrence  of  ji 
apyretic  intervals,  and  distinct  relapses  suffices  to  exclude  the  view  1 
affection  is  an  abortive  typhoid  complicated  with  jaundice.     It  is  admill 
without  further  parley  that  the  affection  belongs  to  none  of  these  iiur  U*  j 
similar  category^  and  in   the  absene<:  of  further  information  we  eunfew  «'t 
selves  unabie  to  classify  the  cases  reported  l>y  Weil.     Happily,  sut'h  ml'd 
niation  is  at  bund.      In   the  short  time  that  has  elapsed  since  Wed.*  publia 
lion  a  number  of  similar  cases  hnve  been  reported,  several  of  whicb  Kill 
fatal  and  were  examined  post  mortem.     In   1887.  under  the  ittit*  of  "a^wu 
purenchymatosis/*  Aulrecht  reported  two  cases  of  acute  fever  with  jmodw 
and    albuminuria,    which,    after    a    rapid    course    characterix<»d    by  k 
symptoms  sueh   as  somnolence    and  convulsions,  ended  in   de,^th,     In  bii< 
cases  necropsies  were  held.    In  one  the  liver  was  small,  in  the  other  cnlon 
In  the  latter  the  cellular  elements  of  the  liver  and  kidney  were  Hllwd  ^m 
strongly -refracting  granules  which  Aufrecht,  without  proving  his  8uppo«ti< 
by  appropriate  staining  methods,  regarded  as  micrococci. 

Nauwerck  examined  post  mortem  two  cases  of  fatal  febrib*  if*T<*TOST  im 
of  which  death  occurred  within  forty-eight  hours.     In  thin  r  ^ 

the  liver  was  not  enlarged.     In  the  intestine  were  small  .^ 
tions  and  enlarfjement  of  solitary  follicles  aud  Peyer's  patches.     At*  i^^^ 
tiiial  njyoosis  was  supposed  to  be  the  fundamental  process,  inasmueh  i*  I 
mucous    membrane    contained    small     foci    of    cellular    iufiltratiun.   in  Y* 
necrotic,  in   the  immediate  neighborhood  of  which  acunmulatiotis  of  Ucili 
were  found.     The  parenchyma  of   the   liver  and  kidneys  presented  n  bij 
degree  of  albuminous,  fatty,  and  necrotic  degeneration.      In  the  secuutl  fai 
which  lasted  seventeen  days,  the  intestine  was  |H»rfectly  sound,  whilr 
lesions  of  the   liver    and    kidneys  were    identical    with    th<»se  of  the  fifl 
Nauwerck  concludes  from  these  examinations  that  anatomieul  and  i<tjc4i>giji 
unity  are  both  wanting  in  ''  Weil's  disease."     The  third  ease  t)f  this  affecti^ 
in  which  a  necropsy  was  held  was  reported  by  Brudnwski  and  I^uuia. 
patient,  a  male  thirty-six  years  of  age,  presented,  in  addition  to  f - ' 
and  swelling  of  the  liver  and  spleen,  a  symptom  that  has  been  want  i 
other  cases  reported — ^viz.  swelling  of  all  the  superficial  lymph-gLiuliv    IIj 
were  tender  on  pressure  and  enlarged,  some  of  them  t*i  the  sixo  of  walna 
On  section,  these,  as  well   as  the  enlarged  mesenteric  and  bronchi.'^l  j;)an 
w*ere  soft  and  of  a  reddish-gray  color.      In  the  liver  could   be  s<H'n  wilit  | 
naked  eye  gray  i^pots  and  nodules  which  corresponded  to  round^cclltMll 
tions  of  the  acini  and  their  neighborhood.     The  cells  were  in  a  well  J       ^^ 
state  of  cloudy  swelling.       Analogous   appearances    were    observed  to  tl  '  - 
kidneys,  and  the  interstitial  tissue  of  the  lung*  was  infiltrated  with  ed| 
The  spleen  was  five  times  the  normal  size.     No  definite  cooclttsion  eouldj 
drawn  from  the  bacteriological  investigation. 


WEIL'S  DISEASE,  577 

From  the  reports  of  these  necropsies  it  is  evident  (1)  that  the  post-mortem 
tppearances  were  in  no  single  case  identical  with  those  of  any  other,  and  (2) 
that  the  only  lesion  common  to  all  the  cases — the  cloudy  swelling  of  the 
lirer  and  spleen,  with  small-celled  infiltration  of  the  connective  tissue  of 
these  glands — was  in  nowise  typical.  The  same  appearances  are  characteris- 
tic of  a  number  of  infectious  diseases,  such  as  scarlatina,  diphtheria,  typhoid 
ferer,  and  especially  septic  infection. 

The  question  next  in  natural  order  is  whether  any  facts  support  the  view 
tbt  sepsis  may  give  rise  to  the  symptoms  described  by  Weil,  and  the  answer 
is  most  decidedly  in  the  affirmative.  Since  1870,  Fiedler  has  observed  thir- 
teen cases  of  febrile  icterus,  all  of  which  recovered.  Swelling  of  the  spleen 
and  liver  and  albuminuria  were  not  always  present,  and  in  only  two  cases 
was  there  a  distinct  relapse.  The  only  symptoms  invariably  present  were 
ferer,  icterus,  and  pain  in  the  calves,  which  latter  Fiedler  regards  as  path- 
ognomonic. The  most  remarkable  etiological  fact  in  connection  with  these 
cases  is  that,  out  of  the  twelve  males  among  them,  nine  were  butchers 
who  were  actively  at  work  in  the  Dresden  abattoir  until  the  time  of  their 
seiinre. 

The  most  remarkable  case  of  this  sort  yet  reported  was  observed  by 
Fraenkel,  and  the  evidence  it  brings  to  the  support  of  the  septic  theory 
of  "Weil's  disease ''is  of  the  strongest  kind.  The  patient  was  a  medical 
itadent  who,  while  fencing,  received  a  wound  of  the  forehead.  In  addition 
there  was  a  slight  excoriation  in  the  right  tximporal  region.  The  wound  was 
dressed  antiseptically  and  covered  with  a  bandage,  which,  however,  did  not 
protect  the  excoriation.  On  his  way  home  the  patient  wore  a  hat  which  had 
heen  kept  in  the  dissecting-room.  The  wound  was  revived  on  the  3d  of 
August.  On  the  5th  there  was  a  chill  followed  by  high  fever,  and  on  the 
ith  by  an  erysipelatous  redness  around  the  excoriated  spot.  On  the  10th 
there  was  pronounced  icterus,  and,  without  going  into  further  details,  all  the 
ijmptoms  of  Weil's  cases,  including  the  apyretic  interval,  the  relapse,  and 
the  protracted  convalescence,  were  well  marked.  The  spirillum  of  Obermeier 
WIS  sought  for  in  vain. 

Among  the  widely- varying  symptoms  and  post-mortem  appearances  of  the 
Dumerons  cases  of  "  Weil's  disease  "  now  on  record,  there  is  nothing  distinc- 
tire  of  a  hitherto  unrecognized  disease.     On  the  other  hand,  there  is  strong 
evidence  that  some  of  them  were  cases  of  septic  poisoning.     In  Fraenkel's 
ease,  which  corresponded  in  all  respects  with  the  cases  described  by  Weil, 
the  point  of  septic  infection  was  a  wound  of  the  head  ;  and  in  Fiedler's  cases, 
at  least  in  the  nine  butchers,  the  infection  may  have  entered  the  system  in  a 
Amilar  manner,  through  cuts  and  abrasions  too  slight  to  attract  attention  or 
through  the  ingestion  of  decaying  meat.     The  designation  of  such  manifes- 
tations of  sepsis  as  "  Weil's  disease,"  while  it  has  served  the  valuable  purpose 
of  directing  more  special  attention  to  them,  is  a  misnomer.    Much  more  appro- 
priate is  the  term  septic  or  infectious  icterus,  proposed  by  Fraenkel. — H.] 

Functional  Affections  of  the  Liver. 

Functional  affections  of  the  liver  have  hitherto  held  a  prominent  place  in 
pathological  speculations,  and  they  are  still  often  mentioned  by  physicians  in 
oonversing  with  each  other  and  with  their  patients ;  but  in  a  clinical  point 
of  view,  with  our  present  knowledge,  the  importance  of  the  functional  affec- 
tions of  the  liver  is  in  striking  contrast  with  the  frequency  with  which  this 
oryran  is  referred  to  as  the  source  of  morbid  phenomena. 

It  is  customary  with  many  to  refer  a  certain  group  of  symptoms  to  con- 
gestion of  the  liver.  The  nature  of  these  symptoms  and  the  propriety  of 
37 
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considering  them  as  dependent  upon  hepatic  congestion  have  already  been 
discussed  in  the  article  on  Congestion  of  the  Liver  (p.  564). 

Physiolojry  teaches  us  that  the  liver  is  endowed  with  various  functions,  of 
which  the  most  important  are  the  secretion  of  bile,  the  production  and  per- 
haps  the  transformation  of  glycogen,  and  the  metamorphosis  of  the  albuni. 
nous  and  other  constituents  of  the  products  of  digestion  which  are  absorbed 
by  the  portal  vein. 

The  action  of  the  liver  upon  the  products  of  digestion  which  are  absorbed 
by  the  rootlets  of  the  portal  vein,  although  not  well  understood,  is  probablj 
an  important  one.  The  liver  seems  to  be  an  important,  although  not  the  sole, 
seat  of  the  formation  of  urea.  It  may  be  believed,  therefore,  that  structand 
and  functional  disorders  of  the  liver  interfere  with  the  alterations  which  the 
absorbed  products  of  digestion  normally  undergo  in  the  liver,  but  our  know- 
ledge  of  tins  subject  is  too  imperfect  to  admit  of  more  than  profitless  specu- 
lation. 

Functional  disorders  of  the  biliary  secretion  are  a  morbid  excess,  a  morbid 
deficiency,  and  a  vitiation  of  the  bile.     A  morbid  excess  of  bile  is  supposed 
to  enter  into  the  etiology  of  diarrhoea,  colic,  and  sporadic  cholera  in  certain 
cases.     Deficiency  of  bile  is  often  treated  as  a  functional  affection  under  the 
name  of  torpor  of  the  livrr^  remedies  being  given  to  increase  the  biliary  secre- 
tion.    A  whitish  or  ashy  color  of  the  stools  probably  is  evidence  of  deficient 
secretion,  although  this  appearance  may  arise  from  undue  absorption  of  bile 
from  the  intestinal  canal.    Every  practitioner  is  familiar  with  this  appeannce 
of  the  stools  in  young  children  and  after  the  administration  of  opium.    The 
production  of  the  so-called  bilious  stoofs  by  the  use  of  mercury  is  well  known. 
Torpor  of  the  liver  is  a  phrase  often  applied  to  cases  in  which  the  morbid 
condition  is  obscure.     It  affords  an  acceptable  explanation  to  patients,  owing 
to  the  popular  notion  that  the  liver  plays  an  important  part  in  the  ailments 
referable  to  digestion  and  to  the  nervous  system  ;  and,  whatever  may  be  the 
rationale,  a  mercurial  cathartic  or  laxative  often  affords  relief  of  the  symp- 
toms, which  are  vaguely  called  hiliovs.     A  deficiency  of  precise  knowledge 
respecting  excess  and  deficiency  of  the  secretion  of  bile  as  functional  dis- 
orders must  be  confessed,  but  as  regards  vitiation  of  bile  the  deficiency  of 
knowledge  is  still  greater.     Acrid  bile  is  supposed  to  be  sometimes  secreted, 
and  the  greenish  color  of  the  stools,  often  observed,  especially  in  children, 
has  been  regarded  as  denoting  a  morbid  quality  of  bile.    It  is  not  improbable 
that  a  vitiat-ed  bile  may  be  secreted,  but  it  is  impossible  to  determine  whether 
morbid  changes  be  due  to  a  faulty  secretion  or  to  causes  acting  within  the 
alimentary  canal ;  and  nothing  can  be  more  vague  than  to  regard  a  vitiated 
secretion  of  bile  as  a  functional  disorder  furnishing  therapeutical  indications. 


CHAPTER    XIV. 

DISEASES   OF  THE  SPLEEN.— DISEASES   OF  THE    PANCREAS. 

Diseases  of  the  Spleen. 

MOST  of  the  diseases   of  the   spleen  are  secondary  to  other  diseases, 
and  they  are  therewith  considered.     It  is  desirable,  however,  to  bring 
together  the  various  affections  of  the  spleen,  although  few  of  them  reqaiie 
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consideration  as  independent  diseases.  The  spleen  bears  to  the 
irrent  much  the  same  relation  that  the  lymph-glands  do  to  the 
tic  current.  This  explains  the  frequency  with  which  the  spleen  is 
i  in  the  various  blood  diseases,  particularly  in  those  characterized  by 
aence  of  infectious  substances. 

?  congestion  of  the  spleen  is  one  of  the  morbid  elements  in  the  produc- 
acute  splenic  tumor,  to  be  presently  considered. 

tiic  passive  congestion  of  the  spleen  is  caused  by  mechanical  interference 
e  portal  circulation.   The  most  important  of  its  causes  are  pylephlebitis, 

8  of  the  liver,  compression  of  the  portal  vein  by  tumors,  cardiac  disease, 
$ema  of  the  lungs,  large  effusions  in  the  pleural  cavity,  and  intrathoracic 
.  The  spleen  is  enlarged,  dark  red  in  color,  firm  in  consistence,  and  its 
!  is  usually  thickened.  The  enlargement  can  usually  be  determined  by 
il  examination,  and  this  is  often  of  considerable  assistance  in  diagnosis, 
may  be  complaint  of  a  feeling  of  weight  and  tension  in  the  left  hypo- 
ium,  but  in  general  no  definite  symptoms  are  referable  to  chronic  pass- 
igestion  of  the  spleen. 

spleen,  next  to  the  kidneys,  is  the  most  frequent  seat  of  embolic  in/arc- 
The  emboli  are  usually  derived  from  the  left  side  of  the  heart,  but  they 
•me  from  any  part  of  the  aorta  above  the  origin  of  the  splenic  artery, 
'anches  of  the  splenic  artery  do  not  anastomose  with  each  other,  so 
le  mechanical  effect  of  an  embolus  in  this  organ  is  the  production  of 
irction.     Splenic  infarctions  are  wedge-shaped,  with  the  apex  directed 

the  hilum  of  the  spleen.  Splenic  infarctions  may  be  hemorrhagic, 
or  mixed  infarctions.  Most  frequently  the  centre  is  white  and  the 
?ry  is  hemorrhagic.  They  are  on  the  average  of  larger  size  than 
nfarctions.  It  is  said  that  sometimes  the  lodgment  of  an  embolus  in 
!een  is  attended  by  a  sensation  of  pain,  but  this  is  not  proven ;  nor  in 
e  we  able  to  refer  any  symptoms  to  the  bland  infarctions  of  this 

If  life  be  sufficiently  prolonged,  an  embolic  infarction  terminates  in 
mation  of  a  fibrous  cicatrix  which  may  contain  blood-pigment  and 
ilts. 

le  embolus  contain  infectious  substances,  generally  in  the  form  of 
rganisms,  it  produces,  in  addition  to  its  mechanical  effects,  suppura- 
iding  to  the  formation  of  an  abscess.     In  rare  instances  a  gangrenous 
s  produced  by  an  infectious  embolus, 
olic  abscesses  are  produced  in  many  cases  of  acute  ulcerative  endo- 

and  in  pyaemia.      Such  abscesses  are  generally  of  small  size  and 

admit  of  positive  diagnosis.  The  symptoms  are  those  of  the  dis- 
amcd.  These  diseases  are  usually  attended  by  more  or  less  enlarge- 
f  the  spleen,  whether  abscesses  be  present  in  this  organ  or  not. 
[?  abscesses  may,  however,  attain  a  large  size,  especially  by  the  coales- 
f  a  number  of  abscesses.  Splenic  abscess  may  be  produced  independ- 
'  emboli.  It  may  be  caused  by  wounds  of  the  spleen.  It  rarely  follows 
injuries  without  wounds  which  involve  this  organ.     It  occurs  some- 

9  a  complication  of  various  infectious  diseases,  such  as  relapsing  fever, 
fever,  and  intermittent  fever,  where  an  embolic  origin  cannot  bp  demon- 
Abscess  may  be  caused  by  perforation  of  a  gastric  ulcer  into  this 

»r  by  extension  of  suppuration  from  adjoining  parts.  Sometimes  no 
an  be  determined  for  an  abscess  in  the  spleen.  The  size  of  the 
may  be  enormous.  Sometimes  all  of  the  splenic  tissue  is  destroyed 
y  the  capsule  remains.  The  abscess  may  burst  in  different  directions, 
the  peritoneal  cavity,  the  stomach,  the  intestine,  the  chest,  and  exter- 
£xcept  when  the  abscess  presents  itself  as  a  fluctuating  tumor  a 
diagnosis  from  symptoms  and  signs  is  impracticable.    An  exploratory 
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puncture  may  aid  in  the  diagnosis  by  demonstrating  the  presence  of  pus. 
The  prognosis  and  treatment  in  cases  of  splenic  abscess  are  essentially  the 
same  as  in  abscess  of  the  liver.  (See  p.  537.) 

A^ite  splenic  tumor  is  one  of  the  most  important  pathological  changes  of 
the  spleen.     By  this  name  is  designated  the  enlargement  of  the  spleen  whici 
forms  one  of  the  most  frequent  and  essential  lesions  of  many  acute  infectioui 
diseases.    Nearly  every  acute  infectious  disease  may  at  times  be  accompanied 
by  splenic  enlargement,  but  there  are  certain  of  these  diseases  in  whiei 
swelling  of  the  spleen  is  more  constant  than  in  others.     Acute  splenic  turner 
is  nearly  always  present  in  relapsing  fever,  typhoid  fever,  typhus  fever,  and 
intermittent  and   remittent  fevers.      It  is  usually  or  frequently  present  ia 
pyaemia  and  septicajmia,  including  puerperal  fever,  in  epidemic  cerebro-spinij 
meningitis,  erysipelas,  acut«  lobar  pneumonitis,  diphtheria,  acute  yellow  atro- 
phy  of  the  liver,  acute  miliary  tuberculosis,  the  acute  exanthcmatous  feven, 
etc.     It  has  been  observed  during  the  primary  and  the  secondary  periods  of 
syphilis. 

The  spleen  is  enlarged,  oft^n  twice  or  thrice  its  normal  size ;  it«  consistence 
is  soft,  its  color  dark  red  or  bluish-red ;  and  upon  section  the  pulp  swells  aboie 
the  surface.  The  Malpighian  bodies  are  generally  invisible,  but  they  may  be 
distinct  or  even  enlarged.  The  enlargement  is  due  to  active  congestion  and  to 
an  increase  in  the  number  of  cells  in  the  spleen,  some  of  which,  at  least,  are 
produced  by  proliferation  of  the  pre-existing  cells.  The  lesion,  therefore,  in 
acute  splenic  tumor  is  an  acute  hyperplastic  splenitis.  In  splenic  swellingi 
of  short  duration  probably  the  change  does  not  pass  beyond  active  cong««tioB. 

The  acute  splenic  tumor  of  infectious  diseases  is  believed  to  be  due  to  the 
accumulation  in  the  si)leen  of  noxious  substances  present  in  the  blood,  these 
substances  acting  as  an  irritant  and  causing  congestion  and  inflammatioB. 
That  these  substances,  in  many  cases  at  least,  are  micro-organisms  seems  cer- 
t^iin.  The  accumulation  of  these  organisms,  as  well  as  of  fine  particles  in  pen- 
erul,  is  explained  by  the  peculiarities  of  the  circulation  in  the  spleen,  which 
render  this  organ  a  kind  of  filter  for  the  blood,  as  the  lymphatic  glands  are 
for  the  lymph. 

Clinically,  the  chief  importance  of  acute  splenic  tumor  is  the  aid  which  its 
recognition  affords  in  diagnosis.  In  rare  instances  the  swelling  of  the  spleen 
has  led  to  rupture  of  the  organ  and  fatal  hemorrhage  into  the  peritoneal 
cavity.  This  is  an  accident  which  has  occurred  in  typhoid  fever,  intermittent 
fever,  and  other  acute  infectious  diseases. 

Under  the  name  of  chronic  splenic  tumor  are  included  enlargements  which 
occur  in  a  variety  of  chronic  diseases,  of  which  the  most  important  are  mala- 
rial fever,  leucocythaemia,  and  pseudo-leucocythaemia.  A  similar  enlargemenl 
is  met  with  in  some  cases  of  syphilis.  The  enlargement  is  due  to  a  chronic 
hyperplastic  splenitis,  but  the  morbid  appearances  vary  in  different  diseases; 
in  some  cases  the  hyperplasia  affecting  especially  the  trabecular  tissue,  and  ii 
others  affecting  uniformly  the  colls  and  the  trabeculae.  These  differences  an 
considered  in  connection  with  the  diff*erent  diseases  in  which  chronic  spleme 
tumor  occurs. 

Chropic  interstitial  splenitis  occurs  sometimes  without  apparent  cansft, 
although  in  most  cases  it  is  referable  either  to  malaria  or  to  syphilis. 

Enlargement  of  the  spleen,  acute  or  chronic,  is  not  attended  with  mnc^ 
pain  or  with  tenderness  on  pressure.  If  not  greatly  enlarged,  there  may  be 
no  local  symptoms  directing  attention  to  an  afifection  of  the  organ.  If  muck 
enlarged,  its  weight  occasions  a  sense  of  uneasiness  and  tension  in  the  left 
hypochondrium.  Disconnected  from  the  pathological  associations  under 
which  it  is  generally  presented,  it  may  exist  without  any  notable  general 
symptoms. 
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J  enlargement  is  generally  ascertained  without  difficulty,  by  palpa- 
percussion.  In  some  cases  the  enlarged  organ  extends  upward, 
up  the  diaphragm,  and  causing  an  evident  projection  of  the  false 
le  left  side  of  the  chest.  Its  .upper  border  is  accurately  indicated 
le  of  demarcation  between  pulmonary  resonance  and  flatness  on  per- 
ind  the  lower  border  is  determined,  approximately,  by  finding  the 
aits  of  tympanitic  resonance.  In  other  cases  the  organ  is  dragged 
i  by  its  weight,  and  it  may  descend  as  low  as  the  brim  of  the  pelvis, 
lese  circumstances,  if  the  abdominal  walls  be  thin  and  relaxed,  the 
;y  be  grasped  by  the  hand  and  restored  to  its  normal  position.     The 

1  serve  to  distinguish  it  from  the  other  abdominal  tumors.  The 
n  the  anterior  border  may  sometimes  be  felt  through  the  abdominal 
in  enlarged  spleen  is  depressed  by  the  act  of  inspiration  and  recedes 
;t  of  expiration.  Its  normal  limits  in  the  left  infra-axillary  region 
linth  and  eleventh  ribs.  When  enlarged,  its  lower  border  extends 
i  and  anteriorly.  Pulsation  of  an  enlarged  spleen,  in  connection 
:ic  regurgitation,  has  been  observed. 

LEATMENT  of  acute  enlargement  involves  the  indications  belonging  to 
:ious  diseases  with  which  it  is  associated.  Associated  with  malarial 
perience  shows  a  special  influence  of  large  doses  of  quinia,  salicin, 
*  antiperiodic  remedies  upon  the  spleen.     These  remedies  are  also 

in  chronic  malarial  enlargement.  There  is  ground  for  attributing 
,  given  in  full  doses,  an  effect  upon  the  enlargement  in  other  infec- 
lases  than  malarial  fever.  The  treatment  in  chronic  enlargement  not 
alaria  has  reference  to  the  associated  diseases — namely,  cirrhosis  of 

leucocythcemia,  etc.  There  is  no  special  course  of  medication  to  be 
Generally,  chalybeate  tonics,  continued  steadily  for  a  long  time, 
1.  They  are  indicated  in  proportion  as  the  symptoms  and  signs 
isemia.  Changing  the  form  of  the  chalybeate  tonic  from  time  to 
nportant.  DaCosta  has  reported  a  case  of  splenic  leucooythaemia 
an  apparent  cure  was  effected  by  the  hypodermic  injection  of  ergot.' 
isiititm  of  blood  sometimes  occurs  in  connection  with  vascular  engorge- 
he  spleen,  and  the  hemorrhage  may  lead  to  rupture  of  the  capsule  and 

2  of  blood  into  the  peritoneal  cavity.  This  has  been  observed  in  cases 
Ittent  fever,  of  typhoid  fever,  and  during  an  epileptic  paroxysm.  It 
rs  in  connection  with  pregnancy,  both  before  and  after  labor.    Death 

place  immediately  from  the  loss  of  blood,  and  in  most  of  the  cases 

,ve  been  observed  the  duration  of  life  after  the  rupture  has  not 

twenty-four  hours.     The  symptoms  resemble  those  which  follow 

perforation,  and  the  differential  diagnosis  cannot  be  made  with 

»ss.     Were  it  practicable  to  recognize  the  accident  by  the  symp- 

treatment  would  be  the  same  as  in  cases  of  perforation — namely, 

full  doses,  with  perfect  quietude  of  body.     It  would  be  proper  to 

d  over  the  abdomen.     Nothing  is  to  be  expected  from  treatment 

>alliation.  • 

Qferent  structural  affections  which  have  been  considered  as  seated  in 

are  sometimes  found  in  the  spleen — namely,  waxy  degeneration, 

growths,  tuberculosis,  cancer,  and  hydatids.     These  may  involve 

;  or  only  a  portion  of  the  organ.     They  occasion  enlargement,  in 

tances  giving  rise  to  splenic  tumors,  properly  so  called,  of  greater 

iae. 

degetieration  of  the  spleen   rarely  exists  except  in  connection  with 
affection  in  other  situations,  as  in  the  liver,  kidneys,  and  intestinal 
here  are  two  forms  of  waxy  spleen — namely,  the  sago  spleen  and  the 
*  Vide  Am,  Joum,  of  Med.  Sckncesj  January,  1875. 
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diflfiisc  wsixy  spleen.      In  the  former  the  Malpi^liiim   iMrp  i 
affected,  in  the  latter  the  splenic  palp.     The  etilarj;euieiit  < 
whole  or  in  p:irt.  iw  8onietime>*  very  great.     The  dia^noHis  J:^  lu  he 
the  iiffectiiju  ol"  other  oriijans  and  the  causative  eoudihciii* — natnrJy, 
live  disease  of  hones  or  caehexi;e»  espeeihlly  syphilis. 

Tttbrrcnhm  dheane  may  be  manifested  afiHlumically  either  by  milmnr  gnv 
ulatiuna  or  by  cheesy  collectionti  called  solitary  tul^ercles,     Th^  f| 

almost  invariably  present  in  the  aenle  miliary  tafjerculosis  of 
tuberculous  di.sease  afTeeting  ehihlren.  The  spleen  is  very  mrely  th«»  f**j  < 
a  primary  tuberculous^  affection.  The  organ  becomes  in  »omc  ca^e**  ma 
rately  enlarged.  Pain  and  tenderness  are  rarely  present,  and  the  MiUr| 
ment  i8  generally  the  only  evidence  that  thl*  orgjin  participaUss  in  thetob 
cuIou8  diiiease, 

Ctiprrr  of  the  spleen  h  never  primary,  and  it<?  oecuirenee  is  inft^(0 
It  is  always  secondary  to  cancer  of  the  liver  or  of  si>me  other  of  the  abdo* 
iiial  organi*.  Cancer  is  to  Ik?  inferred  from  the  developnieiit  of  spJeoif 
enlargement  Jr  tumors  in  the  course  of  cancer  seated  elsewh^r^ 

*%p/<r?//<V;  <rjfie^iV/»i«  of  the  spleen  in  the  form  of  gummatft 
ment  or  appreeiulde  tumors,  are  to  be  diagnosticated  by  uk 
cither  antecedent  or  coexisting  evidences  of  sypbili-H^  and  by  e\cl*i»J 
degeneration.     As  «tated  by  Mosler^  syphilitic  affections  in  thit  or^ 
more  fre«juently  the  object  of  anaiomieal  than  of  clinical  observaiioa/ 

Utfdfitiil  fitmont  in  the  npleen  are  rare.     Their  history  and  the  me 
diagnosis  are  the  same  us  when  they  are  seated  in  ihe  liver.  (Vide  p. 

With  reference  to  the  anatomical   charaeten*,  pathobjgy,  progiiu 
treatment  of  the  foregoing  structural  affections  of  the  splVcu,  it 
gay  that  in  these  regards  they  are  the  analogu^a  of  the  eorrespunding'1 
affections. 

Our  present  knowledge  docs  not  enable  us  to  under ^' 
quences  of  the  impairment  or  loss  of  tlie  functi<ins  of  t 
known  that  this  organ  may  be  removed  from  inferior  ami  lOJI 

destruction   of  life  or  seriou?^  injury  to  health.     This  fact  _ 
whatever  may  be  its  functions,  they  are  adenuately  pcrfonni-d  hv  oiiiM 
in  its  absence.     There  is  reason  to  believe  that  thijj  statent*  tif   i^  if 
to  man  as  well  as  to  inferior  animals.     A   ease  was  commo  wel 

1861   by  Dr.  Jobi»   L.  Alston  of  Texas,  in  which,  after  an   ;  i  won 

by  a  musket'balb  a  portion  of  the  spleen  protruded  thrife  and  a  haif  iucl^ 
in  length  and  two  and  a  half  inches  in  width*  The  protruding  por 
ligated  and  it  dropped  off  on  the  fourth  day.  Recovery  took  (lUfe  | 
and  the  patient  was  in  a  ^bort  time  discharged  from  the  ho^piuU 
well.  Cases  have  been  reported  in  which  the  entire  spleen,  havinM 
through  a  wound,  was  removed^  recovery  liking  place  ami  the  he 
ing  good  for  years  afterward.  There  have  been  several  cashes  rec 
genital  absence  of  the  spleen  without  apparent  detriment  to  health. 
the  last  twenty-live  years  several  surgeons  have  ventured  upon  the  feBi« 
of  this  organ  for  great  enlargement  In  the  majority  t*f  instance*  |)*til| 
have  died  from  the  immediate  effects  of  the  operation.  In  view  of  tke< 
gcr  the  operation  is  not  warrantable. 

The  spleen  is  sometimes  disfocatt!fl  downward  as  an  effect  of  tifjbthd 
or  other  cau.ses  not  always  apparent  (wandering  spleen).     The  * 
may  not  be  enlarged.     It  is  important  to  distinguish  l>ctwccn  IL 
(»rgan  and  simple  enlargement.     If  dislocatiMl,  the  organ  is  to  he  rc»ti)n 
pressure  with  the  hand  and  retained  in  its  normal  situation  by  an  appropd 
mechanical  supporter. 
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Affections  of  the  Pancreas. 

Owing  to  their  infrequency  and  to  their  obscurity  as  regards  diagnosis,  affec- 
tions of  the  pancreas  require  in  this  work  but  a  brief  notice.  This  gland 
may  be  the  seat  of  inflammation,  acute  or  chronic.  Of  all  the  glandular 
organs — liver,  ovaries,  testes,  kidneys,  etc. — the  pancreas  is  perhaps  the  least 
liable  to  become  inflamed.  Acute  pnncread'tu  has  been  found,  on  examina- 
Uon  after  death,  to  occur  in  cases  of  continued  fever,  of  puerperal  fever,  of 
py»mia,  and  apparently  as  a  result  of  the  employment  of  mercury.  The 
morbid  appearances  denoting  acute  inflammation  are  hyperacmia,  softening, 
enlargement,  and  suppuration.  Gangrene  has  been  observed,  and  even  the 
dkharpe  of  necrosed  portions  of  the  pancreas  by  the  rectum.  The  symp- 
toma  which  have  been  observed  are,  pain  referable  to  the  epigastrium,  vom- 
iting, diarrhoea,  chills,  and  more  or  less  febrile  movement.  The  data  for 
detennining  the  clinical  history  of  the  affection  are  insufiicient.  A  discharge, 
by  vomiting  and  stool,  of  a  liquid  resembling  saliva,  supposed  to  be  the  pan- 
creatic secretion,  has  been  thought  to  be  a  diagnostic  symptom,  but  there  is 
DO  reliable  evidence  of  the  correctness  of  this  opinion.  The  presence  of  fat 
io  tbe  stools  has  been  supposed  to  be  a  diagnostic  symptom.  The  diagnosis, 
with  our  present  knowledge,  is  impracticable.  An  abscess  of  the  pancreas 
his  been  known  to  open  into  the  stomach.  Chronic  pancreatitis  is,  if  pos- 
sible, even  more  obscure,  as  regards  diagnostic  symptoms,  than  the  acute 
fonn  of  the  disease.  In  a  case  observed  by  Wilks  death  followed  extreme 
emaciation  without  any  symptoms  pointing  to  the  seat  of  the  disease.*  From 
what  has  been  stated  with  regard  to  the  diagnosis,  it  follows  that  it  is  impos- 
sible to  form  an  opinion  as  to  the  proportion  of  cases  in  which  either  acute 
or  chronic  pancreatitis  ends  in  recovery. 

The  pancreas  may  be  the  seat  of  either  primary  or  secondary  cancer,*  Pri- 
mary  cancer  most  frequently  begins  at  the  head  of  the  pancreas.  It  is 
usually  of  the  scirrhous  variety.  Medullary  cancer,  colloid  cancer,  and  cylin- 
drical-celled epithelioma  also  occur  in  this  situation.  Enlargement  of  the 
head  of  the  pancreas  from  chronic  inflammation,  cancerous  disease,  or  the 
formation  of  cysts  may  constitute  a  tumor  discoverable  by  manual  explora- 
tion. The  diagnosis  involves  its  discrimination  from  other  tumors  in  the 
same  situation.  It  is  most  likely  to  be  confounded  with  aneurism  of  the 
lorta  and  cancer  of  the  pylorus.  \  pulsation  may  be  communicated  to  the 
tamor  from  the  aorta,  and  this  is  suggestive  of  aneurism.  The  diagnostic 
symptoms  and  signs  of  aneurism  of  the  abdominal  aorta  are  to  be  sought  for, 
sad  this  affection  may  be  excluded  by  their  absence.  A  positive  discriraina- 
tioD  between  cancer  of  the  pancreas  and  cancer  of  the  pylorus  can  scarcely  be 
■ade.  The  main  points  which  weigh  in  favor  of  cancer  of  the  pancreas  are,  le.ss 
prominence  of  gastric  symptoms  than  in  cancer  of  the  stomach  (vide  p.  361), 
the  presence  of  jaundice,  fatty  stools,  and  sugar  in  the  urine.  The  connection 
between  structural  disease  of  the  pancreas  and  fatty  diarrhoea  has  been  con- 
sdered  in  treating  of  the  latter.  (Vide  p.  446.)  The  presence  of  free  fat  in 
the  alvine  dejections,  taken  in  connection  with  a  tumor  supposed  to  be  an 
enlarged  pancreas,  is  undoubtedly  a  point  of  much  weight  in  the  diagnosis. 
The  absence  of  fatty  dejections,  under  these  circumstances,  is  not  proof  against, 
hat  their  existence  is  strong  evidence  for,  the  supposition  that  the  tumor  is 
pancreatic.  Glycosuria  has  been  observed  in  several  cases  of  cancer  of  the 
pinereas. 
Eobirgement  of  the  head  of  the  pancreas  may  give  rise  to  serious  results 

'  BnAcHogical  Anatomy. 

'  For  an  aoalvsis  of  37  cases  by  DaCosta,  vide  Proceedims  of  the  Pathologiedl  Sodeiy 

imMphia^im. 
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from  prcsisurc  upon  adjacent  jmrts.     The  duct  lending  from  the  piuienmt  in 
gomctimcs  compres^sed,  and  dilatatioti  of  its  bniiiehej*  within  the  org^nns  cij;«.u««.  [ 
Pressure  upon  the  ductus  communis  choledocJnis,  involving  ob^tnic(iontoifa«| 
flow  of  bile,  IK  followed  by  the  retention  of  this  secretion,  causing  peniftciit  i 
jaundice,  dilatation  of  the  bile-duets,  and  ttt  length  disor<?ant£jitiori  of  th# 
liver       An    enbirged   piincreas    may    cuu»e    obstruction    »>f  the    pylorus  (>r 
duodenum,  and  this  renders  it  difficult  to  differentiate  the  affection  froni  n 
of  the  pylorus.     Pressure  upon  the  portal  vein  may  eitist  to  such  an  citi  .: 
to  give  rise  to  hydro-peritoneum. 

Disease  of  the  pancreas,  particularly  atrophy,  has  been  found  aMomt*! 
with  glycosuria  sufficiently  often  to  render  not  improbable  a  pathological  <n7^ 
flection  with  the  latter  disease  in  some  although  not  in  all  caaeA. 

An  abnormal  deposit  of  fat  occurs  in  the  pancreas  in  two  forms:  fim. m 
/(itft/  degeneration  of  the  glandular  cells  of  the  pancreas;    and  'iiMttinl  ..» 
h'jttnn<i(o$i^,  or  development  of  adipose  tissue  between  the  acini,  wh 
thereby  obliterated.     We  know  no  symptoms  referable  to  lipomaK* 
pancreas. 

Zenker*  and  Klebs  have  described  cases  of  sudden  death  in  wliich  tleWji 
important  legion  found  was  heniorrhage  within  and  around  the  pancreas, »w«l 
bined  with  fatty  degeneration.  Sirnilar  cases  have  been  reported  nndcr  tUi 
name  of  acute  hemorrhagic  pancreatitis,  in  wliich  the  interstitial  tissue  iiftbtj 
gland  was  infiltrated  with  lymphoid  cells.  Necrosis  of  adipose  tissue  in  and] 
abtuit  the  pancreas  has  also  been  observed  in  several  eases.  Sudden  death  liiij 
also  been  known  to  attend  earcinonja  of  the  pancreas.'  The  symptnuw  inj 
some  of  these  cases  have  been  severe  epigastric  or  abdominal  pain,  sonictimdl 
icterus,  vomiting,  subnormal  temperuture,  and  collapse.  The  ex|tliinaliuii.l 
offered  by  Zenker  for  the  sudden  death  is  the  occurrence  of  a  reflex  paralvsif  i 
of  the  heart  from  a  coincident  affection,  by  pressure  or  otherwiB^^  of  the  ocuW 
plexus  and  semilunar  ganglion. 

Finally^  arlaifi  sometimes  form  within  the  pancreatic  ducU,  varying  in  si* 
from  that  of  a  pea  to  an  almond.     These  have  been  found  in  considersbk 
number.     In  their  journey  along  the  excretory  passage  to  the  duodenum  thif 
may  occasion  severe  pain  resembling  that  caused  by  biliary  calculi.     Varf*! 
ysms  of  pain  due  to  the  passage  of  pancreatic  calculi  or  attacks  of  pauerestii 
colic  are  doubtless  sometimes  attributed  t<i  galbstones,  and  it  is  not  pmriit'! 
ble,  with  our  present  knowledge^  to  make  the  differential  diagnosis.     The  ^H 
ferenlial  diagnosis  is  not,  practically,  very  important,  since  tlie  indicaiiorii!  fd 
treatment  are  the  same  in  either  ease.     Clitiical   obitervaiion  with  refcrcal 
to  the  presence  of  free  fat  in  the  dejections  may  show  this  syniptora  to 
present  in  cases  in  which^  without  special  attention,  it  is  overbmkrd ;  and  I 
may  be  found  that  this  symptom  is  of  much  value  iti  the  diagnods  • 
tions  of  the  pancreas.* 

A  cystic  tumor  of  the  pancreas  may  attain  to  a  large  sixe.     Dr.  N.  Scnnl 
reported  a  case  in  which   occlusion  of  the  common  duct  led  to  the  fomiatw 
nf  a  tumor  containing  three  quarts  of  liquid.    Laparotomy  and  the  remorill 
the  contents  of  the  cyst  were  followed  by  complete  recovery,* 

'  TfiffrNftU  *L  4'^ten  V€rmfnvitung  Dmtscher  Xaturffinffker, 
»  Haber,  /Vw/j^Ar^  Arehivf.  klin.  MtAL,  M.  lo,  y.  45.'j, 

*  For  a  full  cr«nsi<lerjitiou  of  aflTetninns  of  the  pnn«Tc»8»  the  arttrle  by  Friedreich 
ZicniHna\^»  (\/riufHntw,  .Am.r  .^1     vo|.  iii^^  u„t]  l[^^,  nrtirte  hy  Hitndiert  Moli^nv  in  I 
Nom^euH    Diftmututiir   .  tt  rlf  Cfulntr/ftr   i\H7'A,   irmy    l»f    p^*fcrwd   lo;  nlf 
ChvtHtek,  "  Klioiwhe  li                  j  tlen  Kntnkheiten  des  Piinercas,**  Wtrnrr  i 
1870,  No.  33  ct  3tf(j,     Vide,  iils*>.  an  ehilKjrMle  nrtiole  on  **{'aUuhift  and  Other  , 
of  the  ranercatie  Ducts/'  by  Gc*orge  WtxMiruff  Johnatm,  M.  D.,  in  tJie  -!»«,  J*r 

•  Vide  article  in  llic  Jmirwd  of  ikf  Am.  Med,  AmociaHofi,  Oct,  3,  1885.   Six  additi 
tases,  being  all  to  be  found  in  medicai  literature,  are  lepurted  in  thia  nitkle. 
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CHAPTER    I. 

MSEASES  RELATING  TO  THE   CEREBRAL  AND  THE  SPINAL 

CIRCULATION. 

Qenbnl  Hyperemia. — Cerebral  Ansemia.  —  Cerebral  Embolism  and  Thrombosis.— 
Thrombosis  of  the  Cerebral  Sinuses. — ^Capillary  Embolism  and  Thrombosis  of  the 
Bnin.— Oerebral  Hemorrhage.— Topical  Diagnosis  of  Cerebral  Diseases.— Meningeal 
Hemorrhage. — Insolation,  or  Sunstroke. — HyjiersBmia  and  Aniemia  of  the  Spinal 
Ond  and  its  Meninges. — Spinal  Hemorrhage. 

OF  the  diseases  affecting  the  nervous  system,  the  greater  number  relate  to 
the  nervous  centres — the  brain  and  spinal  cord.  Important  affections, 
boweTer,  are  seated  in  the  nervous  trunks  or  their  branches ;  that  is,  in  the 
peripheral  portion  of  the  cerebro-spinal  system.  I  shall  consider  first  those 
duetses  of  the  brain  and  the  spinal  cord,  together  with  their  meninges,  which, 
as  regards  pathological  character,  are  common  to  all  the  anatomical  systems — 
nifflelj,  hyperasmia,  hemorrhage,  embolism  and  thrombosis,  inflammation,  and 
Ttiioos  structural  lesions — taking  up  afterward  the  diseases  peculiar  to  the 
nervous  system,  or  the  neuroses.  This  chapter  will  embrace  hypersemia, 
uuemia,  embolism  and  thrombosis,  hemorrhage,  and  insolation,  or  sunstroke, 
tfcwe  diseases  forming  a  group  in  which  are  involved  morbid  conditions  per- 
tainihg  especially  to  the  circulation  within  the  skull  and  the  spinal  canaL 

Cerebral  Hyperaemia. 

From  the  assumption  that  the  contents  of  the  cranium  are  incompressible 
y  any  amount  of  force  which  the  heart  can  exert  through  the  arteries,  and 
i»n  the  fact  that  they  are  enclosed  in  an  air-tight  case,  Monroe,  in  the  last 
SQtiiry,  drew  the  conclusion  that  the  quantity  of  blood  within  the  skull  can 
ever  vary.  The  incorrectness  of  this  conclusion,  however,  has  been  abun- 
Mitly  established,  particularly  by  Magendie  on  rational  grounds,  and  by  the 
irect  observations  of  Donders.  Magendie  demonstrated  that  the  cerebro- 
pinai  fluid  is  an  important  regulator  of  the  cerebral  circulation,  inasmuch  as 
i  recedes  from  the  cranial  cavity  when  the  blood-vessels  become  distended, 
ad  is  increased  when  the  quantity  of  blood  in  the  intracranial  vessels  is 
Unished.  It  has  since  been  shown  that  a  similar  and  an  equally  important 
lole  w  played  by  the  lymph  in  the  perivascular  lymph-spaces.  Donders 
idopted  the  ingenious  device  of  observing  in  animals  the  degree  of  fulness  of 
iitr*cnuiial  vessels  through  a  glass  plate  accurately  adjusted  and  hermetically 
Kt/ed,  in  an  opening  made  through  the  skull  by  trephining.  He  and  aftcr- 
fgitl  other  observers  were  able  to  prove  conclusively  by  this  method  that  the 
piftwt  of  blood  in  the  intracranial  vessels  under  various  influences  increases 
J   (fiminishes.     While  the  possibility  of  cerebral  hyperasmia  is  now  uui- 
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versally  admitted,  there  is  not  the  same  unanimity  as  to  its  frequency,  imj 
ance,  and  etiology.  Within  the  last  few  years  there  has  been  a  decided  V 
ency,  especially  among  neurologists,  to  deny  the  clinical  importance  of 
affection  ;  but  while  it  is  to  be  admitted  that  in  fonner  times  the  diagn 
of  cerebral  congestion  was  made  too  frequently  and  upon  insufBcient 
dence,  and  while  our  knowledge  of  its  pathogeny  and  symptomatology  is  i 
imperfect,  there  remains  sufficient  evidence  of  its  occurrence  and  importa 
to  justify  its  careful  consideration. 

The  morbid  appearances  of  congestion  of  the  brain  are  to  be  sought  chi 
in  the  brain-substance,  and  not  in  the  meninges.  The  mistake  is  too  oi 
made  of  deciding  upon  the  existence  of  cerebral  congestion  merely  from 
ness  of  the  meningeal  veins.  Distension  of  these  vessels  with  blood  ii« 
index  of  cerebral  hypersemia  during  life,  being  dependent  upon  the  positi 
of  the  body  after  death,  the  length  of  time  during  which  the  blood  remaj 
fluid,  the  manner  of  dying,  and  whether  the  head  or  the  trunk  be  opened  fii 
at  the  post-mortem  examination.  It  is  probable  that  transient  hypertemlK 
the  brain,  as  of  other  organs,  may  leave  no  trace  of  its  existxjnce  after  deit 
When,  however,  the  congestion  is  intense  and  has  lasted  some  time,  the 
are  found  flattening  of  the  convolutions  from  turgescence  of  the  brain,  a  roj 
color  mixed  with  the  gray  of  the  cortical  substance,  and  red  points  (punr 
vasculosd)  disseminated  over  the  cut  surface  of  the  white  matter.  The  t€ 
sels  of  the  meninges,  especially  the  smaller  vessels,  are  also  injected.  Tl 
perivascular  spaces  are  diminished  in  size  or  they  disappear.  Cerebral  hype 
H>nna,  especially  of  the  passive  or  venous  variety,  may  be  followed  by  inm\ 
dation  of  serum  into  the  meshes  of  the  pia  mater,  the  choroid  plexuses,  at 
the  ventricles.  The  presence  of  a  large  amount  of  reddish-brown  amorphoi 
pigment  in  the  walls  of  the  vessels  and  in  the  perivascular  spaces  has  be< 
held  as  an  evidence  of  long-standing  congestion.  The  presence  of  a  oertai 
amount  of  this  pigment  is  physiological  rather  than  pathological. 

Congestion  of  the  brain,  as  of  other  parts,  may  be  active  or  passive.  1 
active  congestion  an  increased  amount  of  blood  is  brought  to  the  cerebral 
by  the  arteries ;  in  passive  congestion  the  blood  accumulates  in  the  braio  i 
consequence  of  some  obstacle  to  its  return  by  the  veins. 

It  is  thought  that  a  full  or  plethoric  habit  predisposes  to  active  deteitUBi 
tion  of  blood  to  the  brain.  Increased  force  of  the  heart's  action,  espedall 
when  resulting  from  simple  hypertrophy  of  the  left  ventricle,  maj  caw 
active  cerebral  congestion.  Hypertrophy  of  the  left  ventricle  is,  in  the  gr« 
majority  of  cases,  developed  in  compensation  of  some  obstruction  to  the  ci 
culation,  and  has  no  tendency  to  produce  cerebral  congestion ;  but  in  tl 
hypertrophy  accompanying  certain  forms  of  chronic  Bright's  disease,  and  i 
the  rare  cases  of  so-called  idiopathic  cardiac  hypertrophy,  active  cerebr 
congestion  is  sometimes  developed. 

Paralysis  of  the  vaso-motor  nerves  supplying  the  cerebral  arteries  and  in 
tation  of  vaso-dilator  nerves  are  to  be  reckoned  among  the  causes  of  acCii 
cerebral  hypersemia.  It  has  been  experimentally  demonstrated  that  diviiic 
of  the  sympathetic  in  the  neck  causes  hyperaemia  of  the  intracranial  ve«eh 
It  may  be  suspected  that  strong  mental  emotion  may  cause  hyperannial 
an  affection  of  the  vaso-motor  nerves.  Nitrite  of  amyl  produces  cetebi 
congestion  in  this  way.  There  are  reasons  for  believing  that  one  form  < 
migraine  or  hemicrania  is  the  result  of  unilateral  vaso-motor  paralysis  eti 
ing  cerebral  congestion.' 

Collateral  fluxion  of  the  cerebral  vessels,  resulting  from  some  obetmct 
to  the  flow  of  blood  from  the  aorta  into  other  branches,  has  been  considc 

»  Ackermann,  Virch.  Arch.,  1858,  Bd.  16,  p.  431. 
«  Mollendorff,  ibid,,  Bd.  41 ;  Bei^^er,  t^  Bd.  59. 
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ng  rise  to  cerebral  hyperaemia.  As  causes  of  this  collateral  fluxion, 
)een  regarded  stenosis  of  the  aorta  at  the  point  of  entrance  of  the 
Botalli,  compression  of  the  abdominal  aorta  and  its  branches  by  dis- 
intestine,  tumors  and  exudations,  and  obstruction  to  the  cutaneous 
lion  by  the  action  of  cold.  The  adequateness  of  these  causes,  how- 
3  doubtful.  Excessive  mental  or  emotional  activity  and  alcoholic  stim- 
I  are  efficient  causes.  Cerebral  hyperaemia  is  an  element,  but  probably 
i  most  important  one,  in  insolation. 

idly-induced  active  congestion  of  great  intensity  may  produce  sudden 
«rhich  may  disappear  after  a  few  hours  or  may  prove  speedily  fatal. 

the  pathological  explanation  of  apoplectic  attacks  in  the  cases  which 
>een  distinguished  as  cases  of  cx/n<jestive  apophay.  An  instance  of 
1  death  from  active  congestion  incident  to  simple  hypertrophy  of  the 
has  fallen  under  my  observation.  When  the  encephalic  functions 
us  suspended,  this  effect  is  attributable  to  intracranial  pressure.  The 
8  produced  by  the  pressure  of  the  blood  within  the  vessels,  as  it  is  by 
tra-vascular  pressure  in  cases  of  meningeal  hemorrhage.  The  pressure 
blood  in  the  large  vessels  interrupts  the  circulation  in  the  brain-sub- 
;  and  hence  the  suspension  of  the  cerebral  functions.  It  is  apparently 
iox  that  an  over-accumulation  of  blood  within  the  skull  should  cause 
and  perhaps  destroy  life  by  depriving  the  mass  of  the  brain  of  a  due 

of  arterial  blood,  yet  the  fact  is  sufficiently  intelligible.  Apoplexy 
table  to  active  hypememia  is  a  rare  event,  but  of  its  occurrence  there 

no  doubt. 

SVMPTOMS  of  active  hyperaemia  of  more  or  less  intensity,  but  falling 
if  a  degree  sufficient  to  produce  coma,  arc  as  follows :  Pain  in  the  head 
?  in  degree,  sometimes  intense,  with  a  sense  of  heat,  fulness,  bursting, 
rht.  The  pain  is  not  limited  to  one  side  or  to  any  particular  part  of  the 
There  is  inability  to  sleep,  or  if  sleep  be  obtained  it  is  incomplete  and 
ishing.  Delirium  sometimes  occurs,  and  if  present  it  is  active.  This 
\m  occurs  especially  when  the  congestion  is  due  to  excessive  alcoholic 
ition.  Convulsions  occasionally  occur  in  the  adult.  They  are  less  infre- 
m  infancy,  but  active  congestion  as  a  primary  affection  is  not  frequent 
tttile  life.  The  countenance  is  usually  but  not  invariably  flushed,  the 
•e  suffused  or  injected,  with  intolerance  of  light  and  sometimes  scintil- 
The  head  is  hot;  the  carotids  and  the  temporal  arteries  pulsate 
y ;  and  the  patient  is  conscious  of  a  throbbing  sensation  in  the  head. 
ty  to  control  mental  operations,  mental  confusion,  and  momentary  loss 
sciousness  are  occasional  symptoms,  and  also  vertigo,  tinnitus  aurium, 
me  embarrassment  in  speech.  The  symptoms  are  more  or  less  marked 
tortion  as  the  hyperajmia  is  greater  or  less  in  degree. 
)le  hyperaemia  is  merely  a  functional  affection.  It  involves  no  lesion  ; 
the  congestion  be  removed  without  much  delay  the  structures  are  left 
In  a  slight  or  moderate  degree  it  involves  no  immediate  danger.  As 
'  stated,  however,  it  may  be  developed  rapidly  in  a  sufficient  degree  to 
e  apoplectic  coma,  which  sometimes  proves  speedily  fatal.  Congestion 
'ove  an  exciting  cau.se  of  cerebral  hemorrhage  if  the  minute  arteries 

brain  be  the  seat  of  miliary  aneurisms  or  other  lesions.     Without 

changes  in  the  coats  of  the  vessels  cerebral  hypersemia,  however 
t,  is  very  rarely  causative  of  hemorrhage. 

DIAQNOSIS  of  congestive  apoplexy  involves  the  discrimination  from 
\  coma  caused  by  cerebral  or  meningeal  hemorrhage,  cerebral  embolism, 
lie  intoxication,  and  uraemia.  The  differential  points  cannot  be  stated 
It  anticipating  the  clinical  histories  of  these  affections.     Suffice  it  to 


588     DISEASES  OF  THE  CEREBRAL  AND  SPIXAL  CIECVLATIQIL  \ 

my  here  that  af>o]>lexy  tVoin  cerebral   lieiiicirrhage  and  eiu holism  i- 
hy  the  absence  of  iRMuipli^gie  paralyisis^  and  that  the  symptoms*  j 
eungestive  apoplexy  arc  those  whieh  denote  a  det^i?^I^nation  of  bloi^j 
head^  such  as  a  flushed  ctmntenaiiee,  strong  pnbatiou  |jf  the  carotid 
Circamstanccj*  causative  <d*  active  hypeneuiia  are  also  to  be  consider 
aft  simple  hypertrophy  of  the  left  ventricle,  alcoholic  exces^i,  mental 
ment,  etc. 

Intense  active  hypera'.mia  call*  for  bloodletting.     Relief  is  oht^iined 
prompily  by  thi^  iiieasure.     If  the  symptoms  do  not  denote  a  degrve  rif  <vi 
geiition  sufficient  to  call  for  bloodletting,  relief  may  be  obtained  by  ib<  fiJi' 
douche,  ice  to  the  head^  stimulating  hot  pediluvia^  dry  cupst  applied  lo  tli 
neck,  and  an  active  purgative.     The  hromide  of  potassium  and  the  mh 
brumides  are  potential  remedies,  the  rationale  of  their  o[ieratiou  beia^  tbi^ 
they  diminish   the   amount  of   blood   within   the   cranium*      Thev   dwv  \ 
employed   when    the   de^iTce  of  congestion   does  not   indicate   eitlier  bluw 
letting  or  active  purgation.      Faradization  of  the  cervical  sympatheitCJ 
and  ergot  relieve  active  congestion  by  inducing  contraction  of  the  intr 
arteries.     Antimony   relieves  by   its  sedative  effect  upon   the  heart,  Wl 
should  not  be  given  in  doses  which  produce  vomiting.     Sinapisui^  tnd  oiht 
excitants  (»f  the  skin  relieve  by  rcvnlsion. 

These  measures  are  for  the  removal  i»r  dbuinution  of  existing  ecmgejuoflij 
The  treatment,  in   addition,  should   embrace,  if  possible,  the  removal  <tf  ill* 
causes,  and  if  t!ie  patient  be  of  a  full  habit,  regulation  of  diet  an<l  *'■'  -*tii»J^ 
saline  laxatives  are  advisable. 

PttMiw  eojt^tntton  differs  from  the  form  just  considered.     lotracranii]  | 
sure  from  over-distended  vessels  exists  alike  in  both,  but  in 
tiou  there  is  an  overplus  of  arterial  blood,  and  in  passive  *■ 
is  an  excess  of  venous  blood.     This  difference  account*  for  dii»puiit}  m  ^M 
symptoms. 

In  a  degree  tu  constitute  a  morbid  condition  passive  congedtiaii  mty  1 
produced  by  any  mechanical  impediment  to  the  return  of  bluod  from  > 
head.     This  may  be  due  to  }>ri'ssure  un   the  jugular  veins  in  eases  of  j^ 

or  of  enlargement  of  the  lymphatic  glands  of  the  ni-^ck^  and  by  the  Dl 

of  iin  aortic  aneurism  or  other  tumors  on  the  vena  cava,  Prx»lougi?«l  effort 
of  expiration,  as  in  some  forms  of  spasmodic  cough  and  in  playroi' 
instruments,  have  this  effect.  Diseases  of  the  lungs  uceasioning  i 
witlj  the  pulmonary  cireulatinn,  such  as  pleuritis  with  larg*  liiu^i^jir 
emphysema,  give  rise  to  passive  congestion  by  leading  to  an  overlfn 
the  right  cavities  of  the  heart.  It  is  incident  to  certaiji  diseases  of  the! 
especially  to  obstruction  ui  the  right  side  of  the  heart  from  valvular  lesi** 
on  that  side,  but  more  frequently  from  dilatation  of  the  right  ventrii^U'  »l( 
auricle,  together  with  tricuspid  insufficiency  as  a  result  nf  mitral  leaiulj 
Obstruction  or  obliteration  of  the  cerebral  sinuses  by  cctagula  indue 
ive  congestion  in  the  c*numunicating  veins.  Diminished  force  of  the  i 
circuhvtion— that  is,  weakness  of  the  vis  a  t&r^o — is  also  a  caujve. 

The   s\'Ml*T(»MS   denoting  passive  congestion  are  somnolency,  dulc 
mind,  blunted  perceptions,  and  sometimes  in  children  convulsions.    Throhbil 
i>f  the  carotids  and  temporal  arteries,  active  delirium,  increased  heat, 
other  symptoms  denoting  active  congestion  are  wanting.     The  Vi^ins  fif 
head  are  turgid,  and  the  face  not  infreijuently  is  cyanosod.     The  MlUpti 
are  due  in  part  to  intracranial  pressure,  and  in  part  to  the  cxeefts  of 
or  the  deficiency  of  arterial  blood. 

Passive  congestion  of  the  brain  is  to  be  considered  afl  not  an  Indiriil^ 
affection,   but   a  morbid    element   entering   into   various   &fieeti(»iia«     Wk 
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jgpendent  on  a  mechanical  impediment  to  the  return  of  blood  from  the  head, 
^ttsed  by  cardiac  lesions,  tumor  of  the  neck,  etc.,  the  object  of  treatment  is, 
If  possible,  to  diminish  the  obstruction.     It  can  do  no  good  to  diminish  the 
mass  of  blood  by  bloodletting.     It  is  doubtful  if  aught  is  to  be  effected  by 
f^vulsive  measures.     Anything  which  weakens  the  force  of  the  circulation 
^nds  to  increase  the  congestion.     If  dependent  on  feebleness  of  the  circula- 
tion, the  therapeutical  indications  are  to  remove,  if  possible,  the  causes  of 
exhaustion,  and  to  increase  the  force  of  the  cirqulatioii  by  digitalis  and  other 
^rdiac  tonics,  stimulants,  and  nutritious  diet.     The  degree  of  toleration  of 
great  venous  congestion  in  some  instances — for  example,  in  dilatation  of  the 
Tight  side  of  the  heart  or  when  an  aneurismal  tumor  presses  on  the  descend- 
ing vena  cava — is  worthy  of  note,  as  showing  that  symptoms  are  probably 
often  incorrectly  attributed  to  this  cerebral  condition. 

In  the  foregoing  account  of  cerebral  hyperaemia  reference  has  been  had  to 
this  condition  as  general;  that  is,  affecting  the  entire  encephalon,  and  not  lim- 
ited to  certain  portions  of  the  brain.  Hyperaemia  more  or  less  circumscribed 
occurs  in  connection  with  tumors  which  may  produce  obstruction  of  vessels 
or  cause  a  determination  of  blood  within  a  limited  area.  Of  these  two  modes, 
tk  former  gives  rise  to  passive,  the  latter  to  active  congestion.  Passive  con- 
gestion, limited  more  or  less  in  extent,  is  a  result  of  thrombosis  of  veins  and 
also  of  both  thrombosis  and  embolism  of  art<iries. 

Cerebral  AnaBmia. 

Id  cerebral  ansemia  the  brain  is  pale.  The  puncta  vasculosa  in  the  white 
substance  are  few  or  absent.  The  contrast  in  color  between  the  gray  and  white 
substance  is  less  marked  than  normal  The  perivascular  spaces  are  dilated. 
Cerebral  anaemia  is  oft«n  accompanied  by  increase  in  the  amount  of  cerebro- 
spinal fluid  in  the  subarachnoid  space  and  by  serous  transudation  into  the 
Tentriclcs.  This  oodematous  condition  of  the  brain  is  often  found  in  persons 
who  have  died  of  wasting  diseases  and  who  may  not  have  presented  any  cere- 
bral symptoms  during  life.  A  wet  brain,  as  it  is  called,  is  often  found  as  the 
chief  pathological  lesion  in  individuals  who  have  died  of  acute  or  chronic 
alcoholism,  and  who  may  have  been  comatose  during  the  last  hours  of  life. 

The  quantity  of  blood  sent  to  the  brain  is  diminished  whenever  the  mass 
of  blood  in  the  body  undergoes  diminution,  as  after  hemorrhages,  and  in  all 
diseases  in  which  the  constituents  of  the  blood  are  expended  without  a  pro- 

Eionate  renewal  by  means  of  alimentation.  An  over-accumulation  of 
din  other  organs  than  the  brain  has  the  same  effect.  Mitral  obstruction 
or  regurgitation  also  occasions  a  defective  supply  of  blood  to  the  brain.  An 
increase  of  the  subarachnoidian  liquid  and  oedema  of  the  brain,  which  may 
be  effects  of  venous  congestion,  must  diminish  the  amount  of  arterial  blood 
bj  pressure  on  the  cerebral  arteries.  An  obstacle  to  the  passage  of  blood  in 
the  distributing  arteries  may  arise  from  their  spasmodic  contraction  excited 
by  influences  exerted  through  the  vaso-motor  nerves ;  and  certain  mental 
emotions  which  are  accompanied  by  notable  pallor  of  the  face  and  a  tendency 
tfl'gpcope  produce  this  effect.  Anaemia  from  vaso-motor  spasm  exists  in  the 
first  stage  of  an  epileptic  paroxysm. 

A  deficiency  of  arterial  blood  in  either  the  whole  or  a  part  of  the  brain  is 
in  important  pathological  element  in  certain  affections  of  the  nervous  system 
which  are  to  be  presently  considered,  the  deficiency  arising  from  plugging  of 
t  cerebral  artery  (embolism  and  thrombosis),  the  pressure  «)f  a  clot,  of  the 
products  of  inflammation  (fibrin,  serum,  and  pus),  and  of  tumors  of  dif- 
ferent kinds.     Inasmuch  as  the  red  globules  are  the  chief  constituents  of 
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the  i>lood  on  which  Jeptinds  tJie  normal  eutiililiun  of  tht?  fiei  vuu 
paucity  of  these  as  regards?  niorbiJ  eflTiicts  is  et|uivalent  to  a  dimiriiH 
ply  of  arterial  I  Jut  id  u^  the  brain.  Cerebral  ana^miaj  thf.rt'for**,  is  m 
to  iiupoveribhnieu!  ii\^  the  blood.  Thus  produced,  it  vt^  an  tmpurtAtit  di'iui 
in  mnny  affection*.  Ceplialalgia,  mental  deprej*siim,  hyt*teriji,  and  tbp  pi 
nomenu  referable  to  nervouj^  asthenia  are  often  attributable  to  a  dffidi 
supply  of  fully  oxygenated  blood  to  the  brain  in  con^sequenee  of  itg  \m^)y\ 
ifihtneiit^  or,  in  other  wt^rds,  a  morbid  deficiency  of  the  carriers  of  oijpjn 
namely,  the  red  globules.  Inipoverirfhrnent  of  the  blood,  together  with  fi 
blenesa  of  the  eiroulatioii,  rcHiulting  from  intestinal  traiii^udation.  ocraMOn* 
children  that  ctoidition  of  »emi-eoma  described  by  Mar.^hall  Hall  Tuidrr  tl 
name  *'  hydreneephaloid  affectioji  " — a  condition  iiivolTing,  with  d^fici^DCj 
arterial  blood  or  of  red  globules^  venous  congestion. 

The  immediate  effect  of  a  sudden  and  cousiderable  ditoinulioti  of  iit^"] 
l)lood  in  the  brain  is  syncope.      CoDscionsnoto*  is  lost,  the  face  preftcm* 
death'like  pallor,  and  convulsion*  may  occur.     Syncope  oceiirg  in  f»*w 
abundant   hemorrhage   or   after  a   copious  i?  en  ejection,  and   it   mav  l»v 
dueed  by  feebleness  of  the  heart'**  action   without  any  lost^  of  blood, 
phenomena  of  syncope  are  due  to  a  certain  deficiency  uf  arterial  bluod  b 
brain.     It  i.s  e.^pecially  liable  to  occur  when  the  uia8&  of  blood  in  the  ImkIv 
deficient ;  and  impoverishment  of  the  blood  also  predihposoB  to  it. 
a?^  the  efficiency  of  blood  in  maintaining  the  functions  of  the  iit^rvo 
depends   chiefly  on  a  normal  tjuanttty  of   the   red   "Jtlobulej*.      Epil 
convulsions   were   produced  by  Kussmaul   and  Tenner  iJi  rabbilB  bv  tjii 
the  arteries  which  supply  the  brain.    Ct»nvulsiom*  are  not  infrcquentljfj 
touiatic  of  the  anasmia  induced  by  severe  postpartum  heinorrhngt** j 
and  paralysis  in  cases  of  cerebral  hemorrhage^  embolism,  etc.  are  all 
to  an  interruption  uf  the  free  circulation  cif  arterial  blood  in  the  snbstanrt 
the  brain.     Notable  diminution  c»f  the  arterial  blood  sent  to  the  bram 
tolerated  in  a  remarkable  degree.     This  fact  wns  exemf»lified  in  a  caj 
rjime  under  my  observation  in  which  were  absence  <tf  artt;rial  pub 
both  upper  extremities  and  an  extremely  feeble  pulsation  in  Inrth  tmivli 
the  autopsy  showing  com  pi  of  e  embolic  occlusion  of  the  innominate  irt 
with  complete   occlusion  of  the  left  suViclavian  artery,  and   the  left  rif^i 
artery  so  nearly  occluded  as  to  adroit  of  the  jiassage  only  of  a  fine  \)fo\ 
There  were  aortic  lesions  and  the  heart  was  found  enlarged.     The  ptticjj 
suffered  from   frequent  attack^n  of  vertigo  and  b1indneKi»,  and  was  inm^af 
of  taking  any  active  exercise.     Pressure  on  the  carotidj  produced  synw] 
Tliere  were  no  other  noteworthy  cerebral  gymptoma,  and  death  wa^  duft  I* 
attack  of  pneumonia. 

The  TREATMENT  of  syucopc  embnices  measoreM  t^  increase  the  qoin^ 
of  oxygenated  bbiod   sent  to  the  head.      Becumbency,   with  the  hca»l  I' 
to    secure   the    effect  of   gravitation,  is    important.      Internal    tttiuiuUut* 
increase  the  force  of  the  heart's  action  are  indicated.     Dashing  injld  wii 
upon  the  face  is  nn  efficient  measure  which  acts  by  cauHing  deep  inHliii 
efforts.      The  application  of  the  vapor  of  ammtuiia   to  the  noslrib  W  t 
game  effect.     These  measures  generally  are  promptly  succcssfaL  unW 
syncope   be   caused   by  an  excessive  hemorrhage  or  the  loss  of  hi 
tinue.      If  not   successful,  another  efficient  measure  consists  in  comi 
the  alHjominal  aorta  and  the  arteries  of  the  upper  limbs.     In  this  ir«y.» 
tage  is  taken  of  collateral  fluxion. 

Cerebral  anapniia,  as  incident  to  impriverishment  of  the  blood.  ' 
remedies   and   hygienic    measures  which  have    been   already   ^^^0,-1, 
Ifenting   of  anaemia   as   nne  of  the  diseases  of  the    hapmatopoietin 
(p.  294).     The  importance  of  rccogniising  this  condition,  with  refei 
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only  to  a  correct  interpret4ition  of  pathological  phenomena  pertaining  to  the 
liniD,  but  to  disorders  in  other  organs,  and  to  its  morbid  agency  when  it  is  an 
element  of  nervous  affections,  cannot  be  too  strongly  enjoined. 

It  is  to  be  noted  that  a  deficiency  of  arterial  or  oxygenated  blood  may 
eoexist  with  venous  congestion  within  the  skull.  The  former  may  lead  to 
the  latter  in  consequence  of  the  contents  of  the  skull  being  free  from  atmo- 
ipherical  pressure ;  and  on  the  other  hand  congestion  of  the  cerebral  veins 
due  to  some  impediment  to  the  return  of  blood  from  the  head  may  be  an 
inpediment  to  freedom  of  circulation  in  the  distributing  arteries,  and  thus 
oeeanoD  a  deficiency  of  arterial  blood. 

Cerebral  Embolism  and  Thrombosis. 

The  presence  of  an  embolus  or  a  thrombus  in  an  artery  the  branches  of 
which  freely  anastomose  with  each  other — as,  for  example,  in  an  artery  of  a 
voluntary  muscle — produces,  as  a  rule,  no  appreciable  disturbance  of  the  cir- 
eoUtioo;  while  the  occlusion  by  embolus  or  thrombus  of  an  artery  belonging 
to  the  terminal  arterial  syst«n» — that  is,  of  one  whose  branches  do  not  inoscu- 
late—is  followed  by  an  infarction,  either  hemorrhagic  or  simply  necrotic,  in 
tlw  district  supplied  by  the  occluded  vessel.  It  has  been  demonstrated  by 
Heahner  and  by  Durct  that  the  arteries  supplying  the  so-called  basal  district 
of  the  brain — ^that  is,  the  region  occupied  chiefly  by  the  nucleus  caudatus, 
ktemal  capsule,  nucleus  lenticularis,  optic  thalamus,  and  adjoining  cerebral 
substance — are  terminal  arteries,  and  that  those  supplying  the  cortex  cerebri 
freely  anastomose  with  each  other  in  the  pia  matter,  in  which  they  become 
■ueh  reduced  in  size  before  they  enter'the  gray  matter.  We  are  thus  able 
to  explain  why  an  embolus  lodging  in  one  of  the  cortical  arteries  in  the  pia 
■ater  (whither,  however,  it  rarely  finds  its  way)  produces,  as  a  rule,  little 
poD'aneat  disturbance,  while  an  embolus  or  thrombus  occluding  one  of  the 
nal  arteries  beyond  the  circle  of  AVillis  is  followed  by  destructive  changes 
in  the  region  from  which  the  blood-supply  has  been  cut  off. 

The  source  of  the  emboli  conveyed  into  the  cerebral  arteries  in  the  great 

■^ty  of  cases  is  the  left,  ventricle  of  the  heart.     They  consist  usually  of 

»  of  fibrin  which  have  been  deposited  on  the  aortic  or  mitral  valves  in 

quence  of  acute  or  chronic  endocarditis,  and  which  are  washed  away  by 

tfce  blood-current  into  the  circulation.     Thrombi  formed  in  the  heart  from 

■J  other  cause  may  also  give  origin  to  emboli.     Cerebral  emboli   may  also 

ikdenTed  from  the  pulmonary  veins,  the  first  part  of  the  aorta,  the  carotid 

1  the  vertebral  arteries.      Next  to  disease  of  the  left  ventricle,   aortic 

^iMvism  and  atheroma  of  the  aorta  form  the  most  frec^uent  source  of  emboli. 

I  Re  emboli  usually  consist  of  portions  of  a  thrombus,  but  they  may  be  cal- 

[tueotu  concretions,  fragments  of  connective  tissue,  bits  of  new  growth,  bac- 

I  itta,  other  vegetable  parasites,  fat,  etc. 

An  embolus  may  lodge  in  any  artery  of  the  brain,  but  in  the  majority  of 

liei  it  occludes  the  middle  cerebral  artery  not  far  from  its  origin.     Next  in 

l>iier  of  frequency  comes  embolism  of  the  internal  carotid,  and  then  embolism 

itf  the  basilar  artery.     The  statistics  compiled  by  Gelpke*  showed  that  out 

W  100  cerebral  emboli  more  than  90  affected  the  arteries  which  suj>[)ly  the 

Iknl  ganglia.     An  embolus  enters  the  left  middle  cerebral  artery  more  fre- 

Btly  than  the  right.    The  explanation  of  this  is  afforded  by  the  difference 

lADg^eat  which  the  left  common  carotid  and  the  innominate  come  off  from 

ilL;  aorta;  but  the  predominance  in  frequency  of  embolism  of  the  left  cere- 

il  arteries  over  that  of  the  right  has  been   exaggerated.     According  to 

»  Arch.  d.  Heilkunde,  1875,  p.  501. 
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Gelpke,  of  131  emboli  of  the  carotid  artery  or  of  its  branches,  the  lefi 
WH8  affected  G4  times,  the  right  side  54  times,  and  both  sides  13  tin 

An  embolus  usually  leads  to  the  formation  of  a  thrombus  about  it. 
cause  of  spontaneous  thrombosis  of  the  cerebral  arteries  is  to  be  soug 
some  change  in  the  walls  of  the  affected  vessels.  The  most  frequent  ch 
is  atheroma  of  the  arteries  of  the  brain,  but  other  forms  of  chronic  art€ 
especially  syphilitic  endarteritis,  may  also  occasion  thrombosis.  Other 
rarer  causes  are — simple  fatty  and  calcareous  degenerations  of  the  arte 
compression  of  the  arteries  as  by  a  tumor,  extension  of  a  thrombus  prim; 
formed  in  one  of  the  carotid  arteries,  and  possibly  mere  slowing  of  the  ci 
lation  from  weakened  heart's  action. 

Cerebral  thrombosis  occurs  chiefly  in  old  age,  because  the  arterial  chaj 
to  which  it  usually  owes  its  origin  are  most  frequent  at  this  period  of 
When  it  is  present  in  the  earlier  periods  of  life,  it  is  due  usually,  but 
necessarily,  to  chronic  alcoholism  or  to  syphilis.  Embolism,  on  the  ot 
hand,  may  occur  at  any  age. 

The  effect  of  the  occlusion  by  an  embolus  or  a  thrombus  of  an  artery  of 
brain  belonging  to  the  terminal  system  is  softening  of  the  portion  of  brain 
blood-supply  of  which  has  been  cut  off.  For  reasons  which  have  already  b 
given,  embolic  softening  in  the  vast  majority  of  cases  is  situated  in  the  caud 
nucleus,  the  internal  capsule,  the  lenticular  nucleus,  the  optic  thalamu.s,or 
island  of  Kcil.  According  to  the  size  of  the  artery  occluded,  a  greater  or  1 
portion  of  this  region  of  the  brain  will  be  affect<;d.  It  is  especially  to  in?oI 
ment  of  the  internal  capsule  in  the  softening  that  we  attrfbute  the  hcmipl^ 
which  attends  embolism  of  the  middle  cerebral  artery;  for  in  this  narrow  bi 
of  white  matter,  situated  between  the  lenticular  nucleus  externally  and  l 
caudate  nucleus  and  optic  thalamus  internally,  are  compacted  together  I 
motor-fibres  which  supply  the  opposite  half  of  the  body.  Kmboliffln  ol 
cortical  artery  of  the  brain  may  do  no  permanent  damage,  or  it  may  be  f 
lowed  by  softening  of  the  district  supplied  by  the  artery.  3Iany  of  t 
depressed,  soft  yellowish  patches  (^plaques  javries)  found  in  the  cerebral  c 
tex  are  of  embolic  or  of  thrombic  origin. 

The  first  effect  of  embolism  of  a  cerebral  artery  is  anaemia  of  the  dirtr 
supplied  by  that  vessel.  If  a  sufficient  collateral  circulation  be  e»tablirfn 
this  anaemia  passes  off  without  permanent  damage ;  but  if  the  branches 
the  artery  do  not  anastomose,  the  anaemia  is  followed  by  a  gradually  progre 
ive  necrobiosis  or  death  of  the  part,  which  may  or  may  not  be  accompani 
by  hemorrhage.  A  true  hemorrhagic  infarction,  like  that  which  foUowse 
holism  of  one  of  the  branches  of  the  pulmonary  artery  or  of  the  splenic  artei 
does  not  occur  in  the  brain,  but  a  certain  amount  of  extravasation  of  blood 
a  punctate  form  is  not  infrequently  present  in  the  anaemic  district.  Itisi 
quite  clear  why  in  some  cases  embolic  softening  is  accompanied  by  so  ns 
blood-extravasation  as  to  resemble  a  primary  cerebral  hemorrhage,  while 
other  cases  no  blood  is  extravasated.  It  is  probable  that  increase  of  pre« 
in  the  veins  coming  from  the  ana?mic  spot  favors  a  regurgitant  curreatw 
hemorrhagic  softening,  and  that  low  venous  pressure  opposes  it.  Whea 
spot  of  embolic  softening  is  st^iined  with  extravasated  blood,  the  procew 
called  red  softening  ;  if  there  be  simjily  anaemic  necrosis  without  hcmorrinj 
it  is  spoken  of  as  yellow  softening  by  some  and  white  softening  by  0*1 
writers.  It  may  be  mentioned  hero  that  the  term  cerebral  softening  1 
ceased  to  have  any  exact  significance  as  a  pathological  process,  and  that* 
of  the  varieties — red,  yellow,  and  white  softening — may  occur  from  Ttl 
causes  and  indicate  various  pathological  conditions. 

In  the  early  stages  of  embolic  softening  (and  what  is  said  in  this  oonii« 
of  embolic  applies  equally  to  thrombic  softening)  the  Tolamc  of  the  mM 
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portion  of  brain  is  somewhat  increased ;  its  consistence  is  diminished ;  its 
lK)andaries  are  not  distinctly  marked  off  from  the  surrounding  healthy  tissue ; 
lod  its  color  is  red  or  yellow  or  whitish-yellow.  At  a  later  period  the  soft- 
ened spot  is  diminished  in  volume  and  its  consistence  may  be  nearly  fluid. 
Xhe  final  stage  of  the  process  is  not  always  the  same.  Frequently  a  cyst 
with  fluid  contents  remains.  If  the  first  stage  have  been  red  softening,  the 
ej8t-wall  and  the  fluid  contents  are  stained  with  blood-pigment,  and  the  cyst 
eaoDot  be  distipguished  from  one  following  a  primary  cerebral  hemorrhage. 
If  hemorrhage  have  not  attended  the  process  of  softening,  the  oyst-wall  and 
Hfl  contents  are  unstained  and  the  embolic  origin  of  the  cyst  is  evident.  Some- 
times, instead  of  a  cyst  there  is  left  a  reticulum  of  connective-tissue  fibres 
ind  blood-vessels  enclosing  in  their  meshes  fluid  or  semifluid  contents,  fre- 
qoently  of  a  white  color.  This  is  called  the  cellular  infiltration  of  Durand- 
Fsrdel.  Other  terminations  are  in  a  cicatrix  and  in  a  dry  caseous  mass. 
Finally,  the  affected  tissue  may  remain  indefinitely  as  a  spot  of  yellow  or 
wbite  softening.  In  the  sequence  of  changes  a  spot  of  primary  red  softening 
becomes  one  of  yellow  softening  in  consequence  of  pigmentary  alterations  in 
tbe  extravasated  blood. 

The  microscopic  examination  reveals,  as  the  most  characteristic  element 
tboaghout  the  stages  of  softening,  the  so-called  granular  corpuscles,  formerly 
eilled  the  inflammatory  corpuscles  of  Gliige.  These  are  large,  usually  spher- 
ioJ  cells,  so  densely  filled  with  fat-globules  as  to  appear  dark  by  transmitted 
and  wbite  by  reflected  light.  They  are  usually  present  in  large  numbers. 
Thej  probably  have  different  origins.  They  consist  of  emigrant  white  blood- 
corpascles  which  have  taken  up  the  fatty  matter  resulting  from  the  disinte- 
gntion  of  nerve-elements,  or  they  may  represent  neuroglia-cells,  ganglion-cells, 
idrentitious  cells  of  the  blood-vessels,  or  endothelial  cells  distended  with  fatty 
globales.  Similar  granular  cells  are  found  in  pathological  processes  accom- 
yinied  with  fatty  degeneration  in  various  other  parts  of  the  body,  as  in  ova- 
mn  cysts,  pneumonia,  etc.  In  the  early  stages  the  disintegrated  nerve-ele- 
■ents  can  be  recognized  in  the  shape  of  broken  nerve-fibres,  drops  of  myelin, 
and  fatty  ganglion-cells.  These  gradually  disappear.  Corpora  amylacea  and 
led  blood-corpuscles,  and  later  amorphous  and  crystalline  hsematoidin  and 
oystals  of  the  fatty  acids,  may  be  detected. 

Certain  secondary  degenerations  in  the  spinal  cord  which  may  follow  soft- 
wing  of  the  internal  capsule  and  some  other  parts  will  be  noticed  under 
die  lead  of  Cerebral  Hemorrhage. 

The  preceding  description  of  the  anatomical  changes  resulting  from  cere- 
'  bnl  embolism  has  been  based  on  the  assumption  that  the  embolus  is  bland 
ia  its  nature,  which  is  usually  true.  If,  however,  the  embolus  be  infectious, 
it  leads  to  the  formation  of  an  abscess  here  as  in  other  situations ;  or  if  an 
Mbolos  come  from  a  gangrenous  focus,  such  as  may  be  present  in  the  lung, 
nogrene  of  the  affected  portion  of  the  brain  or  necrosis  accompanied  by 
weomposition  follows. 

Clinical  History. — Cerebral  embolism  is  one  of  the  several  pathological 

conditions  which  are  causative  of  sudden  coma  or  apoplexy.    This  effect  does 

lol  oecnr  as  a  rule,  but  it  is  not  infrequent.     The  apoplectic  attack  is  not 

.  (needed  by  premonitions.     If  antecedent  cerebral  symptoms  have  existed, 

Aey  bad  no  connection  with  the  occurrence  of  the  embolism,  the  latter 

.deluding  entirely  on  the  dislodgment  of  the  embolus  at  its  source,  and 

knng  wholly  independent  of  any  previous  affection  within  the  brain. 

Tbe  apoplectic  coma  may  be  complete  or  the  patient  may  be  aroused  to 

'  aomeiousness  by  more  or  less  effort.     There  may  be  stertor,  infrcquency  of 

the  pulse,  vomiting,  and  immobility  or  inequality  of  the  pupils ;  but  these 
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symptoms  are  rare  in  embolic  apoplexy  as  compared  with  apoplexy  from 
cerebral  hemorrhage.     Convulsive  movements  occasionally  occur. 

Uemiplegic  paralysis  almost  always  is  an  effect  of  embolism  of  the  middle 
cerebral  artery,  and  this  effect  is  coincident  with  the  apoplexy  if  the  latter 
occur. 

The  duration  of  the  coma  varies  between  a  few  momenta  and  many  hoon. 
A  fatal  termination,  the  coma  existing  until  death,  is  rare.  The  hemiplegii, 
with  few  exceptions,  persists  for  a  longer  or  shorter  period  after  the  conu 
has  disappeared.  It  may  be  permanent.  It  may  or  may  not  include  tlie 
muscles  of  the  face.  It  affects  the  side  opposite  to  the  hemisphere  in  which  tlie 
embolism  is  seated.  It  is  chiefly  or  exclusively  motor.  Owing  to  the  fia 
that  the  embolus  is  seated  oftener  in  the  left  than  in  the  right  hemisphere,  the 
hemiplegia  in  the  majority  of  cases  affects  the  right  side. 

It  is  not  easy  to  give  a  satisfactory  pathological  explanation  of  etnbolit 
apoplexy.  The  localized  anaemia,  limited  to  the  district  supplied  by  thi 
occluded  artery,  and  the  increased  pressure  by  the  arteries  dilated  in  consie. 
quence  of  arterial  fluxion,  seem  a  prion  inadecjuate  to  account  for  the  suddei 
coma,  and  other  causes  are  not  apparent. 

In  a  considerable,  perhaps  the  larger,  proportion  of  cases  embolic  henii. 
plegia  is  not  preceded  by  an  apoplectic  attack.  The  hemiplegia  ocean  sud- 
denly without  premonitions.  The  paralytic,  like  the  apoplectic,  stroke  takei 
place  unexpectedly,  the  patient  being  free  from  any  cerebral  symptoms  up  t« 
the  instant  of  its  occurrence. 

Cerebral  thrombosis  very  rarely  causes  apoplectic  coma.  Coma,  if  it  occur, 
is  developed  gradually,  and  is  due  to  an  extension  of  the  thrombus  by  fresh 
deposits,  thus  enlarging  the  district  from  which  the  arterial  supply  is  cut  o£ 
Hemiplegia  takes  place,  not  by  a  sudden  stroke,  but  by  degrees,  not  infre- 
quently becoming  greater  by  successive  steps  inst-ead  of  by  a  continuous 
increase.  Moreover,  the  occurrence  of  coma  or  of  hemiplegia  is  preceded  by 
premonitions,  such  as  vertigo,  impairment  of  mental  faculties,  difficulty  in 
speech,  etc.  These  premonitions  may  in  some  instances  be  due  to  emboliai, 
which  causes  a  partial  obstruction,  the  occlusion  being  rendered  complete  by 
a  thrombus  added  to  the  embolus.  The  so-called  softening  of  the  braioofold 
people,  which  is  accompanied  by  increasing  dementia,  is  usually  the  result  of 
thrombosis. 

Disturbances  of  speech  often  occur  in  cases  of  cerebral  embolism  and 
thrombosis.     Loss  of  speech,  not  from  any  affection  of  the  organs  concerned 
in  phonation  or  from  mental  imbecility,  is  expressed  by  the  term  apham. 
The  terms  aphemia  and  alalin  have  the  same  significance,  but  are  not  gen- 
erally used.      Aphasia  is  to  be  distinguished  from  aphonia^  a  term  denoting 
inability  to  speak  in  consequence  of  either  laryngeal  disease  or  paralyasof 
the  laryngeal  muscles.     Aphonia  is  the  loss  of  voice,  and  aphasia  istiieloii 
of  speech  ;  the  former  relating  exclusively  to  the  vocal  organs,  the  latter  pr»- 
ceeding  from  a  cerebral  affection.     In  aphasia  the  patient  is  mute  from  u 
inability  to  use  words  expressive  of  the  ideas  which  are  in  the  mind.    The 
loss  of  speech  may  be  complete  or  partial,  and  the  patient  in  some  instineei 
is  absolutely  dumb.     Sometimes  a  single  word  can  be  spoken,  such  as  "yes" 
or  "no,"  and  this  is  uttered  whenever  the  attempt  to  speak  is  made ;  inothar 
instances  the  vocabulary  is  larger,  but  limited  to  a  few  words;  and  in  dii»' 
ent  cases  there  is  every  degree  of  incompleteness  in  the  aphasic  conditiot.    ' 
A  difficulty  of  speech  may  consist  in  an  inability  to  use  the  proper  words  ^. 
express  the  mental  ideas.     Things  are  not  called  by  their  right  names,  ^ 
the  language  in  sentences  either  spoken  or  written  is  incongruous  and  110^ 
telligible.     This  difficulty  is  sometimes  distinguished  as  parnj}hana. 

An    important   distinction   is   denoted   by  the  terms  amne$ic  and  at^^ 
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apA-osia,  In  ataxic  aphasia  the  mind  recognizes  the  proper  signification  of 
^^jT^s,  and  the  difficulty  consists  in  an  inability  to  give  utterance  to  the 
wc>T^s.  The  name  ataxic  implies  that  this  inability  proceeds  from  a  lack  of 
pQ^v^er  to  co-ordinate  the  muscles  concerned  in  speech.  Something  more  than 
sirKS  pie  ataxia,  however,  seems  to  bo  involved.  A  lack  of  co-ordinating  power 
^c^tMld  be  manifested  by  movements  responding  to,  but  not  governed  by,  the 
nil  1 9  ^^d  the  result  would  be  inarticulate  phonetic  sounds.  This  evidence  of 
i^^fl^^c-ia  is  sometimes  manifested,  but  generally  the  patient  will  not  make  any 
sffort  to  speak — that  is,  if  the  aphasia  be  complete-— and  if  a  few  words  be 
iittiere<l)  these  may  be  spoken  with  distinctness.  In  amnesic  aphasia  there  is 
i0al>ility  to  recollect  words  as  the  symbols  of  ideas.  Language  is  lost  to  the 
memory. 

XT  the  aphasia  be  purely  ataxic,  the  ability  to  use  language  correctly  in 
^rritiog  is  not  lost,  and  may  not  be  impaired,  provided  the  intellectual  faculties 
be  intact.     The  ability  to  read  is  retained,  and  language  spoken  by  others  is 
comprehended.    So  far  as  can  be  judged,  in  some  cases  of  ataxic  aphasia  abso- 
lute xnutism  is  not  incompatible  with  undiminished  intelligence.    Frequently, 
"however,  the  cerebral  affection  which  causes  the  aphasia  impairs,  in  a  greater 
or  less  degree,  the  mental  faculties.     In  amnesic  aphasia,  on  the  other  hand, 
the   loss  of  speech   is  accompanied  by  inability  to  use  written   language 
(agraphia).     The  loss  of  the  memory  of  words  does  not  necessarily  carry  with 
it  inability  to  understand  their  meaning  when  they  are  heard  or  seen.     The 
patient  may  understand  both  spoken  and  written  language.    Inability  in  these 
respects  involves,  in  a  greater  or  less  degree,  mental  imbecility. 

In  ataxic  aphasia  the  ability  to  interpret  signs  or  gestures  is  preserved. 
If  this  be  lost  in  either  ataxic  or  amnesic  aphasia,  there  is  imbecility  in  a 
greater  or  less  degree.  Patients  affected  with  ataxic  aphasia,  even  when  it 
is  evident  that  the  intelligence  is  well  retained,  cannot  repeat  words  after 
dictation.  Patients  with  purely  amnesic  aphasia  are  able  to  do  this,  pro- 
vided the  intelligence  is  not  too  much  impaired.  The  inability  to  repeat 
words  is  evidence  either  that  the  aphasia  is  not  purely  amnesic  or  that  there 
i«  imbecility. 

The  ataxic  and  amnesic  forms  of  aphasia  may  be  combined.  The  patient 
<*n  then  express  ideas  neither  by  spoken  nor  written  language,  and  is  unable 
^  repeat  words  after  dictation.  In  a  form  of  aphasia  which  has  been  called 
^"^^^^UnilncsA  the  ability  to  read  and  write  is  lost,  although  speech  is  not 
•J'^^ed.  I  have  met  with  two  instances  in  which  the  aphasia  was  exclusively 
w  thia  character,  recovery  taking  place  in  each  instance.  Hemiplegia  was 
wanting  in  both  these  instances. 

I**  eases  of  either  ataxic  or  amnesic  aphasia  it  is  not  an  easy  problem  to 
«cteruiine  whether  or  not,  or  to  what  extent,  the  mental  powers  arc  impaired. 
*Jia  problem  is  sometimes  presented  to  physicians  in  medico-legal  ea^es. 
Aha  instances  must  be  rare  in  which  persistent  aphasia,  associated  with  hem- 
^P'^gna,  does  not  involve  more  or  less  impairment  of  mind.  Ataxic  aphasia 
?*  .^^"^  isolated  affection  may  exist  with  the  intellect  apparently  unaffected. 
At  18  doubtful  if  this  can  be  said  of  amnesic  aphasia.  Words  are  the  instru- 
J^ftta  of  thought  as  well  as  the  expression  of  ideas ;  and  it  is  difficult  to 
^®Ve  that  the  inability  to  recollect  words  is  possible  without  deterioration 
p  ^he  reasoning  faculties.  The  inability  to  understand  spoken  or  written 
?^*8®  and  signs  is  proof  of  impaired  intellect. 

-^  large  accumulation  of  clinical  observations  within  the  last  few  years  has 

p^hlished  the  connection  of  aphasia,  in  the  vast  majority  of  cases,  with  lesions 

"*^'ized  in  a  particular  part  of  the  brain — namely,  the  island  of  Reil,  and 

specially  the  posterior  part  of  the  third  frontal  convolution.     These  lesions 

^  not  alone  those  incident  to  embolism  and  thrombosis,  but  those  caused  by 
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oerehrul  hemnrrliage,  morbid  growths,  abscess  of  the  hram.  i*ie.     ApWmi 
thert»fore  a  syniptom  beloupirig  iilso  to  the  eliuical  history  of  disejim*.t  wliirlittJ 
to  bi!  heri^after  considered.    In  a  email  number  of  cai^es  lenioiiR  buvt*  bpt'O  luciii 
ill  the  nimilar  parts?  of  the  ri^ht  hemi.sphere,  or  the  aphakia  ha«  Uvn  ji«oc>, 
ated  with  left-sided  hemiplefiia.      In  a  eertain  proportion  of  the  luttrr^ 
was  ascertained  that  the  patients  were  left-handed.      It  miij  be  douhte 
liny  case  of  well-marked  persistent  aphama  an  aiitop^y  has  shown  e«nr]n*fri 
absence  of  any  lesion  affecting  the  i^^land  of  Reil  or  proximate  pirt*  m  m 
or  the  other  hemisphere.     (For  statistical  facts  aw  which  these  »tJit«tt»cntM 
bu.ied  the  reader  in  referred  to  other  workijJ) 

The  theory  which,  with  our  present  knowledge,  furnijihes   the  moit 
factory  explanation   of   these  fact.-*  assumes  the  following  pMStiil)ite» 
third  convolution  and  the  island  of  Reil  are  in  a  direct  phvj*io1o^ri»l  relni"! 
to  language.     This  is  true  of  the  left,  and  not  of  the  rights  hemixphcrp  i 
moat  persons,  owing  to  the  habitual   use  of  the  left  tnistead  of  th**  rk^ 
hemisphere  in  the  exercise  of  the  function  of  language.     As  exccpiiom  i 
the  rule  some  persons  habitually  use  the  right  instead  of  the  IcA  hcini#pl»tn 
in  the  exercise  of  the  function  of  language^  and  the^e  persons  are  pcnmllf 
left-handed.     Injury  of  the  parts  in  the  left  hemisphere  which  are  in  relatiu* 
to  language  do  not   iu   these  persons  cause   aphasia,  but   this  rcf'tilt 
injury  of  the  parts  in  the  right   hemisphere,*    The  pjirti*  im   the  rijfli 
ephere  which  are  in  a  physiological  relation  to  lan;ji  \r 

tional  activity  has  been  in  aJ^ieyance  owing  to  non  .  n| 

instances  activity  after  the  parts  of  the  left  hemisphere  ha\  i|a<1 

t4ited  by  lesions;  hence,  improvement  or  recovery  from  a}»'  >  *^^^ 

times  take  place,  the  lesions  in   the  left  hemisphere  remaining  unck»Tipf^ 

Aphasia  attributable  to  embolism  occurs  without  apoplexy  or  |»anlvoA^ 
The  following  case  is  an  example  ;  A  young  man  having  ridden  all  daj  ioi 
open  wagon,  the  weather  being  cold,  after  eating  a  hearty  supper  was  ^w 
denly  unable  to  utter  a  word.  He  went  to  bed,  hoping  that  the  ability! 
speak  would  return  in  the  morning.  lie  slept  perfectly  welK  but  cm  ainkci 
ing  he  was  still  unable  to  speak.  In  the  course  of  the  day  he  W^an  Un 
some  words,  often  using  wrong  words,  but  in  the  course  of  a  fcwtl«)i^l 
recovered  Ids  speech,  although  ever  since  he  has  had  some  difficulty  in  mla 
ing  right  words.  He  saw  me  a  year  after  this  occurrence.  Meanwhilr.  ti'itb- 
ing  had  occurred  to  denote  an}*  cerebral  disease,  except  that  he  wa*  reiutw^u* 
of  an  uneasy  sensation  in  the  left  side  of  the  head.  He  had  an  aonir  rcgur^ 
itant  and  a  mitral  direct  murmur,  with  considerable  cril.irjrom^'^Tit  ^  f  ^'>®_ 
heart.  It  can  hardly  he  doubted  that  in  this  ciise  tb 
was  due  to  embolism  of  one  of  the  bi*anches  of  the  n<       ..     .  __ 

Tases  have  been  reported  of  the  occlusion^  af^cr  an  intervah  of  tlw  ««•* 
cerebral  artery  on  the  two  sides,  giving  rise  to  double  hemiplegia.  Th* 
cases  have  furnished  examples  of  left  hemiplegia  without  aphaaia,  follow 
by  right  hemiplegia  with  aphasia. 

DlAONOsifi. — The  diagnosis  in  most   cases  of  cmiiolic   ajioplexy  r**q"'^ 
the  exclusion  of  apoplexy  from  cerebral  hemorrhage.     The  Utter  is  prv»<fl^ 
to  be  considered.     If  the  apoplexy  he  due  to  occlusion  of  the  middle  ( 
artery,  it  is  accompanied  by  hemiplegia.     This  is  true  also  of  apop 
to  cerebral  hemorrhage  in  the  situationt*  where  it  is  most  likely  to  tal 
As  a  rule^  the  other  pathological  conditions  which  stand   in  a  caii^ali 
tion  to  apoplectic  ooma  do  nut  give  rise  to  hemiplegia.     The  different 

'  Vide  the  very  i-omprehensive  article  on  Aphasia,  by  Kmsmaut,  iti  Zifmsa^i  i 
jtfzdnt^  vol,  xiv. 
*  Vide  eases  reported  in  JWin*.  Litndon  Cfhiiml  .S?>rrWy,  vol.  xiv, 
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irefore,  in  the  great  majority  of  cases  is  between  embolism  and  hemorrhage 

cases  of  apoplexy  with  hemiplegia.  The  following  are  the  differential 
lints : 

Embolism  may  occur  at  any  period  of  life,  and  it  is  as  frequent  in  early  as 
I  middle  or  advanced  age.  Cerebral  hemorrhage  is  rare  before  the  middle 
eriod  of  life.  An  apoplectic  seizure,  the  patient  not  having  reached  the 
ittcr  period,  is  therefore  more  likely  to  be  due  to  embolism  than  to  hemor- 
h&ge.  The  occurrence  of  hemiplegia  on  the  right  side  weighs  somewhat  in 
iTorof  embolism.  The  existence  of*  endocarditis  or  of  valvular  lesions  in 
he  left  side  of  the  heart  renders  embolism  probable.  The  absence  of  symp- 
oms  denoting  cerebral  congestion  which  often,  but  by  no  means  uniformly, 
irecede  cerebral  hemorrhage,  has  some  weight  in  the  diagnosis.  The  absence 
if  cerebral  prodromes,  which  applies  to  all  cases  of  embolism,  is  not  as  con- 
lUntly  applicable  to  cases  of  hemorrhage.  Vomiting,  an  infrequent  pulse, 
lertor,  changes  in  the  pupils,  and  convulsions  are  more  frequent  and  more 
narked  in  cases  of  apoplexy  due  to  hemorrhage.  The  diagnosis  of  embolism 
a  streagthened  by  the  occurrence  of  symptoms  denoting  embolism  of  the 
ipleen  and  kidneys.  Unilateral  amaurosis  from  embolism  of  the  central 
iiterj  of  the  retina,  preceding  or  accompanying  the  attacks,  is  diagnostic  of 
SBbolic  apoplexy. 

These  differential  points  suffice  often  for  a  highly  probable  diagnosis.  They 
k)  not  warrant  a  positive  diagnosis.  The  physician  who  ventures  upon  the 
irtter  incurs  a  risk  of  being  convicted  of  an  error  at  the  autopsy.  If,  how- 
jYer,the  patient  speedily  emerge  from  the  apoplectic  condition,  rapid  improve- 
nent  as  regards  the  paralysis  subsequently  taking  place  and  ending  in  com- 
)Iete  recovery,  the  diagnosis  of  embolism  is  very  probable. 

£mboIic  hemiplegia  is  to  be  differentiated  from  hemiplegia  due  to  cere- 
mi  hemorrhage  and  to  other  conditions — namely,  morbid  growths,  abscess, 
Jtc  The  difficulty  in  the  diagnosis,  however,  is  chiefly  in  excluding  hemor- 
"kige.  The  other  conditions  generally  involve  antecedent  symptoms  of  cere- 
nal  disease,  whereas  the  paralysis  caused  by  embolism  is  devoid  of  these ; 
id  tbis  is  often  true  of  hemorrhage.  Both  embolism  and  hemorrhage  may 
ive  rise  to  sudden  hemiplegia  without  apoplexy,  but  in  much  the  larger  pro- 
ortion  of  cases  this  is  true  of  embolism.  In  sudden  hemiplegia  without 
poplexy,  therefore,  the  chances  are  that  it  is  embolic.  Other  differential 
Mnts  are  embraced  in  the  list  of  those  which  relate  to  the  differentiation  of 
K^plexy  from  embolism  and  hemorrhage.  Rapid  improvement  is  much  more 
wly  to  take  place  in  paralysis  from  embolism,  and  complete  recovery,  which 
not  infrequent  in  embolic  hemiplegia,  is  rare  in  paralysis  from  hemorrhage. 
«rease  of  the  body-heat  two  or  three  days  after  an  apoplectic  or  paralytic 
!oke  has  been  regarded  as  denoting  the  presence  of  a  cerebral  clot,  but 
servations  have  shown  that  an  equal  increase  sometimes  follows  when  the 
oplexy  and  paralysis  are  due  to  embolism. 

For  the  differentiation  of  embolism  from  thrombosis  the  most  important 
int  has  been  stated — namely,  the  effects  of  arterial  occlusion^  occur  by  the 
nner  suddenly,  and  by  the  latter  more  or  less  gradually.  This  point  of 
Btinction,  however,  cannot  always  be  relied  upon.  A  thrombus  may  excep- 
mtl\j  form  so  rapidly  as  to  simulate  embolism  in  the  abruptness  of  its 
fects.  An  attack  of  hemiplegia,  cither  with  or  without  apoplexy,  may  occur 
iring  sleep,  and  under  these  circumstances  this  differential  point  may  not  be 
'ftilable.  Again,  as  already  stated,  an  embolus  may  cau.se  only  a  partial 
Mtmction,  complete  occlusion  afterward  being  produced  by  a  thrombus 
riBed  at  the  seat  of  the  embolus. 

Other  differential  points  are  as  follows  :  The  conditions  for  thrombus  belong 
»  niddle  or  advanced  age.     The  youth  of  the  }>atient  is  therefore  a  point  in 
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evidence  for  embolism.  The  existence  of  endocarditis  or  valvular  lesions  o 
the  heart  points  to  embolism,  and  their  absence  to  thrombosis.  Calcificatio 
of  the  radial  arteries  is  a  ground  fur  inferring  that  the  cerebral  arteries  ha^ 
undergone  the  same  change,  this  being  the  most  frequent  of  the  conditior 
which  are  causative  of  thrombus. 

Embolism  and  thrombosis  of  the  basilar  artery  may  produce  coma.  eith< 
suddenly  or  more  or  less  slowly,  without  hemiplegia.  Death  takuK  place  i 
some  cases  within  a  few  hours.  In  other  cases  patients  recover,  although  th 
artery  remains  occluded.  These  statements  have  been  verified  by  cases  unde 
my  observation. 

Prognosis. — An  apoplectic  attack  caused  by  embolism  of  the  middk 
cerebral  artery  is  less  likely  to  prove  immediately  fatal  than  apoplexy  (nm 
cerebral  hemorrhage ;  hence  the  probable  diagnosis  has  a  bearing  on  the 
prognosis.  In  most  cases,  after  a  few  hours  the  coma  disappears,  homipJe^ 
remaining. 

The  persistence  of  hemiplegia,  whether   preceded  or   not  by  apoplexy^ 
depends  on  the  occurrence  of  softening  from  necrosis  and  extravasation  of 
blood  as  effects  of  the  arterial  obstruction.     If  the  circulation  within  the 
district  in  which  the  blood-supply  was  furnished  by  the  occluded  arten*  fce 
restored  within  two  or  three  days,  so  as  to  prevent  the  changes  incident  to 
defective  nutrition,  rapid  improvement  takes  place  and  is  followed  by  eoa. 
plete  recovery.     These  changes  are  to  be  inferred  from  the  persistence  of 
the  paralysis.     There  may  be  more  or  less  improvement,  which  will  be  in 
proportion  to  the  favorable  course  of  the  local  process  as  described  in  con- 
nection with  the  Anatomical  Characters.     Complete  recovery  from  the  panl- 
ysis  is  not  to  be  expected.     If  the  local  process  be  not  favorable,  more  or 
less  impairment  of  the  mental  faculties  is  added  to  the  persistent  partly^ 
The  duration  of  life  is  indefinite.     Death  is  generally  caused  by  antecedent    , 
or  intercurrent  disease. 

The  prognosis  if  hemiplegia  be  caused  by  thrombosis  is  less  favorable  tbu  i 
if  it  be  due  to  embolism,  as  the  patients  are  more  enfeebled.  The  prognooi  \ 
is  extremely  unfavorable  if  coma  supervene  upon  hemiplegia. 

The  prognosis  as  regards  the  continuance  of  aphasia  is  a  matter  of  mock 
interest  to  patients  and  their  friends.  The  restoration  of  speech  may  accom- 
pany recovery  from  the  paralysis,  but  it  may  be  otherwise.  In  a  hospitil 
case  under  my  observation  the  hemiplegia  entirely  disappeared,  the  genenl 
health  was  excellent,  and  the  mental  faculties  were  apparently  not  in  the 
least  affected,  but  complete  mutism  persisted.  The  patient  made  no  attempt 
to  speak  ;  and  when  asked  why  he  was  silent  he  placed  his  finger  on  hiihi 
and  shook  his  head.  He  was  discharged  in  this  condition.  If,  owing  to  the 
pathological  changes  in  the  affected  district  of  the  brain,  the  paralysis  per 
sist,  aphasia  generally  continues.  There  may,  however,  be  more  or  ten 
improvement.  There  are  no  means  of  judging  beforehand  what  degree  of 
improvement  will  take  place.  Adopting  the  views  stated  in  regard  to  tie 
duality  of  the  parts  which  stand  in  a  physiological  relation  to  language,  if 
the  injury  destroy  the  functional  capacity  in  the  hemisphere  to  whicS  tbe 
exerci.se  of  the  function  has  been  limited  (usually  the  left  hemisphere),  tbe 
recovery  of  speech  or  the  degree  of  improvement  will  depend  on  the  abiliiy 
to  develop  functional  activity  of  the  correspondingparts  in  the  other  beiitt- 
sphere,  which  had  previously  been  in  abeyance.  The  probability  of  iucc«i 
is  greater  in  proportion  to  the  youth  of  the  patient.  If  the  aphasia  conti»'* 
without  improvement  for  several  months,  none  is  to  be  expected. 

The  progno.sis  is  favorable  when  aphasia  occurs  withoat  apoplexy,  Im^* 
plegia,  or  other  evidence  of  cerebral  disease. 
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Treatment. — ^The  object  of  treatment  in  the  early  stage  of  embolism 

id  thrombosis  is  the  re-establishment  of  the  circulation  within  the  district 

j^jprived  of  blood-supply,  in  order  to  prevent  the  changes  incident  to  defect- 
j^^  nutrition.  Bloodletting,  cathartics,  and  any  measures  which  weaken  the 
ji^^rt's  action  contravene  this  object,  and  are  therefore  contraindicated.  On 
^Is^^  contrary,  it  is  often  important  to  increase  the  strength  of  the  heart's 
^cf^^on  by  tonic  remedies,  a  nutritious  alimentation,  and  alcoholics.  If  there 
b^  feebleness  and  irregularity  of  the  heart's  action  in  connection  with  valvu- 
lar lesions  and  dilatation,  digitalis  is  indicated.  All  forms  of  counter-irrita- 
^^c>vi  »Te  contraindicated.  Cold  applications  to  the  heart  are  inappropriate. 
W^A-rni  applications  may  be  useful. 

Tbis  plan  of  treatment  is  to  be  pursued  for  several  days  until  it  be  deter- 
ji^ioed  whether  or  not  the  patient  can  escape  the  local  changes  which  ensue 
\f   t.lie  circulation  be  not  re-established  in  the  affected  district  of  the  brain. 
X€   softening  take  place,  the  objects  of  treatment  relate  to  the  general  condi- 
tion   of  the  system  and  to  the  hemiplegia. 

Tlie  first  of  these  objects  embraces  measures  for  improving  and  maintain- 
ing trlie  nutrition  of  the  body — namely,  tonic  remedies,  a  good  diet,  and  an 
invigrorating  regimen.  In  cases  of  embolism  diseases  of  the  heart  will  often 
fumiah  indications  for  treatment. 

Semiplegia  incident  to  the  brain  lesions  resulting  from  embolism  and 
thrombosis  claims  the  same  treatment  as  when  it  is  due  to  a  blood-clot  in 
the  brain.  (Vide  Cerebral  Hemorrhage.)     It  consists  of  passive  movements, 
together  with  rubbing  and  kneading  the  paralyzed  limbs,  the  employment  of 
«iectricity,  and   as  much  voluntary  exercise  of  the  muscles  as  practicable. 
Theso  measures  are  important  in  order  to  prevent  degenerative  changes  in 
toe   muscles  and  nerves  of  the  paralyzed  limbs,  to  promote  the  circulation 
«nd   natrition  in  these  parts,  and  to  develop  as  far  as  possible  their  func- 
tional   capacity. 

T*lie  treatment  which  has  special  reference  to  aphasia  consists  in  persistent 
€ffort«  to  regain  the  memory  of  words  and  their  vocal  utterance.  If  the 
Mtism  be  not  complete,  perseverance  in  exercises  for  these  ends  may  some- 
times accomplish  much,  and  their  importance  is  to  be  enjoined.         ^ 

Thrombosis  of  the  Cerebral  Sinuses. 

Thrombosis  of  the  cerebral  sinuses,  especially  of  the  longitudinal  and 
lateral  sinuses,  may  be  the  result  of  slowing  of  the  circulation  from  weak- 
ened Heart's  action  in  patients,  particularly  children  who  are  greatly  enfee- 
bled by  some  wasting  disease.  This  form  is  called  marantic  thrombosis. 
Y*  *  similar  nature  is  the  thrombosis  sometimes  observed  in  acute  infectious 
diseases,  particularly  typhoid  fever. 

.  Thrombosis  may  also  be  occasioned  by  inflammation  of  the  walls  of  the 

tauxiB   or  phlebitis  of  the  sinus,  secondary,  as  a  rule,  to  disease  of  the  cranial 

bones.      Thrombi  thus  formed  are  usually  infectious  or  purulent.     Caries  of 

.     petrous  portion  of  the  temporal   bone    following  inflammation   of  the 

ittiadle  ear  or  of  the  mastoid  cells  may  be  taken  as  one  of  the  most  frequent 

***     typical  causes  of  this  variety  of  sinus-thrombosis.     The  lateral,  petrosal, 

and  in  a  less  degree  the  cavernous,  sinuses  are  most  frequently  the  seat  of 

purulent  thrombi.     Large  carbun(?les  and  .severe  erysipelatous  inflaniniatirin 

about  the  head  and  neck  may  lead  to  sinus-thrombosis.     Thrombosis  of  the 

••'^bral  sinuses  may  be  accompanied  by  no  very  characteristic  changes  in 

*J®  VQeninges  and  brain.     Venous  congestion,  with  punctate  hemorrhages  in 

•**•  Vaembranes  and  in  the  cortex  cerebri,  is  often  observed.    Sometimes  more 

tztensive  hemorrhages  follow.     The  purulent  thrombi  are  often  accompanied 
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with  meningitis,  and  not  infrequently  abscess  of  the  brain.  Tbey  may  lead 
also  to  the  formation  of  embolic  abscesses  in  the  lungs  and  in  other  parts  of 
the  body. 

Thrombosis  of  the  cerebral  sinuses  can  rarely  be  diagnosticated  with  any 
approach  to  certainty.  The  marantic  variety  in  young  children  gives  rise  to 
symptoms  analogous  to  those  attributed  to  ansemia  in  the  so-called  hydren- 
cephaloid  affection  of  Marshall  Hall — namely,  somnolence  and  coma,  with 
general  and  progressive  prostration.  The  symptoms  which,  added  to  thcjte, 
render  thrombosis  probable  are  tonic  contraction  of  the  muscles  of  the  neck 
and  back,  strabismus,  and  ptosis.  In  adults  indefinite  cerebral  dit^turbance 
gradually  eventuates  in  coma.  Turgidity  of  the  external  veins  limited  to 
certain  situations  on  the  cranium  is  a  diagnostic  feature  in  some  cases. 
Thrombosis  of  the  lateral  sinus  sometimes  occasions  venous  congestion  and 
oedema  behind  the  ear.  In  a  few  recorded  cases  the  thrombus  has  extended 
into  the  internal  jugular,  causing  pain  and  swelling  of  that  side  of  the  necL 
Thrombosis  of  the  cavernous  sinus  has  been  observed  to  give  rise  to  conge?- 
tion  of  the  intraorbicular  veins,  with  prominence  of  the  eyeballs,  swelling  of 
the  eyelids,  and  congestion  of  the  retina,  with  choked  disc. 

Prominent  encephalic  symptoms  accompanying  pyaemia,  if  preceded  by 
caries  of  the  bones  about  the  ear,  by  carbuncles  or  erysipelas  of  the  face, 
head,   or   neck,  may   be  referable   to  purulent   thrombosis  of  the  cerebri/ 


Capillary  Embolism  and  Thrombosis  of  the  Brain. 

Our  knowledge  of  embolism  and  thrombosis  of  the  cerebral  ciipillaries  is 
too  limited  for  a  determination  of  their  pathological  effects,  symptomatologj, 
and  diagnosis.  Pigment  embolism  is  incident  to  malarial  fevers,  especiallj  io 
their  pernicious  forms.  Emboli  or  thrombi  may  consist  of  leucocytes,  fat> 
drops,  or  the  salts  of  lime.  Future  observations  may  establish  an  import- 
ance which  does  not  at  present  belong  to  occlusion  of  the  cerebral  capil- 
laries regarded  from  the  standpoint  of  practical  medicine. 

Cerebral  Hemorrha.ge. 

Anatomical  Appearances. — Intracranial  hemorrhage  may  be  conYcni- 
ently  divided  into  cerebral  hemorrhage  and  meningeal  hemorrhage.  Io  eer^ 
bral  hemorrhage,  which  will  be  first  considered,  the  extravasation  of  blood  ii 
into  the  substance  of  the  brain.  Hemorrhages,  usually  punctate  in  cha- 
racter, are  frequently  found  in  and  about  tumors,  around  abscesses,  and  in 
foci  of  embolic  softening,  but  only  the  so-called  spontanecnu  cerebral  bemor- 
rhages  will  be  considered  in  this  article. 

The  ultimate  cause  of  spontaneous  cerebral  hemorrhage  is,  probably  witb- 
out  exception,  disease  of  the  cerebral  arteries.    Since  the  publication  in  1868 
of  the  investigations  of  Charcot  and  Bouchard  the  bursting  of  miliary  ane^l^ 
isms  has  been  recognized  as  the  predominant  cause  of  spontaneous  ccrebnl 
hemorrhage.     These  aneurisms  are  for  the  most  part  visible  with  the  naked 
eye  as  little  nodules  of  the  size  of  a  millet-seed  or  of  the  head  of  a  pin;  but 
they  may  exceed  these  dimensions,  or,  on  the  other  hand,  may  be  microsoopie 
in  size.    In  the  majority  of  cases  the  whole  circumference  of  the  artery  takes 
part  in  the  aneurismal  dilatation.     The  aneurisms  are  usually  fusifonD,  bit 
they  may  be  round,  and  they  are  sometimes  sacculated.     The  aneurisnis  are 
the  result  of  pre-existing  disease  of  the  arterial  coats.     The  most  freqaeii 
form  of  this  disease  is  chronic  deforming  endarteritis  or  atheroma.    Th« 
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aneurisms  may  also  be  caused  by  obliterating  endarteritis  and  by  a  hyaline 
degeneration  of  the  middle  coat  of  the  artery. 

Aneurisms  cannot  be  found  in  all  cases  of  spontaneous  cerebral  hemor- 
rhage. Atheroma,  fatty  degeneration,  obliterating  endarteritis,  hyaline  degen- 
eration, mesarteritis  and  periarteritis,  may  so  weaken  the  vascular  walls  as  to 
prove  efficient  causes  of  hemorrhage  without  the  development  of  miliary 
aneurisms. 

In  cases  of  cerebral  hemorrhage  occurring  in  the  so-called  hemorrhagic 
diathesis,  as  in  scurvy,  purpura,  leucocythscmia,  etc.,  it  is  not  always  possible 
to  demonstrate  any  alteration  in  the  vascular  walls. 

All  circumstances  which  occasion  increased  arterial  tension  may  serve  as 
exciting  causes  of  cerebral  hemorrhage,  but  they  never  lead  to  cerebral  hem- 
orrhage unless  there  be  disease  of  the  arteries.  Such  circumstances  will  be 
mentioned  under  the  head  of  Causation.  Here  may  be  mentioned,  as  an 
important  exciting  cause  of  cerebral  hemorrhage,  cardiac  hypertrophy  asso- 
ciated with  elevated  blood-pressure,  particularly  the  cardiac  hypertrophy 
aasociated  with  chronic  Bright's  disease. 

Cerebral  hemorrhage  occurs  by  far  most  frequently  in  and  about  the  basal 
ganglia   of  the  brain ;  that  is,  in    the  nucleus  caudatus,   internal   capsule, 
nacleus  lenticularis,  optic  thalamus,  and  the  adjacent  part  of  the  centrum 
lemi^vale. ,   Much  less  frequent  are  hemorrhages  in  other  parts  of  the  cen- 
tnim  semi-ovale,  in  the  pons,  cerebellum,  crura  cerebri,  medulla  oblongata,  and 
eerebral  convolutions.     The  explanation  of  the  frequency  of  hemorrhages  in 
the  opto-striate  bodies  (corpus  striatum  and  optic  thalamus)   and  in   their 
leighborhood  is  found  in  the  fact  that  the  arteries  which  supply  these  parts 
tre  given  off  from  the  anterior,  middle,  and  posterior  cerebral  arteries  near 
their  origin,  and  penetrate  directly,  as  comparatively  large  vessels,  the  brain- 
nhstaace,  where  they  divide  as  terminal  arteries.     These  arteries  are  sub- 
jected, therefore,  to  a  relatively  high  pressure ;  whereas  the  arteries  which 
rapplj  the  cortex  cerebri  become  almost  capillary  in  size   before   they  dip 
down  from  the  pia  mater  into  the  gray  substance,  and  are  therefore  less 
exposed  to  the  direct  effects  of  increased  blood-pressure.     In  the  majority  of 
cues  the  hemorrhage  is  due  to  rupture  of  some  of  the  branches  of  the  middle 
eerebral  artery,  which  are  destined  for  the  supply  of  the  lenticular  nucleus, 
tbe  greater  part  of  the  internal  capsule  and  of  the  caudate  nucleus,  and  a 
part  of  the  optic  thalamus.^     Of  special  importance  is  involvement  of  the 
iatemal  capsule ;  as  lesions  of  most  parts  of  the  internal  capsule  are  followed 
by  permanent  hemiplegia,  whereas  the  hemiplegia  which  immediately  follows 
kmorrhages  confined  to  the  lenticular  nucleus  or  caudate  nucleus  is  usually 
temporary,  or  at  least  is  capable  of  great  improvement. 

&rebral  hemorrhage  occurs  in  the  form  of  capillary  extravasations  and  in 
dutt  of  so-called  apopletic  foci  in  which  the  extravasated  blood  is  collected 
iWo  a  mass.  The  capillary  hemorrhages  are  of  the  lesser  importance.  They 
fipear  as  isolated  small  red  points,  either  scattered  through  the  brain  or 
coueeted  together  in  a  small  space.  The  capillary  hemorrhages  may  unite 
to  make  apoplectic  foci.  They  are  often  found  around  the  large  extra  vasa- 
Afms;  they  are  present  around  tumors,  abscesses,  centres  of  softening:  and 
ftej  may  result  from   active   congestion   of  the  brain  and  from  diseases 

'  Aooording  to  Duret,  the  localization  of  hemorrhage  in  the  region  of  the  basal  ^^an- 
|Ka  depends  upon  whether  the  rupture  be  in  the  region  of  the  lenticulo-striate  arteric^s, 
tUcfa  supply  the  anterior  part  of  the  corpus  striatum,  or  in  that  of  the  lenticnlo-optic 
Irteries^  wnich  supply  the  posterior  part  of  the  corpus  striatum  and  a  part  of  the  optic 
ttaiamns.  Among  these  arteries,  which  are  branches  of  the  arteria  corporis  striati,  there 
soae  particularly  well  developed,  which  supplies  the  region  of  the  lenticular  and  the 
nr^**^  nucleas.  This  artery,  according  to  Charcn^t,  is  so  liable  to  rupture  that  he  desig- 
mtfea  it  as  "the  artery  of  cerebral  hemorrhage." 
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attended  with  severe  blood-changes.  An  apophctic  focus  or  clot  i^iisuallj 
about  the  size  of  a  hazelnut  or  of  a  pigeon's  egg,  but  it  may  be  no  larger 
than  a  pea,  or  it  may  occupy  nearly  the  whole  of  one  cerebral  hemisphere. 
If  the  extravasation  take  place  in  the  vicinity  of  one  of  the  lateral  ventricle«», 
the  blood  not  infrequently  finds  its  way  into  the  latter.  The  blood  may 
reach  the  outer  surface  of  the  brain  either  by  breaking  directly  through  the 
peripheral  cerebral  substance  or  by  penetrating  the  third  and  thence  the 
fourth  ventricle,  from  which  it  can  reach  the  exterior.  ITsually  only  a  single 
hemorrhagic  focus  is  present,  but  there  may  be  several  foci.  It  is  not  very 
uncommon  to  find  remains  of  a  previous  hemorrhage. 

If  the  hemorrhage  in  the  interior  of  the  brain  be  of  considerable  size,  the  cor- 
responding hemisphere  is  swollen,  the  convolutions  are  flattened,  and  the  dufB 
mater  is  tense.    If  the  hemorrhage  be  recent,  the  apoplectic  focus  consists  of 
a  dark-red  clot  of  blood  mingled  with  the  dehru  of  cerebral  tissue,  and  cm* 
tained  in  a  cavity  the  wall  of  which  is  composed  of  lacerated  nerve-tissae 
surrounded  by  (edematous  cerebral  substance.     Frequently,  in  proximity  to 
the  clot  a  number  of  capillary  extravasations  are  present.     If  the  extrarui. 
tion  be  large,  the  substance  of  the  corresponding  hemisphere  is  aniemie. 
Careful  examination  by  proper  methods  will  usually  reveal  miliary  aoear- 
isms  in  or  around  the  focus.     Care  must  be  exercised  not  to  mistake  for 
these   aneurisms   hemorrhages   into  the  perivascular  sheaths,  the  so-called 
dissecting  aneurisms  which  are  usually  to  be  found  about  cerebral  eitnn. 
sations.     If  life  be  prolonged,  retrograde  metamorphoses  occur  in  the  extreri- 
sated  blood.     The  color  changes  from  dark  red  to  brownish  or  yellow  io  cMh 
sequence  of  the  formation  of  blood-pigment  in  the  form  of  granular  and  of 
crystalline   ha^matoidin   out  of  the  red  blood-corpuscles.      From  di&N>lTd 
coloring  matter  the   surrounding  brain-substance  becomes  stained  diffonelj 
yellow  or  brown.     The  fibrin  and  the  lacerated  nerve-elements  undergo  dii- 
integration  and  arc  absorbed,  granular  corpuscles  making  their  appearance. 
While  these  regressive  changes  are  going  on,  a  connective-tissue  capsule  is 
formed  by  reactive  inflammation  around  the  focus.     The  final  result  i«  the 
production  of  a  so-called  apoplectic  cyst.     This  cyst  consists  of  a  fibrow 
capsule   enclosing   a   brownish    or   yellowish    (rarely   a   clear)   fluid.    The 
cyst-wall    and    the    fluid    are    stained    by   blood-pigment.     Usually  dolictte 
threads   of   connective  tissue  traverse  the  cavity  between   the   cyst-walii. 
Sometimes  the  walls  of  the  cyst  come  together  and  only  a  pigmented  cici- 
trix  is  left.     It  is  probable  that  a  cicatrix  may  also  be  formed  without  the 
intervention  of  a  cyst.     It  rarely  happens  that  the  inflammation  around  iIm 
extravnsated  blood   is  sufiicient  to  cause  extensive  softening,  and  abscen 
seems  never  to  follow.     When  the  hemorrhage  is  situated  in  the  peripbeiy    , 
of  the  convolutions,  the  changes  are  essentially  the  same,  except  that  here 
the  pia  mater  forms  the  outer  covering  of  the  focus. 

The  lungs  of  those  dying  in  the  early  stages  of  cerebral  hemorrhage  •» 
usually  congested  and  oedcmatous,  often  containing  extravasations  of  blooJt 
particularly  in  the  lower  lobes. 

The  secondary  degenerations  which  follow  after  a  certain  time  (from  ai   * 
weeks  to  several  months)  hemorrhagic  foci  situated  in  certain  regions  of  tlie   , 
brain   deserve  a  brief  mention  here.      These  secondary  degenerations,  fim   i 
studied  exhaustively  by  Tiirck,  follow  not  only  hemorrhage,  but  softening  airf 
other  destructive  lesions  cutting  across  the  group  of  motor-fibres  which. begin- 
ning in  the  anterior  and  posterior  central  convolutions,  pass  through  the  corou 
radiata,  the  internal  capsule,  the  pes  pcdunculi;  the  pons,  and  the  anterior  pJ^ 
amids  of  the  medulla  oblongata  to  the  crossing  of  the  pyramids,  where  UM 
greater  portion  cross  over  and  descend  in  the  posterior  part  of  the  ktenl 
column  of  the  opposite  side,  a  small  portion  continaing  in  the  median  re^oi 
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of  ihc  anterior  column  of  the  same  side.     Destructive  lesions  of  the  internal 
capsule  especially,  and  also  of  the  central  convolutions,  lower  portion  of  the 
corona  radiata  and  of  the  pes  pedunculi,  are  followed  by  atrophy  of  the  motor- 
fibres  below  the  seat  of  lesion.     The  secondary  degeneration  not  only  con- 
sists in  atrophy  of  the  nerve-fibres,  but  is  accompanied  by  increase  of  the 
connective  tissue  between  the  fibres.      It  is  at  first  characterized  by  the 
appearance  of  large  numbers  of  granular  cells.     The  atrophied  bundles  are 
visible  on  fresh  specimens  as  gray  bands  following  the  course  which  has  just 
been  described  as  that  of  the  motor — or,  as  they  are  called,  pyramidal— fibres. 
Upon  making  a  cross-section  of  the  spinal  cord  in  a  case  of  secondary  descend- 
ing degeneration  a  triangular  gray  patch  will  be  observed  in  the  posterior  part 
of  the  lateral  column  on  the  side  opposite  the  lesion  in  the  brain,  and  a  narrow 
gray  band,  not  always  visible  to  the  naked  eye,  in  the  anterior  column  near 
Uie  median  fissure  on  the  side  of  the  lesion.     The  contrast  in  color  between 
the  healthy  and  the  degenerated  parts  becomes  more  distinct  in  specimens 
Ittideoed  in  chromic  acid.     Lesions  confined  to  the  nucleus  caudatus,  lentic- 
ttl&r  nucleus,  or  to  regions  of  the  brain  other  than  those  named  are  not  fol- 
lowed by  these  secondary  degenerations.     The  degeneration  does  not  affect 
tke  peripheral  motor  nerves. 

Clinical  History. — Of  the  several  pathological  conditions  which  occa- 
Bon  sudden  coma  or  apoplexy,  cerebral  hemorrhage  is  the  most  frequent  in 
ito  occurrence.  Some  writers  limit  the  term  apoplexy  to  sudden  coma  caused 
bj  extravasation  of  blood.  In  a  large  majority  of  cases  the  apoplectic  attack 
is  without  premonition.  It  is,  however,  sometimes  preceded  by  certain  cere- 
bnl  symptoms,  such  as  a  sense  of  weight  or  fulness,  vertigo,  tinnitus  aurium, 
and  flushing  of  the  face.  These  symptoms,  however,  are  not  sufficiently 
lignificant  to  warrant  a  prediction  of  impending  apoplexy,  especially  if  the 
pitient  have  never  had  an  attack.  It  is  not  uncommon  for  an  attack  to 
occur  at  a  time  when  the  person  attacked  feels  unusually  well. 

k  an  apoplectic  attack  the  loss  of  consciousness  may  be  so  abrupt  that  the 
pitient,  if  standing  or  walking,  falls  to  the  ground  as  if  felled  by  a  blow ; 
bot  in  most  instances  the  coma  is  developed,  not  instantaneously,  but  during 
a  period  ranging  from  a  few  moments  to  half  an  hour  or  even  longer.  It  has 
bappened  to  me  to  witness  an  attack  which  occurred  when  I  was  interrogat- 
ing a  patient  who  had  just  stated  that  he  had  felt  on  that  day  unusually  well. 
I  noticed  suddenly  a  change  in  his  appearance,  as  if  he  were  mentally  agi- 
tated; his  expression  changed  and  he  winked  with  his  left  eye  only.  He 
aade  an  effort  to  rise  and  fell  from  the  chair.  The  right  side  was  paralyzed. 
He  did  not  at  once  become  unconscious,  but  was  irrational,  attempting  to 
ipeak,  being  unable  to  articulate,  and  frequently  making  efforts  to  get  up 
mm  the  sofa  on  which  he  had  been  placed.  The  respiration  soon  became 
heavy,  with  slight  stertor  and  puffing  of  the  lips.  He  vomited  freely.  He 
hecame  profoundly  comatose  in  about  half  an  hour.  He  remained  in  the 
eoButose  state  and  died  within  twenty-four  hours. 

The  coma  in  different  cases  is  more  or  less  profound.     When  complete,  the 

ftient  cannot  be  roused  in  any  degree  by  efforts  to  awaken  consciousness ;  but 
many  cases  there  is  not  this  total  loss  of  mental  faculties.    Voluntary  move- 
araota  in  some  cases  are  entirely  wanting ;  and  except  that  the  movements  of 
topiration  continue,  the  body  is  as  motionless  as  a  cadaver.     In  the  major- 
I    kj  of  cases,  however,  the  patient  exerts  the  will,  although  all  manifestations 
of  intelligence  may  be  wanting.    In  this  way  the  existence  of  unilateral  paral- 
pis  becomes  apparent.      The  movements  are  limited  to  the  upper  and  lower 
eztremitj  of  one  side,  and  it  is  evident  that  hemiplegia  is  added  to  the  apo- 
plexj.    The  paralysis  is  generally  at  first  complete,  and  the  paralyzed  limbs  are 
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motionless  as  regards  vcilition.    The  reepirationsi  are  hlow,  llje  th    V 
tiiiifji  irregular,  and  tJitf  inHpiratioDS  are  stertorous  or  i-During,    I 
profound,  the  Tnieeiiiatur  luUi^eles  nnd  the  lips  are  flnecid  and 
in  expiration.     The  pulse  is  usually  diminiiihed  in  fretjueucy,  1  ^ 

the  artery  striking  against  the  finger  like  a   met^l  rod.      Exccpiioimih  tU 
pulse  is  small  and  feeble.     The  face  is  frequently  flushed,  and.  if  ri^wniUiffl 
be  much  embarrassed,  mon*  or  less  livid,  but  it  is  sometimes  [lallid    T>i# 
surface  in  most  caf^es  is  warm,  but  sometimes  it  is  cooL     At  first  the  t**aif<f^ 
ature  uf  the  body,  a.s  cietermined  by  the  thermometer,  is  lowered  from  our  i. 
two  and  a  half  degrees,  but  after  twenty-four  hours  there  is  ui^uallyi  comiI 
erable  inerease  of  the  body-heat.     The  pupil  may  be  eontractcd  or  dilatd,'''r^ 
without  either  contruetion  or  dilatation,  immovable,  and  gome  disp'i*-'"  i  •  *-  - 
the  two  pupik  is  not  uncommon.     Tlie  muscles  are  generally  t 
some  cases  rigid,    liigidity  of  the  muiieles  is  the  rule  in  intravrim  niKir  "u- 
orrhages.      Convulsive  movements  are  infref|Uent,  but   they  Mimetiaie>  <»«ur- 
especially  when   the  hemorrhage  involves  the  motor  cortical  region.    V' 
are  usually  limited  to  oue  aide^  and  to  the  side  not  paralyzed.     To  thif  r 
there  are  exceptions.     The  limKs  are  sometimes  rigid  on  the  iiou-paraJp 
side.     Vomiting  is  usual  at  or  shortly  after  the  attack. 

These  are  the  prominent  symptoms  which  eharaeteriie  the  aj 
Its  duration  varies.      It  may  last  for  a  few  moments  only,  the   j 
ally  emerging  from   it,  or  unconsciousness  slowly  dimippears  ailer  the  lap 
of  a  few  hours,  or  the  state  may  continue  for  days  and  then  pa(ts  t^ff-    A^^ 
rule,  if  the  coma  persist  without  any  improvifment  for  eight  or  ten  li 
especially  if  during  this  period  the  coma  become  more  and  morv  p:  :    ^^ 
iuiprovement  is  not  to  be  expected,  and  the  attack  will  prove  fatal    (In  it* 
other  hand,  the  attack  may  prove  fatal  in  a  few  mttments.  the  itj    ^    '   iv.,.  • 
being  by  apmea  ;  or  death  takes  place  after  several  hours  ;  or,  :i 
pleetic  state  continues,  and  jiroves  fatal  aAer  the  lapj^e  of  several  ^\.iy.\\^ 
latter  case  the  mode  of  dving  being  by  asthenia  and  apna*a  com  hi  mil. 

Patients  emerging  from  the  eimia  appear  as  if  awakened  from  ^^  > 

rarely  evince  surjirise  or  ask  what  has  happened  to  them,    A  not ;  ^  ~ 

gnce,  lasting  for  several  days,  is  a  lateral  deviation  of  the  i 
times  there  is  rotation  of  the  head  in  a  direction  opposite  to  the  j 
[Tliis  turning  of  the  head  and  eyes  toward  one  and  the  same  -  " 

as  v*titJHgate  thviatioit.     It  is  not  associated  with  any  particular  '■• 

the  early  stages  of  cerebral  hemorrhage  conjugate  deviation,  whua  [»rt>«?*i*^» 
is  away  from  the  paralyzed  side  or  t-oward  the  lesion  ;  lat^r,  when  rigidity  ''^ 
the  paralyzed  muscles  has  taken  place,  the  head  and  eyes  are  turne*i  ii**y 
from  the  lesion-r-i.  i\  toward  the  paralysed  side. — ^ILl  With  more  or  b"^ 
incnmse  of  the  body -heat  pain  is  referred  to  the  heaif  iSome  tiroes  ther*  ** 
delirium,  and  spasmodic  movements  or  contraction.**  of  the  paralvicd  m«^*^ 
may  occur.  These  symptoms  denote  circumscribed  inflammation  of  the  l*f** 
surrounding  the  blood-clot.     As  a  rule,  they  disappear  after  a  few  days. 

The  symptoms  in  ap<tplexy  dependent  on  cerebral  hemorrhage  »n»  *f^^^^^ 
tially  the  same  as  when  coma  from  c«imj*res8ion  of  the  brain  followp  '^^ 

to  the  head.     The  e.^travasation  of  bluud  produces  a  shock  or  HttiM  '  _^ 

riipon  the  brain  proportionate  tu  the  rapidity  and  the  amount   * 
thage,  and  the  pressure  affects  the  circulation   in   the  whole   i  ^ 

The  pressure  impedes  the  cireulatiim  in  the  substance  of  the  > 
apoplectic  [thenomena  are  measurably  due  to  the  want  of  a  pr<  i 
blood  therein*  The  production  of  upo|doxy  depends  on  the  > 
extravasation.  If  it  take  place  gradually,  apoplexy  is  not  imhK.  .,  -.. 
be  not  sufficient  to  destroy  life  within  a  brief  period,  the  cireal«tian 
become  restored  sufficientlv  for  the  restoration  of  coupciottsnesM*. 
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The  symptoms  which  remain  after  the  disappearance  of  the  coma  depend 
upon  the  situation  of  the  clot.  In  the  next  article  will  be  considered  symp- 
toms referable  to  hemorrhage  and  other  lesions  occupying  different  parts  of 
the  encephalon.  In  the  present  article  the  hemorrhages  in  the  usual  situ- 
ation— namely,  in  the  basal  ganglia  and  their  neighborhood — will  be  taken  as 
the  basis  of  description.  It  is  important  to  distinguish  between  symptoms 
due  to  the  destruction  of  a  certain  part  of  the  brain  by  the  hemorrhage  and 
symptoms  dependent  upon  pressure,  oedema,  and  other  disturbances  of  nutri- 
tion in  parts  adjacent  to  the  clot.  Evidently,  the  first  set  of  symptoms  are 
permanent,  while  the  second  set  of  symptoms  may  be,  and  usually  are,  recov- 
ered from.* 

Hemiplegia  is  a  constant  effect  of  cerebral  hemorrhage  when  the  extrava- 
sation takes  place  in  the  situations  in  which  it  occurs  in  the  great  majority 
of  cases.     After  the  apoplectic  state  disappears  the  hemiplegia  remains  ;  but 
in  a  small  proportion  of  cases  the  hemiplegia  occurs  without  loss  of  conscious- 
ness, this  proportion  being  much  smaller  than  in  cases  of  cerebral  embolism. 
The  attack  of  hemiplegia  without  apoplexy  is  often  sudden,  but  the  paralysis 
is  sometimes  developed   gradually.       The   difference  as  regards  this  point 
probably  depends  on  whether  the  extravasation  take  place  quickly  or  slowly. 
The  hemiplegia,  however,  may  be  at  first  complete,  although  unaccompanied 
by  any  impairment  of  consciousness.     The  following  account  of  the  hemiple- 
gia dependent  on  cerebral  hemorrhage  is  applicable  to  cases  with  or  without 
an  apoplectic  attack. 

The  paralysis  may  embrace  both  motion  and  sensation,  or  it  may  be  limited 
to  motion.  In  the  great  majority  of  cases,  if  sensation  be  at  first  lost,  it  is 
ihortly  regained,  the  motor  paralysis  continuing.  The  paralysis  may  be  com- 
plete or  incomplete,  and  if  incomplete  it  may  be  of  every  gradation  as  regards 
d^ree.  The  paralysis  may  be  complete  in  one  and  incomplete  in  the  other 
extremity.  If  incomplete  in  both  extremities,  the  degree  of  paralysis  is  gen- 
erally greater  in' one  than  in  the  other  extremity,  and  in  the  vast  majority  of 
eaaes  the  greater  degree  is  in  the  upper  extremity. 

Li  cases  of  complete  motor  paralysis  movements  may  frequently  be  pro- 
duced by  pricking  the  integument,  tickling  the  sole  of  the  foot,  or  applying 
a  beated  iron  to  the  surface.  These  movements  take  place  without  volition, 
and  much  to  the  surprise  of  the  patient  if  the  mental  faculties  be  intact. 
They  are  purely  reflex.  They  are  produced  in  the  lower,  but  rarely  in  the 
upper,  extremity.  In  most  cases  of  cerebral  hemiplegia  the  tendon  reflei^es 
are  increased  on  the  paralyzed  side,  and  to  a  less  extent  on  the  healthy  side; 
whereas  the  skin  reflexes,  including  the  cremaster  reflex,  are  diminished  on  the 
paralyzed  side.  Direct  mechanical  irritation  of  the  paralyzed  muscles  will 
oiften  cause  marked  contractions  which  arc  possibly  of  a  reflex  nature. 
There  is  a  notable  difference  in  different  cases  as  regards  the  condition  of 
the  muscles  of  the  paralyzed  limbs.  They  are  in  some  cases  soft  and  flaccid, 
ofering  no  resistance  to  the  movement  of  the  limbs  in  different  directions ; 
hot  in  other  cases  they  are  hard  and  rigid,  resembling  sometimes  muscles  in 
tetanic  contraction,  and  offering  much  resistance  to  movements  of  the  limbs. 
The  paralysis  generally  involves  the  muscles  of  the  face,  the  side  affected, 
•s  a  rule,  corresponding  to  the  paralyzed  limbs.  Exceptionally,  the  limbs  on 
8W  ode  and  the  face  on  the  opposite  side  are  affected.    This  is  called  crossed 

'  It  is  pofisiblc  that  symptoms  due  to  destruction  of  hrain-siil^stanre  may  disappear  by 
«llier  parts  of  the  brain— for  instance,  corresponding  parts  of  the  opposite  hemisphere— 
lii^  on  vicariously  the  functions  of  the  destroyed  district.  This  supposition,  how- 
««r,  euinot  be  considered  as  proven.  There  is  no  way  of  distinjfuishing  between 
^fnptoms  resnlting  from  destruction  of  brain-substance  and  those  dependent  on  dis- 
tmd  Dutrition  of  brain-substance,  except  that  the  latter  di8ap|)ear  more  or  less 
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paralysis  (paralj/ste  aUcrne)^  [and  is  indicative  of  a  lesion  in  the  pons  below 
the  decussation  of  the  facial  nerve  and  above  that  of  the  pyramids. — H.] 
Only  the  muscles  of  the  lower  facial  district — namely,  the  muscles  of  the 
mouth,  cheek,  and  nose — are  affected.  On  the  paralyzed  side  of  the  facae 
the  expression  is  abolished,  and  when  the  facial  muscles  are  excited  to  action, 
as  in  speaking  or  smiling,  the  mouth  is  drawn  to  the  opposite  side.  Volun- 
tary power  over  the  frontal  muscle  and  the  orbicular  muscle  of  the  eye  is 
rarely  lost.  The  patient  is  generally  able  to  close  the  eye  on  the  affected 
side,  but  he  cannot,  as  a  rule,  close  the  eye  on  the  affected  side  while  the 
other  eye  remains  open.  The  power  over  the  orbicular  muscle  in  a  certain 
proportion  of  cases  is  very  obviously  impaired.  The  patient  usually  winks 
on  the  affected  side. 

If  the  patient  protrude  the  tongue,  the  extremity  frequently  points  to  the 
paralyzed  side  of  the  face.     In  the  instances  in  which  the  tongue  has  been 
thought  to  point  to  the  opposite  side  there  was  probably  an  error  of  observa- 
tion.    The  tongue  may  appear  to  be  thus  deflected,  owing  to  the  different 
situations  of  the  upper  lip  and  angle  of  the  mouth  on  the  paralyzed  i<ide. 
If  the  mouth  on  this  side  be  drawn  by  the  finger  laterally,  so  as  to  be  in 
symmetry  with   the   opposite   side,  the  tongue,  which   had  appeared  to  b^ 
deflected,  may  be  seen  to  be  protruded  in  a  direct  line  or  to  point  to  tbe 
paralyzed  side.     The  loss  of  certain  teeth  may  cause  the  tongue  to  protmde 
in  an  abnormal  direction.     The  deflection  of  the  tongue  to  the  panljied 
side  may  be  explained  by  the  action  of  the  stylo-hyoid  muscles  and  of  tie 
posterior  belly  of  the  digastric,  which  effect  the  protrusion  of  the  tongue  bj 
elevating  the  base  attached  to  the  hyoid  bone.     When  only  the  muscles  of 
one  side  act,  the  base  is  elevated  upon  this  side  only,  and  the  tip  of  the 
tongue  is  protruded  to  the  opposite  or  paralyzed  side ;  or  the  deviation  of 
the  tongue  may  be  the  result  of  paralysis  of  the  hypoglossal  nerve  supplving 
the  genio-glossus  muscle.     The  velum  pendulum  palati  on  the  side  of  the 
paralyzed  limbs  is  sometimes  involved  in  the  paralysis.     This  is  shown  bj 
an  abnormal  flaccidity  of  the  velum  on  one  side,  which  remains  motionleM 
when  the  muscles  of  the  other  side  are  seen  to  contract  on  depressing  the 
tongue  with  a  spatula.     The  uvula  in  these  cases  is  deflected  to  the  unif- 
fected  side ;  but  this  alone  is  not  evidence  of  paralysis,  as  deflection  of  tke 
uvula  to  one  side  is  frecjuently  observed  in  healthy  persons.     Occasionallj 
there  are  ptosis,  diverging  strabismus,  and  dilatation  of  the  pupil,  sometifflei 
on  the  same  side,  but  in  the  great  majority  of  cases  on  the  side  opposite  to 
that  of  the  paralyzed  limbs.     These  symptoms  show  that  the  third  cnniil 
nerve  is  involved.     The  other  nerves  distributed  to  the  eye  are  very  nrelf 
involved.     The  fifth  nerve  usually  escapes.     The  eighth  nerve  is  unaffected, 
save  in  certain  cases  of  hemiplegia  with  coma  about  to  terminate  fatally. 
The  nerves  of  special  sense  almost  always  escape.     The  muscles  of  respin- 
tion  are  not  usually  involved  in  the  paralysis,  the  respiratory  movements  on 
the  two  >sides  being  equal.     Sometimes,  however,  the  respiratory  muscles  on 
the  hemiplegic   side  are   paretic,  as   is  made  evident  by  a  slower  and  less 
complete  expansion  of   that  side   of   the  chest  than  of  the  opposite  side, 
This  lessened  expansion  may  explain  a  tendency  of  pulmonary  comptio^ 
tions,  which  are  common  in  cerebral  hemorrhage,  to  affect  the  lung  on  tlie 
side  opposite  to  the  hemorrhage.     The  muscles  of  the  neck  and  trunk  ii 
ireneral  remain  unaffected.     It  is  a  law  that  muscles  which  usually  act  co-or- 
dinately or  consensually,  such  as  the  muscles  of  the  eye  and  the  respirttoit 
muscles,  escape  in  hemiplegia.    The  trapezius  muscle  on  the  paralyzed  side  it 
usually  paretic,  causing  a  sinking  of  the  corresponding  shoulder. 

The  clinical  history  of  hemiplegia  from  cerebral  hemorrhage  presents  mack 
diversity  in  different  cases.     It  is  impossible  to  judge  at  first  of  the  prospect 
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a«  regards  the  amount  of  improveineiit  whieh  will  take  place.  More  or  less 
improvement  takes  place  in  the  majority  of  cases.  The  improvement  is  usu- 
ally gradual.  The  sensibility,  if  this  have  been  lost,  is  first  restored,  and 
it  may  become  abnormally  increased  on  the  affected  side.  The  paralyzed 
condition  of  the  face  may  diminish  or  disappear  in  a  short  time.  Improve- 
ment, as  a  rule,  begins  sooner  and  progresses  more  rapidly  in  the  lower  than 
in  the  upper  extremity.  Frequently  the  patient  is  able  to  walk  without 
much  difficulty,  while  the  upper  extremity  remains  almost  completely  para- 
Ijied.  The  manner  of  walking  varies  in  different  cases.  If  the  rotating 
muscles  of  the  thigh  be  relatively  but  little  affected,  the  limb  is  thrown  for- 
ward so  as  to  describe  the  arc  of  a  circle ;  but  frequently  the  body  is  inclined 
to  the  opposite  side  and  the  limb  is  dragged  after  its  fellow.  Sometimes  it 
is  brought  forward  with  a  jerking  movement.  Tremulousness  of  the  limb 
in  walking  is  sometimes  observed.  The  patient  often  experiences  difficulty 
m  walking,  from  a  depression  of  the  toes  which  renders  him  liable  to  trip. 
A  remote  effect  upon  the  paralyzed  parts  is  deficiency  of  volume  or  wast- 
ing, this  effect  being  proportionate  to  the  degree  of  permanent  paralysis. 
Atrophy  of  the  paralyzed  muscles,  however,  occurs  later,  and  is  much  less  in 
degree,  than  in  cases  of  paralysis  from  affections  of  nerves  or  of  the  spinal 
cori  The  atrophy  which  takes  place  is  due  to  disuse  of  the  muscles. 
Firaljses  dependent  on  cerebral  lesions  are  distinguished  by  the  absence  of  a 
trophio  disturbance  of  the  affected  muscles.  The  paralyzed  muscles  also,  as  a 
nle,  respond  to  the  excitation  of  electricity;  that  is,  their  electro-contractility 
ii  preserved.  The  temperature  in  hemiplegia  becomes  less  on  the  paralyzed 
than  on  the  opposite  side  ;  the  pulse  has  less  amplitude  ;  and  the  veins  some- 
tines  show  congestion.  There  may  be  oudema  on  the  paralyzed  side.  Remote 
effects  relate  to  the  contraction  of  certain  muscles.  Permanent  contraction  of 
ihe  flexor  muscles,  especially  of  the  forearm,  is  frequently  observed.  It  is  in 
•one  cases  due  to  a  contraction  sufficient  to  overcome  antagonizing  muscles, 
ud  in  other  cases  to  a  greater  degree  of  paralysis  of  the  extensor  muscles, 
die  flexors  contracting  simply  because  they  are  not  antagonized.  In  the 
latter  case  the  flexed  parts  are  restored  with  a  little  force ;  and  in  the  former 
tke  contracted  muscles  offer  resistance  to  efforts  for  extension.  It  is  cus- 
tomary to  distinguish  a  primary  and  a  secondary  contracture.  The  primary 
contracture  appears  a  few  days  after  the  attack,  and  is  attributed  to  reactive 
inflammation.  It  generally  disappears.  The  secondary  contracture  appears 
•ereral  months  afler  the  attack,  and  is  permanent.  It  is  attributed  by  many 
to  secondary  degeneration  of  the  spinal  cord.  It  is  a  bad  prognostic  sign. 
Weir  Mitchell  has  observed  that  the  growth  of  the  nails  on  the  limbs  of  the 
ftSceted  side  is  arrested,  and  that  a  resumption  of  their  growth  is  a  forerun- 
•eiof  a  return  of  power  over  the  paralyzed  muscles.  There  is  a  tendency  to 
tbc  formation  of  bed-sores,  particularly  on  the  nates  and  over  the  trochanter 
of  the  paralyzed  side. 

The  mental  condition  in  different  cases  of  hemiplegia  from  cerebral  hemor- 
ringe  presents  great  variation.  The  faculties  of  the  mind  are  generally,  if 
•ot  invariably,  more  or  less  impaired.  Patients  are  moved  to  tears  or  laugh- 
*tr  by  trivial  circumstances.  A  marked  change  in  character  is  frequently 
•kerved.  Patients  are  liable  to  become  impatient  and  irritable.  They  lose 
•eff-feliance,  and  are  easily  influenced  by  those  around  them.  This  fact  some- 
has  important  medico-legal  bearings.  The  tendency  is  to  progressive 
painuent  of  the  mental  faculties,  ending  at  last  in  imbecility.  Cases 
Per  mach  as  regards  the  rapidity  of  progress  toward  this  result.  The 
I  jBeoUd  deterioration  doubtless  often  depends  in  no  small  measure  on  the 
f  deicieQCj   of    the   exercise    of    the   mental    faculties    after   paralysis    has 
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Aphasia  has  been  already  considered  as  incident  to  cerebral  embolij^m  aii<i 
thrombosis.  (Vide  p.  594.)  It  occurs  in  a  certain  proportion  of  the  cslacs  of 
hemiplegia  caused  by  cerebral  hemorrhage.  There  may  be  either  total  lo« 
or  more  or  less  impairment  of  speech,  and  the  aphasia  may  be  either  ataxia 
or  amnesic.  As  regards  the  dependence  of  this  symptom  on  the  sitaation  of 
the  clot,  the  facts  stated  in  connection  with  Cerebral  Embolism  and  TbroDi 
bosis  are  applicable.  Recovery  from  the  aphasia  is  less  likely  to  take  plaw 
when  dependent  on  the  presence  of  a  clot  than  when  it  depends  on  occlaBioi 
of  an  artery.  Aphasia  is  to  be  distinguished  from  the  difficulty  in  artico 
lation  arising  from  paralysis  of  the  tongue  and  lips. 

Causation. — The  dependence  of  cerebral  hemorrhage  on  conditions  pertaio- 
ing  to  the  vessels  within  the  brain  has  been  considered  in  connection  with  the 
anatomical  characters,  and  also  its  relation  to  disease  of  the  heart.     The  locai 
conditions  are  rarely  present  prior  to  the  middle  period  of  life ;  hence,  apoplexy 
and  hemiplegia,  caused  by  cerebral  hemorrhage,  seldom  occur  in  persons  \em 
than  forty  years  of  age.     In  the  majority  of  cases  the  age  is  more  than  «itj. 
Cerebral  hemorrhage  is  somewhat  more  frequent  in  males  than  in  femalei. 
The  various  causes  of  arterio-sclerosis  are  remote  causes  of  cerebral  heinor. 
rhage.    Such  causes  are — alcoholism,  syphilis,  gout,  and  hereditary  predi^poir. 
tion.     As  already  stated,  simple  hypertrophy  of  the  left  ventricle  of  the  hetrt 
may  have  a  causative  relation  to  cerebral  hemorrhage  by  increasing  trteriil 
tension,  assuming  the  existence  of  the  lesions  of  the  arteries  of  the  brain  whick 
have  been  described.     Hypertrophy  associated  with  mitral  stenosis  or  insafi- 
ciency  or  with  aortic  lesions  has  no  causative  agency.    It  is  doubtful  if  venoui 
congestion,  incident  to  dilatation  of  the  right  side  of  the  heart  or  other  caum, 
ever  has  much  agency  in  determining  the  occurrence  of  hemorrhage.    Actire 
congestion  from  causes  other  than  simple  hypertrophy  of  the  heart  may  htn 
this  effect.     Persons  have  been  attacked  when  under  mental  excitement,  is  ii 
public  speaking  or  in  a  fit  of  anger.     In  two  cases  under  my  observation  u 
apoplectic  attack  took  place  during  sexual  intercourse.     Straining  at  stool, 
violent  muscular  exercise,  the  throes  of  labor,  and  drunkenness  have  in  sone 
cases  appeared  to  produce  an  attack.     All  these  are  exciting  causes.    In  the 
larger  proportion  of  cases  the  hemorrhage  takes  place  without  any  obTiou 
exciting  cause.    In  a  considerable  proportion  of  cases  it  occurs  during  sloe^ 
I  have  known  it  to  occur  in  a  patient  considerably  reduced  by  prolongel 
menorrhagia,  and  to  follow  much  loss  of  blood  from  hemorrhoids. 

Formerly,  much  importance  was  attributed  to  a  so-called  apopffctic  arnrfh 
tufton,  consisting  of  shortness  of  the  neck,  with  considerable  embanpohU  ai 
what  is  known  as  a  full  habit.  An  analysis  of  a  considerable  number  of  ca«i 
shows  that  no  reliance  is  to  be  placed  on  these  or  any  other  external  clitnO' 
ters  as  denoting  a  predisposition  to  cerebral  hemorrhage. 

Diagnosis. — Apoplexy  from  cerebral  hemorrhage  maybe  confounded wi4 
several  morbid  conditions  which  involve  coma  more  or  less  complete.  Tbew 
is  little  risk  of  confounding  apoplexy  and  syncope  except  for  a  short  time,fo  1 
syncope  is  of  brief  duration.  It  is  characterized  by  death-like  pallor,  tMr  ' 
ness,  catching  of  the  breath,  and  great  feebleness  or  extinction  of  the  pul»— 
symptoms  which  do  not  belong  to  the  clinical  history  of  cerebral  hemorrhage. 
The  coma  which  sometimes  follows  an  epileptic  paroxysm  bears  a  resemblanec 
to  apoplexy.  Knowledge  of  the  fact  that  the  comatose  state  has  been  pie- 
ceded  by  violent  convulsions,  with  difficult  and  noisy  respiration  from  larjtt* 
geal  spasm,  will  at  once  settle  the  character  of  the  attack.  Without  tlm 
knowledge  the  foam  or  blood  on  the  lips  and  the  wounded  tongue  show  thai 
epileptic  convulsions  have  occurred.     The  doubt  can  only  arise  when  thi 
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%  stranger  found  in  an  unconscious  state.  The  physician  generally 
»r  is  able  to  ascertain  that  the  patient  is  subject  to  epileptic  fits. 
m  of  epilepsy  may  act  as  an  exciting  cause  of  apoplexy.  Hysteri- 
i  another  condition  which  may  suggest  the  existence  of  apoplexy, 
be  discriminated  by  the  characteristic  phenomena  of  hysteria  having 
he  comatose  state ;  by  convulsive  movements  in  some  cases,  into 
tion  enters  more  or  less ;  and  by  the  absence  of  stertor,  the  mobility 
,  and  the  restoration  of  consciousness  on  resorting  to  the  cold  douche, 
stence  generally,  in  uraemic  coma,  of  epileptiform  convulsions  if 
not  coexist,  suggests  the  probable  existence  of  renal  disease,  and 
is  found  to  contain  cither  albumen  or  casts,  or  both, 
id  alcoholic  intoxication  may  be  mistaken  for  apoplectic  coma.  The 
are  the  differential  points :  The  odor  of  spirits  or  of  wine  in  matters 
id  in  the  breath  of  the  patient ;  absence  of  hemiplegia ;  the  pulse 
;ble  or  soft  and  increased  in  frequency,  not  diminished  in  frequency 
as  it  is  usually  in  apoplexy ;  the  pupils  dilated.  The  patient  can 
be  roused  sufficiently  to  exhibit  some  of  the  manifestations  of 
tss  in  the  manner  of  speaking.  Pouring  cold  water  upon  the  head 
isiderable  height  is  a  ready  mode  of  partially  arousing  the  patient, 
trtant  to  make  this  discrimination.  To  call  apoplexy  drunkenness 
an  unfortunate  error,  and  the  reverse  would  be  annoying  to  the 
jr. 

narcotism  due  to  opium-poisoning  the  patient  by  vigorous  efforts 
illy  be  roused  for  an  instant.  The  respirations  are  notably  dimin- 
equency,  but  there  is  no  stertor.  The  pupils  are  contracted.  There 
plegia. 

ic  coma  is  distinguished  by  low  temperature,  the  thermomet-er  fre- 
3gistering  96°  F.  in  the  mouth,  the  chloroform-like  odor  of  the 
le   presence   of  sugar   in    the   urine,   and   sometimes   by   intense 

-«] 

itic  coma  caused  by  active  hyperaemia  (congestive  apoplexy)  and 
^eal  hemorrhage  is  excluded  by  the  coexistence  of  hemiplegia, 
a  may  generally  be  ascertained  during  the  apoplectic  state.  The 
»ves  the  extremities  of  one  side,  while  those  of  the  other  side  remain 
He  may  manifest  sensibility  only  when  the  integument  of  one 
ched  or  pricked.  The  face  may  be  drawn  to  one  side,  especially  if 
ions  of  pain  can  be  produced.  The  paralyzed  members,  when  raised 
jd  to  drop,  fall  as  if  inanimate.  The  absence  of  the  cremaster  reflex 
alyzed  side,  and  its  presence  on  the  other  side,  may  assist  in  deter- 
3  hemiplegic  side  during  coma.  On  the  other  hand,  meningeal  bem- 
ad cerebral  hyperaemia  do  not,  as  a  rule,  give  rise  to  hemiplegia. 
!nce  or  otherwise  of  hemiplegia  is  of  course  readily  ascertained  after 
t  emerges  from  the  apoplectic  state.  The  exclusion  of  embolism  as 
is  more  difficult  and  is  not  always  practicable.  For  the  differential 
I  reader  is  referred  to  the  diagnosis  of  embolic  apoplexy  (p.  596). 
ta  without  apoplexy  may  be  caused  by  cerebral  affections  other  than 
^e,  embolism,  and  thrombosis — namely,  by  tumors  and  abscess  of 
These  affections  give  rise  to  cerebral  symptoms  prior  to  the  occur- 
lemiplegia,  and  not  infrequently  to  paralysis  limited  to  one  or  more 
lial  nerves.  If  the  hemiplegia  be  not  preceded  by  symptoms  point- 
lor  or  abscess,  and  if  functional  hemiplegia  be  excluded,  the  differ- 
;nosis  lies  between  hemorrhage,  embolism,  and  thrombosis.  If  the 
i  have  occurred  suddenly,  thrombosis  may  be  excluded.  The  points 
Q  discrimii/ating  embolic  hemiplegia  have  been  stated.  The  occur- 
inal  hemiplegia  in  rare  instances  is  to  be  remembered  in  the  diagnosis. 
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The  importance  of  a  careful  examination  of  the  Lead  for  the  evidence  of 
injury  in  cases  of  coma  when  nothing  is  known  of  the  history  may  be  hen 
alluded  to.  A  patient  admitted  into  hospital  in  a  comatose  condition,  witb 
out  this  precaution  may  be  supposed  to  have  apoplexy,  when  sabsequently 
perhaps  at  the  autopsy,  fracture  of  the  skull  with  meningeal  hemorrh^ 
may  be  found. 

Prognosis. — An  attack  of  apoplexy  from  cerebral  hemorrhage  may  prore 
fatal  within  a  very  short  period,  sometimes  within  a  few  moments.     When  ii 
proves  suddenly  fatal,  the  coma  is  at  once  profound  and  accompanied  by  greil 
disturbance  of  respiration  and   loss  of  deglutition,  death  taking  place  bj 
apnoca.     A  fatal  termination  frequently  takes  place  after  the  lapse  of  froai 
twelve  to  twenty-four  hours.    The  coma  in  these  cases  continues,  and  becomes 
more  profound  ;  the  respiration  is  more  and  more  embarrassed  ;  tracheal  ralei 
occur ;    deglutition  is  gradually  lost ;    the  urine  is  retained  or  flows  awij 
involuntarily  ;  involuntary  dejections  occur  ;  and  the  mode  of  dying  is  chici? 
by  apnoea.     If  no  improvement  take  place  within  ten  or  twelve  hours,  tiit 
coma  remaining  or  becoming  complete,  disturbance  of  the  respiratioD  tad 
deglutition  being  more  marked,  there  is  little  room  for  the  expectitioo  of 
amendment,  and  the  case  will  probably  end  fatally  within  a  short  period.    Ii 
other  cases  life  is  prolonged  for  several  days,  the  patient  not  emerging  froB 
the  apoplectic  state,  but  more  or  less  improvement,  as  regards  conscioasoeOy 
taking  place  in  some  cases.     The  mode  of  dying  in  these  cases  is  by  ipnoet 
and  asthenia  combined. 

On  the  other  hand,  the  apoplectic  attack  may  pass  off  in  a  few  moments  or 
a  few  hours,  hemiplegia  remaining.  The  paralysis  at  first  is  generally  com- 
plete, and  the  sensibility  on  the  affected  side,  as  well  as  the  power  of  motioD, 
is  often  lost.  The  former  usually  returns  more  or  less  speedily ;  and  mon 
gradually  there  is  improvement  as  regards  the  power  of  motion.  In  moii  | 
cases  this  improvement  goes  on  progressively  until  a  certain  point  is  reacbd^ 
and  at  this  point,  which  varies  much  in  different  cases,  the  improvement  stops. 
More  or  less  of  the  paralysis  remains  permanently  as  a  rule.  It  is  impo8«ible 
to  judge  beforehand  of  the  degree  of  improvement  which  may  be  expected 
as  regards  the  paralysis.  The  completeness  of  the  paralysis  at  first  is  prolh 
ably  due  to  the  shock  or  contusion  of  the  parts  of  the  brain  in  proximitj  to. 
the  cxtravasated  blood.  After  recovery  from  this  the  amount  of  panljw 
will  depend  on  the  extent  of  damage  which  the  brain-substance  has  received. 

The  occurrence  of  cerebral  hemorrhage  involves  liability  to  its  recurrenot 
Of  those  who  recover  from  a  primary  attack,  a  considerable  proportion  an 
again  attacked  after  intervals  of  varying  duration  in  different  cases.  Ast 
rule,  the  hemorrhage  in  successive  attacks  is  greater,  rendering  them  mon 
severe  or  dangerous.  It  is,  however,  to  be  borne  in  mind  that  recurrencei 
do  not  always  occur.  Patients  with  hemiplegia  resulting  from  a  clot  in  tbi 
brain  sometimes  live  for  twenty  years  or  longer,  a  second  hemorrhage  not 
taking  place.  In  a  recurrent  attack  the  hemorrhage  may  be  on  the  wm 
side  or  in  the  other  hemisphere,  more  frequently  the  former.  Instances  ban 
occurred  in  which  a  hemorrhage  occurred  simultaneously  in  both  hemispberei, 
causing  double  hemiplegia.  The  mental  condition  aflter  the  occurrence  of 
hemorrhage  has  been  already  referred  to. 


Treatment. — To  bleed  or  not  to  bleed  is  the  first  question  which 
in  the  treatment  of  an  attack  of  apoplexy  from  cerebral  hemorrhage.  TIm 
answer  is  neither  affirmative  nor  negative  as  regards  cases  collectiTely,  bil  il 
may  be  either  according  to  the  symptoms  in  individual  cases. 

If  the  apoplectic  attack  be  accompanied  by  symptomB  deDoting  detemiai^ 
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tion  of  blood  to  the  head  and  increased  arterial  tension — a  flushed  face  and 
stroDg  palsation  of  the  carotids — venesection  is  indicated,  especially  if  the 
patient  be  robust  or  full-blooded  and  the  action  of  the  heart  be  abnormally 
0trong.  Under  these  circumstances  it  is  fair  to  infer  that  the  giving  way  of 
the  cerebral  artery  was  due  in  a  measure  to  the  hypersemia  or  to  the  arterial 
tension  as  an  accessory  or  exciting  cause.  Bleeding  will  not  undo  the  mis- 
chief which  has  already  taken  place,  but  it  may  prevent  an  increase  or  a 
renewal  of  the  hemorrhage.  In  a  certain  proportion  of  cases  the  symptoms 
are  essentially  different.  The  face  may  be  pallid,  the  carotids  do  not  beat 
Btrongly,  and  the  pulse  may  be  small  and  weak.  Venesection  under  these 
circumstances  is  contraindicated.  K  the  abstraction  of  blood  be  decided 
upon,  it  should  be  by  venesection.  It  is  important  that  the  effect  of  the 
bleeding  be  produced  promptly,  and  for  this  reason  cups  or  leeches  do  not  as 
well  meet  the  indication.  The  amount  of  blood  abstracted  should  be  deter- 
mined by  the  effect.     A  large  bleeding  is  rarely  indicated. 

Generally,  it  is  advisable  to  administer  an  active  cathartic.  Croton  oil, 
from  the  facility  with  which  it  is  administered,  its  efficiency  and  its  quickness 
of  operation,  is  to  be  preferred  to  any  other  cathartic.  Three  or  four  drops 
may  be  given  at  once  and  repeated  in  three  or  four  hours  if  free  purgation  be 
not  produced.  Its  operation  may  be  promoted  by  large,  stimulating  enemas. 
An  active  cathartic  should  not  be  given  if  the  pulse  be  notably  small  or 
feeble. 

The  patient  should  be  placed  in  a  cool,  airy  apartment ;  the  head  should 
be  moderately  raised ;  cold  or  evaporating  lotions  should  be  applied  to  the 
head,  or,  if  the  head  be  hot  and  flushed,  the  ice-cap ;  stimulating  pediluvia 
may  be  employed  if  the  extremities  be  cool ;  and  everything  constricting  the 
neck  and  chest  should  be  removed.  Attention  is  to  be  directed  to  the  bladder, 
and  if  required  the  use  of  the  catheter  is  not  to  be  delayed. 

These  are  the  measures  to  be  pursued  until  it  is  decided  whether  the  patient 
is  to  emerge  from  the  apoplectic  state.  If  after  the  lapse  of  several  hours 
the  symptoms  denote  a  hopeless  condition,  the  physician  must  content  him- 
self with  measures  which  appear  to  contribute  to  the  comfort  of  the  patient, 
for  he  is,  in  fact,  unconscious  of  suffering.  Purgatives  and  other  perturbat- 
ing  remedies  under  these  circumstances  will  only  tend  to  hasten  the  fatal 
^rmination.  If,  on  the  other  hand,  the  attack  pass  off,  the  measures  indi- 
cated are  simply  quietude  and  an  unstimulating  diet  until  symptoms  denote 
inflammation  around  the  clot.  These  do  not  call  for  active  treatment.  Cool 
applications  to  the  head,  a  sinapism  to  the  neck,  saline  laxatives,  and  perfect 
quietude  are  sufficient.  The  vital  powers  should  not  be  impaired  by  active 
treatment.  The  recovery  is  effected  by  the  disintegration  and  absorption  of 
the  clot,  and  this  requires  many  weeks  or  months.  The  processes  of  disinte- 
gration and  absorption  are  not  promoted  directly  by  any  medicines.  There  is 
no  ground  for  supposing  that  mercury,  iodine,  or  other  drugs  have  any  direct 
influence  over  these  processes.  Blisters  or  other  modes  of  counter-irritation 
are  of  no  utility.  Electricity  applied  to  the  brain  is  a  doubtful  measure,  and 
is  not  without  hazard  of  injury.  As  regards  the  clot,  nothing  can  be  done 
except  by  nourishing  the  patient  well,  avoiding  stimulants,  preventing  as  far 
as  possible  everything  which  disturbs  body  or  mind,  and  meeting  any  symp- 
tomatic indications.  The  case  is  now  one  of  hemiplegia  dependent  on  the 
presence  of  the  clot  and  the  damage  which  it  has  occasioned. 

A  tendency  to  the  formation  of  bed-sores  is  counteracted  by  observance  of 
strict  cleanliness  and  by  not  allowing  continued  pressure  on  susceptible  parts. 

Active  treatment  directed  to  the  paralyzed  muscles  is  contraindicated  while 
the  symptoms  denote  inflammation  or  irritation  at  the  situation  of  the  hemor- 
rhage.    Gentle  rubbing  of  the  paralyzed  limbs  and  passive  movements,  how- 
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ever,  may  be  resorted  to  with  but  littlt!  ik*ltty*     More  eiiereetl^  m^  i  r 
indicated  after  two  or  three  months.     The  objects  of  ireatmeiil  art  thr  pr, 
motion  of  the  circulation  and  nutrition  in  the  paralyzed  in  j'l 

with  the  increase,  as  far  as  possible,  of  their  functional  eapm  ii>-i! 

arc  massage  or  kneading,  rubbing  with  Rtitnulatintr  linitncnu>,  f*ais^ve  m0r#> 
ments,  electTicity,  and  volitional  exerci.«^.  Kneading,  rnbhingt  and  pioiit 
movements  should  he  systematically  and  perseveringly  employed.  If  thrjf 
not  occasion  fatigue,  they  cannot  be  too  much  employed.  It  i^  to  be  bomti 
mind  that  paralyzed  muscles  do  not  of  themselves  resume  at  once  their  nnmi 
functional  capacity,  even  afVer  the  conditions  causative  of  the  paraJyK*  i 
removed  ;  and  having  been  for  a  considerable  period  paralyzed,  ihcy 
remain  so  indefinitely  if  appropriate  measures  be  not  made  ivt  their 
toratlon. 

Electricity  b  a  potential  agent  in  promt>iing  the  objects  etatod,  e&|'* 
when  the  paralyzed  muscles  rej«pund  not  at  all  or  feebly  to  the  will,     ft  j*f 
motes  circulation,  nntrttion,  and  i>  a  tcub^titute  for  the  will   as  regards  \\ 
functional  exercise  of  the  muscles.      With  respect  to  the  choice  between! 
two  currents,  the  methods  to  he  adopted,  etc  ,  the  reader  is  referred  lu  irealiae*' 
on  the  practical  use  of  electricity  or  to  works  devoted  to  nervi>t3!<  du 
This  agent  is  apt  to  be  inefficiently  employed,     ll  in  yf 

and  it  is  potential  for  harm  as  well  as  good.     Wheii  ^ 
employment  should  be  under  the  direction  of  au  experieuced  physiciao  ^ 
has  given  special  attentioo  to  eltJCtro-therapt?ulic«» 

When  the  paralysis  is  not  complete^  the  most  t?ffieient  measure  for  jiceurid 
as  much  improvement  as  is  compatible  with  the  amount  of  damage  which  1 
bmin  has  received  is  voluntary  exercise  of  the  paralyzed  muscles.    A  patiui 
who  has  been  for  some  time  h  paralytic  is  in  a  condition  not  unlike  \\^^Xi 
the  infant  who  has  not  learned  to  use  the  muscles.     Persistent  exemw 
the  one  case,  as  in  the  other,  is  the  means  by  which  development  and  1 
are  to  be  acijaired.     There  is  reason  to  believe  that  in  not  a  few  ca 
ysis  continues  until  it  becomes  fixed  at  h  certain  point,  when   j*er 
exercise  in  conjunction  with  other  measures  might  have  led  to  iiuir^f 
improvement.     It  is  often  difficult  to  enforce  this  measure  ott  at^ottHI  i 
simplicity. 

The  liability  to  the  recurrence  of  cerebral  ho'  refidi-rs  it  iiuportjul 

to  observe  all  possible  precautions  by  way  of  j  «  ^  ^       Placing  ihi*  fT*- 

tern  in  the  best  possible  condition  by  means  of  tt  weli-reL'ulatt'd  diet  and  rtp^ 
men,  and  avoiding  exciting  causes,  will  afford  all  the  heeurity  which 
obtained.     It  is  not  probable  that  any  protection  is  afforded  by  redn^ 
powers  of  the  system,  and  injury  may  thereby  be  producinL    It  is  itijn 
to  adopt  a  diet  which  is  insufficient  for  the  wanta  of  the  5jst4!m,  or  to  i 
to  repeated  bloodlettings,  cathartics,  or  other  lowering  nir  In  i 

to  avoid  excesses  and  imprudences  of  all  kinds  care  mu-i 
in  the  opposite  extreme.    Mental  occupation  within  r*  N 

A  liability  to  hemorrhage  if  an  attack  have  ucvlt 
mated  with  any  degrt?e  of  certainty.      Apoplexy  and  pa 
which  many  persons  apprehend,  and  if  oertnin  cerebral  - 
eiiccd,  esp<*cially  vertigt>,  the  apprehension  is  often  the  suui 
happiness.     The  suggestion  V>y  the  physician  tlmt  there  is 
affections  is  an  indiscretion  whith  I  have  known   lit  prove  u 
When  apprehension  is  felt,  the  phv>LM m  \^  wjirranti'il  in    " 
thai  vertigo  nnd  other  cerebral  >  arc  suffieieic 

K^ng  followed  by  apoplexy  or  par«,,   ,-   ,.4.d  that  these  »*...       -* 
preceded  by  obvious  premonitions,     Nccdlen^  uneasiness  may  ofteoUlBwl 

uovcd  bv  these  a*sn ranees. 
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The  treatment  of  hemiplegia  from  cerebral  hemorrhage  is  the  same  whether 
K^ciir  with  or  without  the  occurrence  of  apoplexy. 

Id  connection  with  the  subject  of  cerebral  hemorrhage  the  question  arises, 
n  the  particular  situation  of  the  extravasated  blood  be  ascertained  by  means 
the  symptoms  ?  This  question  arises  in  respect  to  the  particular  situation 
■oftening  from  embolism  and  thrombosis,  and  also  with  reference  to  the  local- 
ition  of  circumscribed  inflammation  or  abscess  of  the  brain,  cerebral  tumors, 
id  atrophy.  In  order  to  avoid  repetitions,  the  facts  at  present  known  con- 
trning  the  localization  of  cerebral  diseases  are  concisely  stated  under  a 
iparate  heading. 

Topical  Diagnosis  of  Cerebral  Diseases. 

Id  the  present  article  will  be  considered  the  diagnosis  of  cerebral  diseases 
Mording  to  the  situation  of  the  lesion.  The  possibility  of  the  topical  diag- 
Mfls  of  cerebral  diseases  is  based  upon  the  fact  that  certain  parts  of  the 
min  are  endowed  with  special  functions,  the  excitation  or  the  abolition  of 
fhieh  gives  rise  to  characteristic  symptoms.  Our  knowledge  of  the  local- 
ntioD  of  these  functions  is  due  partly  to  physiological,  but  chiefly,  so  far 
IB  man  is  concerned,  to  clinical  and  pathological  observations.  This  know- 
ledge is  still  very  imperfect.  In  the  present  article  only  such  facts  will  be 
soDiiidered  as  are  reasonably  certain. 

The  diseases  of  the  brain  are  conveniently  classified  as  focal  or  local  dis- 
eises,  in  which  the  lesion  is  confined  to  a  circumscribed  part  of  the  brain. 
Mid  diffiued  or  general  diseases,  in  which  a  largo  part  of  the  brain  is  affected. 
Bumples  of  focal  cerebral  diseases  are  —  circumscribed  hemorrhages,  foci 
of  softening  either  embolic  or  thrombic,  localized  encephalitis,  abscess,  and 
timors.  Examples  of  diffuse  diseases  of  the  brain  are — anasmia  and  hyper- 
BBJa,  diffuse  encephalitis,  and  the  conditions  produced  by  concussion  and 
nnpression  of  the  brain.  It  is  of  course  only  the  local  diseases  of  the 
bun  which  admit  of  a  topical  diagnosis. 

The  symptoms  which  may  be  produced  by  local  diseases  of  the  brain 
HB  either  direct  or  indirect.  The  direct  symptoms  are  those  due  to  irri- 
ition  or  to  destruction  of  the  part  of  the  brain  which  is  the  seat  of  the 
tton.  The  indirect  symptoms  are  those  referable  to  the  influence  exerted 
JT  the  lesion  upon  neighboring  or  remote  parts  of  the  brain.  Direct  symp- 
«B8  caused  by  destruction  of  brain-substance  are  permanent,  except  so  far 
i  lome  other  part  of  the  brain  may  be  capable  of  assuming  vicariously  the 
metions  of  the  destroyed  part.  Indirect  symptoms  are  to  a  great  extent  vari- 
ile  and  inconstant,  and  in  the  case  of  many  local  lesions  they  disappear  after 
i  indefinite  period,  leaving  only  direct  symptoms.  Although  certain  symp- 
■t,  each  as  coma,  and  in  most  instances  headache,  delirium,  and  vomiting, 
II  be  recognized  as  indirect  symptoms,  yet  it  is  in  general  impossible  from 
eir  nature  alone  to  distinguish  the  indirect  from  the  direct  symptoms, 
lis  distinction,  however,  can  often  be  made  in  the  course  of  time  by  noting 
It  certain  symptoms  disappear,  and  are  therefore  probably  indirect,  whereas 
ler  symptoms  remain  permanently  and  are  considered  to  be  direct.  For 
tance,  a  fresh  hemorrhage  in  that  part  of  the  internal  capsule  occupied 
the  motor  tracts  may  give  rise,  in  addition  to  hemiplegia,  to  anaesthesia, 
dtfia,  and  strabismus,  the  last  three  symptoms  being  indirect,  as  they  are 
nble  not,  like  the  hemiplegia,  to  destruction  of  the  part  named,  but  to 
inflaence  exerted  upon  other  parts  by  pressure,  inflammatory  oedema,  etc. 
BT  a  time  anaesthesia  and  the  other  secondary  or  indirect  symptoms  dis- 
au*,  and  the  hemiplegia  remains  as  the  direct  symptom  of  the  lesion.     It 
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is  evident  that  the  fewer  the  indirect,  and  the  more  pronounced  the  direc 
symptoms,  the  greater  the  probability  of  making  an  accurate  diagnosis  o 
the  seat  of  the  lesion.  Hence  it  follows  that  a  topical  diagnosis  id  ohe 
impossible  in  the  early  stage  of  cerebral  hemorrhage  or  softening,  but  cm 
frequently  be  made  at  a  later  stage,  when  the  indirect  symptoms  have  dh 
appeared. 

For  various  reasons  mistakes  are  especially  liable  to  be  made  in  the  topiea 
diagnosis  of  tumors.  Not  only  do  tumors  often  grow  in  parts  of  the  brai 
the  function  of  which  is  very  imperfectly  understood,  but  they  give  rise  t 
many  diffuse  and  indirect  symptoms,  and  by  their  slow  developmeDt  the; 
frequently  displace  nerve-elements  without  destroying  them. 

Hughlings-Jackson  has  graphically  designated  as  discharging  lesions  th(m 
which  irritate  nerve-elements,  and  as  destroying  lesions  those  which  annuj 
their  function.  A  discharging  lesion  in  a  motor  tract  produces  spasm — • 
destroying  lesion,  paralysis. 

After  these  few  remarks  by  way  of  introduction,  the  lesions  situated  in  the 
different  parts  of  the  brain  will  be  briefly  considered  with  reference  to  their 
topical  diagnosis. 

1.  Cerebt'Unm. — Hemorrhage  in  the  cerebellum  occurs  much  less  frequent- 
ly than  in  the  cerebrum.  The  proportion  is  variously  estimated  as  from  1 
to  12  to  1  to  35.  Embolism  of  the  cerebellar  arteries  is  even  more  unasoiL 
Other  local  diseases  of  the  cerebellum  are  abscesses,  encephalitis,  tumors,  and 
atrophy. 

Lesions,  often  extensive,  of  the  cerebellum  may  remain  entirely  latent 
during  life.  This  is  believed  to  be  the  case  only  when  the  lesion  is  localized 
in  one  cerebellar  hemisphere,  and  when  its  influence  does  not  extend  beyond 
the  seat  of  disease.  In  a  remarkable  case  reported  by  Ebstein,*  nearlv  thf 
whole  left  hemisphere  of  the  cerebellum  was  occupied  by  an  osteoma  whick 
did  not  encroach  upon  surrounding  parts.  The  patient  died  of  a  pulmonarj 
affection,  having  manifested  no  symptom  referable  to  the  nervous  system. 


Characteristic,  although  not  pathognomonic  of  lesions  of  the  cerebellna, 
are  disturbances  of  co-ordination  designated  as  cerebellar  ataxia  sod  diui- 
ness.  These  symptoms  are  believed  to  be  the  result  of  an  affection  of  the 
vermiform  process  or  middle  lobe  of  the  cerebellum,  either  directly  when  it 
is  the  seat  of  disease  or  indirectly  by  an  encroaching  lesion.  The  gait  ia 
cerebellar  ataxia,  which  affects  chiefly  the  lower  extremities,  resembles  that 
of  a  drunken  man,  and  not  that  of  a  patient  affected  with  locomotor  ataxia 
or  posterior  spinal  sclerosis.  The  symptoms  in  the  great  class  of  cerebeUar 
lesions,  such  as  fresh  hemorrhages  and  tumors  which  act  upon  idjoining 
parts,  particularly  upon  the  pons  and  medulla  oblongata,  are  various,  but  the? 
can  sometimes  be  utilized  in  making  the  diagnosis.  Of  symptoms  prodncea 
by  cerebellar  disease,  but  not  directly  referable  to  disturbances  of  foDCtton  of 
the  cerebellum  itself,  may  be  mentioned  vomiting,  amblyopia,  and  amannMi; 
headache,  most  frequently  in  the  occipital  region ;  hemiplegia,  either  con^ 
spending  to  the  side  of  the  lesion  or  to  the  opposite  side ;  less  often  epilepd* 
form  convulsions  and  spasm ;  and  sometimes  irregular  and  infrequent  actin 
of  the  heart. 

2.    Crura  Cerebefli. — No  characteristic  symptoms  of  lesions  of  the  supeikl 
or  of  the  inferior  peduncles  of  the  cerel>ellum  have  as  yet  been  discovenl. 
On  the  other  hand,  lesions  of  the  middle  peduncles,  the  crura  ad  pontea, 
have  repeatedly  been  observed  to  be  attended  by  so-called  forced  or  com- 
pelled movements.     These  peculiar  movements  appear,  according  to  Notk* 
nagel,  when  the  lesion  acts  as  an  irritant  and  does  not  completely  sever  t)M 
connection  of  the  affected  cms  with  the  cerebellum.     Recognised  forms  of 
*  Virehou's  Archiiy  Bd.  49,  p.  146. 
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thege  compelled  movements  are  rotary  movements  of  the  body  around  its 
long  axis ;  the  assumption  of  a  compelled  position  upon  one  side,  to  which 
the  patient  instantly  returns  when  moved ;  the  tendency  to  fall  to  one  side, 
aoeompanied  with  dizziness ;  and  the  deviation  of  the  head  and  of  the  eyes, 
most  characteristic  when  one  eye  is  turned  upward  and  the  other  downward. 
These  movements  may  occur  during  coma,  but  they  are  more  characteristic 
of  disease  of  the  crura  cerebelli  when  present  in  the  waking  state.  With  the 
exception  of  the  rotary  or  "  circus "  movements  and  the  peculiar  deviation 
of  the  eyes,  similar  compelled  movements  have  been  observed  in  diseases 
situated  in  other  parts  of  the  brain.  The  movements  may  be  toward  the  side 
of  the  lesion  or  toward  the  opposite  side. 

3.  Pons  Varolii. — Hemorrhages  occur  in  the   pons  with  about  the  same 
frei|uency  as  in  the  cerebellum.     Emboli  rarely  lodge  in  the  basilar  artery, 
because  its  size  exceeds  that  of  either  vertebral  artery,  and  because  the  latter 
is  unfavorably  placed  for  the  reception  of  an  embolus.     On  the  other  hand, 
thrombosis  of  the  basilar  artery  in  consequence  of  atheromatous  degenera- 
tion, followed  by  softening  in  the  pons,  has  been  repeatedly  observed.     It  is 
important  to  keep  distinct  from  each  other  tumors  of  the  pons  and  tumors 
exterior  to  the  pons  and  situated  at  the  base  of  the  brain,  although  they 
BMj  have  many  symptoms  in  common. 

Fresh  hemorrhages  in  the  pons  can  be  diagnosticated  almost  with  certainty 
when  akernating  or  crossed  paralysis  (that  is,  facial  paralysis  on  the  side  of 
tbe  lesion  and  paralysis  of  the  extremities  on  the  opposite  side)  can  be  made 
oat;  but  in  many  cases,  perhaps  the  majority,  of  fresh, hemorrhage  in  the 
pons  there  are  no  characteristic  symptoms  present  and  the  topical  diagnosis 
ii  impossible.     Often  the  symptoms  are  those  of  an  ordinary  apoplexy,  such 
n  follows  hemorrhage  in  the  internal  capsule.     When  it  is  considered  that 
tbough  the  pons  pass  the  bundles  of  motor  and  of  sensory  fibres  which  con- 
MCt  the  cerebrum  with  the  spinal  cord,  that  here  are  situated  the  roots  of 
ffigin  of  the  trigeminus,  abducens,  facial,  and  acoustic  nerves,  and  taking 
iuo  Tiew  the  close  relation  of  the  pons  to  the  medulla  oblongata,  it  cannot 
oeeasion  surprise  to  find  that  the  symptoms  of  stationary  lesions,  such  as  of 
dd  hemorrhages  and  foci  of  softening,  and  particularly  of  slowly-progressive 
tomors,  may  present  a  variety  and  complexity  somewhat  diagnostic  of  affec- 
tioiu  of  this  part.     It  would  be  beyond  the  limits  and  scope  of  the  present 
MBunary  to  enumerate  the  possible,  or  even  many  of  the  frequent,  combina- 
tioDS  of  symptoms  which  may  attend  diseases  of  the  pons.     The  most  cha- 
neteristic,  and  when  occurring  suddenly  probably  a  pathognomonic,  symptom 
b  erossed  paralysis  (^paralysie  alterne).     When  this  variety  of  paralysis  is 
die  to  a  stationary,  non-encroaching  lesion,  this  lesion  will  almost  always  be 
fimiid  in  the  lower  half  of  the  pons.     In  crossed  paralysis,  while  the  extrem- 
ities are  always  paralyzed  upon  the  side  opposite  to  the  lesion,  there  is  paral- 
JBS  of  the  facial,  abducens,  or  hypoglossus  nerves  upon  the  side  of  the  lesion. 
lie  facial  paralysis  of  crossed  hemiplegia  resembles  peripheral  facial  palsy ; 
ttit  iSf  all  of  the  muscles  supplied  by  the  facial  nerve  (including  the  occipito- 
iiootalis,  corrugator  supercilii,  and  orbicularis  palpebrarum)  are  involved  and 
tbe  reaction   of  degeneration   appears.      Crossed  hcmiansesthcsia   may  like- 
oocur,  but  less  frequently  than  crossed  hemiplegia.*     It  must  not  be 
inferred  that  the  facial  paralysis  is  necessarily  on  the  side  of  the  lesion  in  aifec- 
IJoofl  o£  the  pons.    It  is  sometimes  on  the  same  side  as  the  ))<)dy  paralysis,  in 
wliich  case  the  hemiplegia  is  in  no  way  characteristic  of  disease  of  the  pons. 
In  a  remarkable  case  of  tumor  of  the  posterior  portion  of  the  pons,  reported 

'  The  manifold  variations  under  which  crossed  ])ara1yses  of  motion  and  of  sensation 
appear  have  been  tabulated  by  Sigereon,  Dublin  Med.  Joum.,  Feb.,  1878. 
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by  Wernicke/  there  existed  paralysis  only  of  cranial  nerves,  and  not  at  al 
of  the  extremities.  When  crossed  paralysis  fails,  it  is  from  the  grouping  of 
the  symptoms  and  by  a  careful  analysis  of  individual  symptoms  that  th< 
diagnosis  of  a  pons  lesion  is  to  be  made,  rather  than  by  the  presence  of  anj 
one  characteristic  symptom.  Bilateral  paralysis  is  rare — in  fact,  much  le« 
frequently  met  with  thjin  was  formerly  assumed  or  would  seem  probable  oi 
theoretical  grounds,  if  we  except  those  extensive  hemorrhages  which  lead  U 
death  during  the  stage  of  apoplectic  coma. 

4.  Medulla  Oblongata. — Hemorrhage  into  the  medulla  oblongata  is  not  fre- 
quent. It  leads  almost  invariably  to  death,  either  instantaneously  or  within 
a  few  hours,  in  consequence  of  injury  to  the  centres  of  respiration  and  of 
circulation.  Tumors  occur  in  this  situation,  but  they  are  rare,  and  theif^ 
symptomatology  is  very  imperfectly  understood.  The  most  interesting  ant) 
carefully  studied  of  the  local  diseases  of  the  medulla  oblongata  is  bnib^^ 
paralysis,  the  acute  form  of  which  is  generally  due  to  ischemic  8o06DiD» 
or  to  inflammation,  rarely  to  hemorrhage.  Both  the  acute  and  the  chroDie 
forms  of  bulbar  paralysis  will  be  subsequently  considered. 

The  nerves  which  originate  in  the  medulla  oblongata  are  the  hypoglossal,  tk 
vagus,  the  spinal  accessory,  and  the  glosso-pharyngeal.  The  symptoms  whiek 
are  most  characteristic  of  lesions  of  the  medulla  oblongata  are  diffieultj  of 
articulation,  called  dysarthria  and  anarthria,  and  difficulty  in  swallowing. 
Disturbances  in  the  rhythm  of  respiration  and  of  circulation  are  frequent. 
Lesions  of  the  medulla  oblongata  are  the  only  central  lesions  which  can  came 
aphonia.  Diabetes  •mcllitus  and  diabetes  insipidus  have  been  occasioDillr 
observed  to  attend  lesions  (tumors)  affecting  the  floor  of  the  fourth  ventricle. 
Lesions  of  the  medulla  can  of  course  cause  extensive  paralysis  of  motion  and 
of  sensation,  which  may  be  either  unilateral  or  bilateral  according  to  the  sitoi. 
tion  of  the  lesion,  and  which  may  exist  without  the  coincidence  of  characteristic 
symptoms. 

5.  Pahniculus  Cerebri. — Lesions  confined  to  one  of  the  peduncles  are  rare. 
Nevertheless,  localized  hemorrhages,  foci  of  softening,  and  tumors,  particu- 
larly tuberculous  tumors,  have  been  observed  in  this  situation.     It  Lj,ua     , 
rule,  only  when  the  affections  are  situated  in  the  basal  portion  of  the  pedun- 
cle near  the  pons  that  their  effects  are  limited  to  this  structure.     The  pedon- 
cles  are  composed  essentially  of  centripetal  and  of  centrifugal  nen'e-fibPM 
connecting  the  cerebrum  with  the  spinal  cord.    The  motor  fibres,  constituting 
the  so-called  pyramidal  tracts,  occupy  the  middle  third  of  the  pes  peduneuli; 
and  the  sensory  fibres  are  situated  in  the  tegmentum.     The  intimate  relatioB 
between  the  inner  border  of  the  crus  and  the  oculo-motor  nerve  is  to  be  borne 
in  mind.     Characteristic  of  localized  lesions  of  the  crus  cerebri  are  ptnljw 
of  motion  and  oft^n  of  sensation  of  the  side  of  the  body  opposite  to  thelesioa, 
and  paralysis  of  the  third  or  oculo-motor  nerve  on  the  same  side  as  thelenoi; 
in  other  words,  a  variety  of  crossed  paralysis.     The  symptoms  of  partlyfli 
of  the  third  nerve  are  ptosis,  external  strabismus,  and  dilatation  of  thepa]Ml,* 
often  combined  with  double  vision.     It  is  only  when  the  ocular  paralysis  and 
the  crossed  facial  or  body  paralysis  develop  at  the  same  time  that  it  is  eiJe    I 
to  diagnosticate  an  affection  of  the  crus.     Lesions  of  the  crus  may  prodnee   \ 
simply  hemiplegia  or  hemianaesthesia  without  ocular  paralysis,  in  which  cftM 
the  topical  diagnosis  would  be  impossible. 

6.  Corpora  Quadrigemina. — Of  the  anatomical  facts  bearing  upon  the  func- 
tions of  these  bodies,  the  most  important  is  the  termination  of  a  part  of  tibe 
fibres  of  the  optic  tracts  in  the  anterior  pair  or  the  nates.     Furtiiermof«,  is 
to  be  considered  the  close  relation  between  the  terminations  of  the  third  tad 
fourth  cranial  nerves  and. the  corpora  quadrigemina.     Very  little  ia  knovA 

»  Arch./.  Psych,,  Bd.  7,  p.  613. 


TOPICAL  DIAGNOSIS  OF  CEREBRAL  DISEASES. 


617 


symptoms  referable  to  disease  of  the  corpora  quadrigemina.  Le- 
j  anterior  pair  lead  to  diminution  of  vision  or  to  blindness.  If  the 
>nfined  to  one  of  the  anterior  pair,  it  is  probable  that  hemianopsia 
I.  Paralysis  of  the  oculo-motorius,  reflex  immobility  of  the  pupil, 
and  disturbances  of  co-ordination  resembling  cerebellar  ataxia 
)een  observed  in  lesions,  particularly  of  the  posterior  pair  and  of 
)r  cerebellar  peduncles.  None  of  these  symptoms,  however,  is 
ric  of  disease  of  the  corpora  quadrigemina,  which,  with  our  pros- 
dge,  does  not  admit  of  positive  diagnosis. 

mits  C^ticus. — Although  the  optic  thalamus  is  very  often  involved 
age,  softening,  and  other  affections  of  the  internal  capsule  and  the 
lia,  it  is  rare  that  a  lesion  is  confined  exclusively  to  this  body. 

0  former  views,  it  is  now  believed  that  lesions  situated  in  the 
tnus,  their  influence  not  extending  beyond  the  seat  of  disease,  do 

2  paralysis  either  of  motion  or  of  sensation.  The  posterior  part  of 
lalamus — namely,  the  pulvinar  and  the  external  geniculate  body — 
es  derived  from  the  optic  nerves,  so  that  lesions  of  this  part  pro- 
)f  vision,  probably  in  the  form 
psia — a  disturbance  which,  how- 
peculiar  to  lesions  in  this  situa- 

-heniiplegic  hemichorea  has  been 
observed  with  lesions  of  the 
iius,  but  whether  as  a  direct  or 
:  symptom  is  uncertain.  No 
which  can  render  certain  the  top- 
sis  are  as  yet  known  to  attend 
sions  of  the  optic  thalamus. 
Its  Sfrialum  (^nvcleus  caudatus^ 
iculnris^  and  cnpsida  interna). — 

1  is  the  most  frequent  scat  of 

3  and    of  softening.     It   is  im- 
be  familiar  with  the  anatomical 

f  the  parts  here  situated.     The 

this  region  is  shown  in  Fig.  1, 
)resents  a  horizontal  section 
he  right  cerebral  hemisphere. 
i  striatum  is  composed  of  the 
icleus  (A^  C  in   Fig.  1)  or  intra- 

nucleus,  the  lenticular  nucleus 
jxtraventricular  nucleus,  and  the 
vision  of  the  internal  capsule^ 
The  caudate  and  the  lenticular 
masses  of  gray  matter.  The 
apsule  is  composed  of  white 
he  internal  capsule  is  made  up 
erior  division,  situated  between 
:e  nucleus  and  the  lenticular 
id  a  posterior  division,  between 

thalamus  and  the  lenticular 
The  two  divisions  meet  at  a  bend  called  the  knee  of  the  internal 
The  destination  of  the  fibres  composing  the  anterior  division  of  the 
psule  is  not  thoroughly  understood.  In  the  posterior  division  are 
le  motor  and  the  sensory  tracts  of  nerve-fibres  supplying  the 
ilf  of  the  body.  The  motor  tract  forms  a  compact  mass  of  nerve- 
ae  authors  include  only  the  caudate  nucleus  in  the  corpus  striatum. 


the   Right 


Uorizuntal    Section    through 

Cerebral  Hemisphere  (from  StrQmpeTl 
NC,  nucleus  caudatus;  NL,  nucleus 
lenticularis;  77i,  thalamus  opticus; 
Clo,  anterior  division  of  the  capsula 
interna;  CLp,  posterior  division  of  the 
capsuU  interna;  Fa,  fibres  belonging 
to  the  facial  nerve ;  P,  pyramidal  tract 
(njotor)-  S,  sensory  tract;  O,  occipital 


lobe;  /,  frontal 


ory  1 
lobe. 
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fibres  called  the  pyramidal  tract  (-P),  situated  in  the  middle  third  of  the 
posterior  division  of  the  internal  capsule.^  The  fibres  belonging  to  the  facial 
nerve  are  probably  situated  in  front  of  the  pyramidal  tract,  nearer  the  knee 
of  the  capsule.  The  sensory  tract  occupies  the  posterior  third  of  the  pos- 
terior division  of  the  internal  capsule.  The  sensory  tract  includes  both  the 
nerves  of  ordinary  sensation  and  the  nerves  of  special  sense. 

The  further  course  of  the  pyramidal  tract  is  as  tbllows :  The  tract  is  com- 
posed of  motor  fibres  which  originate  in  the  motor  cortical  area — uamelVf  thf 
central  convolutions  and  the  paracentral  lobule.  (See  Figs.  2  and  3.  pp.  619,  &2(l.) 
These  fibres  descend  through  the  centrum  ovale  in  the  corona  radiata.  and  are 
collect4}d  together  into  a  compact  mass  in  the  middle  third  of  the  postenor  dinV 
ion  of  the  internal  capsule.    From  the  internal  capsule  the  pyramidal  tract  i% 
continued  into  the  middle  third  of  the  pes  pedunculi,'  thence  into  the  anteria^ 
half  of  the  pons,  where  the  fibres  are  scattered  among  the  longitudinal  bni). 
dies  of  the  pons,  and  thence  into  the  medulla  oblongata,  where  they  form  the 
anterior  pyramids.     At  the  crossing  of  the  pyramids  a  part  of  the  pyramidai 
fibres  usually  remains  uncrossed,  and  descends  in  the  anterior  columns  of  the 
spinal  cord,  while  the  larger  part  crosses  and  descends  in  the  lateral  columns 
of  the  cord.'  (See  Fig.  5,  p.  671.)    Here  the  pyramidal  tracts  terminate  in  the 
ganglion-cells  of  the  anterior  horns,  whence  the  anterior  nerve-roots  originate. 
The  pyramidal  tracts,  therefore,  transmit  voluntary  motor  impulses  directly 
from  the  motor  cortical  area  to  the  motor  ganglion-cells  in  the  anterior  horn* 
of  the  spinal  cord.     In  the  pyramidal  tracts  of  the  brain  are  also  included 
fibres  belonging  to  the  motor  cranial  nerves. 

Destruction  of  the  pyramidal  tract  of  one  half  of  the  brain  causes  hemi- 
plegia of  the  other  half  of  the  body.  It  is  evident  that  the  lesion  must  be 
very  large  to  destroy  all  of  the  pyramidal  fibres  in  the  centrum  ovale,  whereas 
a  small  lesion  in  the  posterior  division  of  the  internal  capsule  will  cut  across 
the  entire  tract.  For  reasons  which  have  been  previously  stated,  the  internal 
capsule  and  the  adjacent  ganglia  are  the  most  frequent  seats  of  hemorrhage 
and  of  softening.  Hence  the  symptoms  which  attend  these  lesions  in  this  hit- 
uation  are  usually  taken  as  the  basis  of  the  clinical  history  of  cerebral  hem- 
orrhage and  of  cerebral  embolism. 

When  the  lesion  involves  the  anterior  two-thirds  of  the  posterior  division 
of  the  internal  capsule,  there  is  ordinary  hemiplegia ;  that  is,  paralysis  of 
motion  of  the  opposite  extremities  and  paralysis  of  the  lower  branches  of  the 
opposite  facial  nerve.  The  hypoglossal  nerve  is  paretic.  Secondary  con- 
tracture of  the  paralyzed  muscles  in  most  cases  ensues  when  life  is  sufficiently 
prolonged.  The  muscles  undergo  only  slight  atrophy  from  disuse,  and  pre- 
serve their  normal  electrical  reactions. 

Lesions  involving  the  posterior  third  of  the  posterior  division  of  the  inter- 
nal capsule  are  much  less  common.  They  cause  hemiana^sthesia  or  paralysis 
of  sensation  of  the  opposite  half  of  the  body.  This  hemiana^sthesia  is  often 
complete,  including  not  only  ordinary  sensation,  but  the  special  Benses  of 
sight,  hearing,  smell,  and  taste.     The  special  senses  may  be  only  partially  or 

'  The  exact  situation  of  the  pyramidal  tracts  in  the  internal  capeiile  varies  somewhat 
with  the  level  of  the  section,  thej*e  tracts  l)einp:  nearer  the  knee  in  the  superior  part  and 
nearer  the  posterior  extremity  in  the  inferior  p:irt  of  the  internal  capeule. 

'  Here,  too,  the  situation  varies  Hoinewhat  with  the  height  of  the  section,  the  trads 
occupying  the  thinl  quarter  (reckone<i  from  within  outward)  in  the  upper  or  anterier 
part  of  the  |>ed uncle. 

'  Sometimes  all  of  the  pyramidal  fibres  cross  to  the  opposite  lateral  column.  It  u 
believe<l  that  very  rarely  the  pyramidal  fibres  do  not  decussate  at  the  cronBinf?  of  the 
pyramids,  luit  descend  in  that  half  of  the  spinal  cord  which  corresponds  to  the  bemi* 
sphere  in  which  they  originate.  In  the  latter  case  it  has  been  clumed  that  a  Icaioo  in 
the  brain  would  produce  hemiplegia  on  the  same  side  as  the  lesion. 
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•t  mt  all  inyolved.  The  affection  of  sight  is  probably  in  the  form  of  hen 
kopsia.  Post-hemiplegic  hemichorea  (which  was  first  described  by  W( 
litchell)  and  athetosis  have  been  observed  especially  with  lesions  in  th 
ituation. 

No  symptoms  have  been  referred  directly  to  lesions  confined  to  the  anterio 
fifimoD  of  the  internal  capsule,  to  the  caudate  nucleus,  or  to  the  lenticular 
Bncleas.  Lesions  of  these  parts,  however,  are  almost  invariably  accompanieo 
br  hemiplegia,  but  this  is  referable  to  involvement  by  pressure  or  otherwise 
«f  the  neighboring  pyramidal  tracts  of  the  posterior  division  of  the  internal 
eipsale.  If  the  pyramidal  tracts  be  not  directly  involved,  the  hemiplegia  is 
often  temporary,  disappearing  when  the  effects  of  pressure  or  of  collateral 
odema  have  been  removed.  The  hemiplegia  caused  by  destruction  of  the 
pjninidal  tracts  is  permanent.  The  partial  facial  paralysis,  however,  seems 
(0  be  an  exception  to  this  rule,  as  it  is  probable  that  one  hemisphere  may 
ioneirate  the  faciar  muscles  of  both  sides. 


Fio.  2. 


Diagram  showing  Position  of  Motor-centres  in  the  Cortex  (after  Eichhorst). 


ntnim  Ovale. — We  know  of  no  symptoms  diagnostic  of  lesions  situ- 

'.he  centrum  ovale  of  the  cerebral  hemispheres.    Lesions  involving  the 

the  corona  radiata,  which  connect  centres  in  the  cortex  with  periph- 

),  cause  the  same  symptoms  as  lesions  of  the  cortical  centres  them- 

Hence  lesions  affecting  the  fibres  descending  from  the  motor  cortical 

xtensive,  cause  hemiplegia ;  if  of  small  extent,  monoplegia  of  the 

ide.     Lesions  of  fibres  of  the  corona  radiata  coming  from  the  visual 

e  occipital  lobe  cause  heiuiopia.      Lesions  of  fibres  from  the  third 

ivolution  or  from  the  first  temporal  convolution  of  the  left  side 

>hasia.       Lesions  in  the   frontal  lobe,  and  less  frequently  in  the 

tance  of  the  other  cerebral  lobes,  may  give  rise  to  no  appreciable 

X  Cerebri — Since  the  publication  ^^  ^' 
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of  their  discovery  of  motor-centres  in  the  cortex  of  the  brain,  mucli  attention 
has  been  directed,  and  with  fruitful  result,  to  the  clinical  and  pathological 
study  of  localized  lesions  of  the  cerebral  cortex. 

A.  Motor  Area  of  the  Cortex. — In  confirmation  of  physiological  experiment, 
pathological  observations  have  demonstrated  that  lesions  of  a  certain  region 
of  the  cerebral  cortex  are  followed  by  motor  disturbances.  This  region,  desig- 
nated as  the  motor  cortical  area,  embraces  the  anterior  central  and  the  pos- 
terior central  convolutions  (also  called  respectively  the  ascending  frontal  and 
the  ascending  parietal  convolutions)  and  the  paracentral  lobule.  The  results 
of  experiment,  as  well  as  the  symptoms  following  small  circumscribed  lesions 
in  the  motor  area,  justify  the  recognition  of  separate  motor  centres  in  this 
part,  the  locations  of  which  are  represented  in  the  accompanying  diagrams 
(Figs.  2  and  3). 

The  centre  for  the  movements  of  the  lower  facial  muscles  (those  supplied 
by  the  buccal,  oral,  and  nasal  branches  of  the  facial  nerve)  of  the  opposite 


Fig.  X 


Diagram  of  the  Median  surface  of  the  Cerebral  HeniiAphere,  showing  the  Paracentral  Lobule  iUbL 
Paracmirl.'S  (modified  from  Ecker).  Abbreviations:  G^,  gyrus;  F,  fissure;  C,  corpus  callosum;  Cbttr, 
convolution;  F.  Bol,  fissure  of  Rolando;  ^'up,  superior. 

side- is  situated  in  the  lower  third  of  the  central  convolutions.  Near  this,  and 
probably  somewhat  lower,  is  the  centre  for  the  movements  of  the  tongae 
(Hypgl,  in  Fig.  2).  The  centre  for  the  movements  of  the  opposite  arm  occu- 
pies the  middle  third  of  the  anterior  central  convolution.  The  centre  for  the 
movements  of  the  opposite  lower  extremity  is  situated  in  the  upper  part  of 
the  central  convolutions,  especially  in  the  paracentral  lobule.  (See  Figs.  2 
and  3.) 

The  motor  cortical  area  receives  its  blood  from  the  middle  cerebral  artery — 
a  fact  which  explains  the  greater  frequency  of  embolic  and  of  thrombic 
softening  in  this  district  than  in  other  parts  of  the  cortex. 

Lesions  involving  the  entire  motor  area  of  the  cortex  are  attended  by  the 
symptoms  of  an  ordinary  cerebral  hemiplegia,  and  then,  if  the  hemiplegia 
develop  at  once,  it  cannot  usually  be  distinguished  from  lesions  of  the  inter- 
nal capsule  or  of  the  pyramidal  tract  in  other  situations.  Such  lesions  in  the 
cortex  must  be  very  extensive,  and  they  are  rare. 
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LeAs  extensive  lesions  in  the  motor  cortical  area  cause  paralysis  of  only 
certain  muscles  of  the  opposite  side.     The  term  monoplegia  is  used  to  desig- 
nate these  localized  paralyses.     The  following  forms  of  monoplegia  have  been 
observed   to   attend    localized    cortical    lesions:    1,   oculo-motor   monoplegia 
(isolated  ptosis) ;  2,  facial  monoplegia,  sometimes  combined  with  paralysis  of 
the  hypoglossal  nerve  ;  3,  brachial  monoplegia,  or  paralysis  of  the  opposite 
arm  ;   4,  crural  monoplegia,  or  paralysis  of  the  opposite  leg ;  5,  brachio-facial 
monoplegia,  or  paralysis  of  the  arm  and  face.    It  is  evident,  from  the  situation 
of  the  motor-centres,  that  while  facial  monoplegia  and  brachial  monoplegia, 
and  also  brachial  monoplegia  and  crural  monoplegia,  may  be  and  often  are 
combined,  paralysis  of  the  face  and  of  the  leg  without  involvement  of  the  arm 
can  scarcely  be  produced  by  ^  single  cortical  lesion,  and  in  fact  has  never  been 
observed.     In  progressive  cortical  lesions  a  paralysis  at  first  confined  to  one 
arm  or  to  the  face  may  advance  to  total  hemiplegia,  the  cortical  localization 
being  then  characterized  by  the  development  of  the  hemiplegia  out  of  suc- 
cessive monoplegias.     Secondary  contractures  make  their  appearance  almost 
invariably  in  the  paralyzed  muscles,  but  are  of  course  not  distinctive  of  cor- 
tical aflfections.     As  in  other  forms  of  cerebral  paralysis,  the  electro-muscular 
reactions  are  normal  or  only  quantitatively  affected — a  circumstance  which 
distinguishes  cortical  monoplegias  from  most  of  those  produced  by  lesions  of 
the  spinal  cord  and  of  peripheral  nerves. 

Of  great  value  in  the  diagnosis  of  lesions  of  the  motor  cortical  area  are 
spasms  affecting  isolated  groups  of  muscles  (mono-spasms),  such  as  spasms 
confined  to  the  muscles  of  one  side  of  the  face  or  to  the  muscles  of  one  of  the 
opposiiite  extremities.    The  spasms  are  both  tonic  and  clonic,  and  they  are  some- 
times designated  as  partial  epilepsy  of  cortical  origin.     They  may  occur  with- 
out  paralysis,  they  may  develop  at  the  same  time  with  paralysis,  they  may 
precede  the  paralysis,  or  they  may  attack  muscles  which  have  been  paralyzed 
for  a  variable  length  of  time.     The  latter  two  forms  of  development  are  espe- 
cially characteristic  of  cortical  lesions.     Partial  epilepsy  of  cortical  origin  is 
sometimes  accompanied  or  followed  by  general  epileptic  convulsions,  in  which 
case  the  spasm  begins  regularly  in  the  same  group  of  muscles.     In  the  most 
characteristic  form  of  the  disease  consciousness  is  not  lost  at  the  onset  of  the 
paroxysm.     The  patient  observes  the  progress  of  the  convulsions  from  one 
group  of  muscles  to  another,  and  finally  loses  consciousness  when  the  convul- 
sions become  general.     "When  this  variety  of  epilepsy  is  preceded  by  mono- 
plegic  paralysis,  it  may  be  considered  as  almost  pathognomonic  of  a  cortical 
lesion. 

In  most  cases  of  cortical  paralysis  careful  examination  will  show  some 
sensory  disturbances,  but  our  knowledge  of  these  is  imperfect.  It  is  believed 
that  the  nerves  of  ordinary  and  of  muscular  sensation  terminate  in  the  cortex 
of  the  motor  area  and  in  the  cortex  of  the  parietal  lobe,  but,  thus  far,  it  has 
not  been  possible  to  definitely  fix  centres  for  sensation. 

B.  Ofirtical  Centres  far  Speech — These  exist  in  the  left  inferior  frontal 
(Broca's)  convolution  in  its  posterior  part  (or  pars  opercularis),  and  in  the 
left  superior  temporal  convolution.  It  is  probable,  although  not  definitely 
proven,  that  the  left  island  of  Reil  also  contains  centres  for  speech.  When 
the  individual  is  left-handed  or  when  the  speech-centres  of  the  left  hemisphere 
are  congenitally  defective,  the  centres  for  speech  may  occupy  the  correspond- 
ing parts  of  the  right  hemisphere. 

Ataxic  or  motor  aphasia  is  due  to  difficulty  in  the  co-ordination  of  the 
mascles  used  in  speaking.  It  is  caused  by  lesions  of  the  left  inferior  frontal 
convolution.  Amnesic  aphasia,  or  loss  of  the  memory  of  words,  is  probably 
the  result  of  a  lesion  of  Uie  left  superior  temporal  convolution.  The  disturb- 
ance of  speech  called  By  Wernicke  sensory  aphasia,  and  by  Kussmaul  word- 
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deafness  and  word-blindness,  has  been  observed  also  to  follow  lesions  af  ^^^ 
first  temporal  convolution  of  the  left  side.     Sensory  aphasia  is  characterised 
by  inability  to  understand  spoken  or  written  words.     On  superficial  obgerr^ 
tion  the  patients  are  thought  to  be  deaf.     The  various  forms  of  aphasia  an 
often  combined  with  each  other. 

C.  Visual  Area  of  the  Cortex. — It  has  been  demonstrated  that  the  occipital 
convolutions  contain  centres  for  vision.  Although  not  absolutely  proven,  the 
view  is  widely  accepted,  that  the  fibres  of  the  optic  nerve  which  supplj  tk 
outer  or  temporal  half  of  the  retina  do  not  cross  in  the  optic  chiasm,  but  ter* 
minate  in  the  occipital  lobe  of  the  same  side,  while  the  fibres  which  suppW 
the  inner  or  nasal  half  of  the  retina  cross  in  the  optic  chiasm  and  terminaU  in 

the  occipital  lobe  of  the  opposite  Ade. 
Fig.  4.  The  accompanying  diagram  (Fig.  4)  illiu. 

trates  this  view  of  the  semi-dccufisation 
of  the  optio  nerves. 

Thus,  the  right  occipital  lobe  contaioi 
the  visual  centres  for  the  temporal  half 
of  the  right  retina  and  the  nasal  htif  of 
the  left  retina.  Destruction  of  these  cen- 
tres in  the  right  occipital  lobe  would 
therefore  cause  blindness  of  the  temponl 
half  of  the  right  retina  and  of  the  nasal 
half  of  the  left  retina.  In  this  case  ob- 
jects occupying  the  left  half  of  the  Tiwul 

Diagram   showing  Semidecussation  of  the    ^   i  i  ™^„ij    „^*   u^   •v^*^^;,,^,!       iruk 

Optic  Nerves  (after  i^ndois).  "eld  would  not  DC  perceived.     >\  ith  an 

affection  of  the  left  occipital  lobeof  coune 
the  relations  would  be  reversed.  This  form  of  disturbed  vision  is  called  hmi- 
anopsia  or  hemiopia  (strictly,  lateral  homonymous  hemianopsia).  As  is  indi- 
cated in  the  diagram,  the  hemianopsia  is  limited  by  a  vertical  line  pawing 
through  the  point  of  fixation  (macula  lutea),  and  not  by  a  line  dividing  the 
retina  into  two  equal  parts.  It  is  thus  evident  that  the  defect  of  vision  in 
hemianopsia  is  greater  in  the  retina  opposite  to  the  lesion.*  Hemianopsia  is 
likely  to  be  overlooked  unless  a  special  examination  of  the  vision  be  made. 

Hemianopsia  may  be  caused  also  by  lesions  of  one  optic  tract,  of  the  pul- 
vinar  and  corpus  geniculatum  externum  of  the  optic  thalamus,  of  the  post^ 
rior  part  of  the  internal  capsule,  of  the  medullary  substance  of  the  occipital 
lobe,  and  perhaps  also  by  lesions  of  one  of  the  anterior  pair  of  the  corpora 
quadrigemina. 

Hemianopsia  is  the  only  symptom  which  has  been  directly  referred  to 
lesions  of  the  occipital  lobe.  In  many  instances  affections  of  the  occipital 
lobe  have  given  rise  to  no  symptoms  which  attracted  attention. 

D.  Other  Parts  of  the  Cortex, — Some  physiological  experiments  render  prob- 
able the  existence  of  centres  for  hearing  in  the  temporal  lobe,  but  auditorr 
disturbances  other  than  the  peculiar  form  called  sensory  aphasia  are  not  posi- 
tively known  to  result  from  cortical  lesions. 

Diseases  of  the  frontal  lobes  are  often  latent.  No  distinctive  synptODi 
have  been  assigned  to  lesions  of  the  parietal  lobes. 

Meningeal  Hemorrhage. 

One  of  the  most  important  varieties  of  meningeal  hemorrhage  is  hiematoai 
of  the  dura  mater,  due  to  pachymeningitis  haemorrhagica,  under  which  held 
it  will  be  subsequently  considered. 

*  Hemianopsia  is  designated  as  right-sided  or  left-sided  with  reference  to  the  drfad 
in  the  visual  field.    Hence  with  lesions  of  the  right  occipital  lobe,  left  hemianopia 
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The  extra vasated  blood  in  meningeal  hemorrhage  may  be  seated  as  follows : 
between  the  dura  mater  and  the  skull ;  2,  in  the  so-called  arachnoid  cavity ; 
3  3,  in  the  subarachnoid  space  or  the  meshes  of  the  pia  mater.  When  seated 
:ween  the  dura  and  the  skull  the  most  frequent  cause  is  traumatism.  In 
?  majority  of  cases  of  traumatic  meningeal  hemorrhage,  but  not  in  all,  there 
fracture  of  the  skull.  The  hemorrhage  resulting  from  traumatism  may  be 
any  of  the  three  situations  mentioned,  as  well  as  in  the  substance  of  the 
un.    It  may  be  most  abundant  at  the  base  or  on  the  convexity.    The  study 

this  important  variety  of  meningeal  hemorrhage  belongs  to  the  domain  of 
rgery.    Another  cause  of  meningeal  hemorrhage  is  the  rupture  of  aneurisms 

the  arteries  of  the  base,  most  frequently  of  the  basilar  or  the  middle  cere- 
il.  The  lodgment  of  calcareous  emboli  in  the  cerebral  arteries  may  lead  to 
eurism  and  hemorrhage.  The  occasional  occurrence  of  meningeal  hemor- 
ftge  in  consequence  of  thrombosis  of  the  sinuses,  and  in  consequence  of  an 
jacerebral  hemorrhage  bursting  through  the  peripheral  brain -substance, 
s  already  been  mentioned.  In  a  case  given  in  a  former  edition  of  this  work 
e  hemorrhage  was  attributable  to  wounding  of  a  vessel  by  needle-shaped 
iculaa  of  bone  in  the  dura  mater,  without  any  injury  of  the  skull.  Hemor- 
tges,  usually  in  the  form  of  ecchymoses,  are  often  observed  in  the  meninges 

infectious  diseases.  Larger  hemorrhages  occur  in  purpura  and  other  dis- 
868  with  a  hemorrhagic  diathesis.     Meningeal  hemorrhage  has  been  known 

follow  a  paroxysm  in  whooping  cough,  to  occur  during  Bright's  disease, 
d  rarely  under  other  conditions  when  no  especial  cause  could  be  assigned, 
eningeal  hemorrhage  is  common  in  new-born  infants,  in  whom  it  is  some- 
nes,  but  not  always,  attributable  to  mechanical  causes  attending  labor. 

Large  meningeal  hemorrhages  are  always  fatal ;  but  small  hemorrhages 
ay  be  absorbed,  leaving  only  a  pigmented  spot  behind. 

3Ieningeal  hemorrhage,  if  the  extravasation  be  considerable  and  rapid, 
ves  rise  to  sudden  coma  or  apoplexy,  which  is  very  rarely  accompanied  by 
jmiplegia.  It  may  destroy  life  speedily.  In  a  case  reported  in  a  previous 
litioD  of  this  work  death  took  place  two  hours  after  the  apoplectic  seizure. 
a«e8  which  prove  fatal  in  the  condition  of  coma  cannot  be  differentiated  by 
leans  of  the  symptomatology  from  cases  of  cerebral  embolism  or  cerebral 
emorrhage.  The  diagnosis  is  rendered  probable  by  a  traumatic  causation, 
pom  congestive  apoplexy  it  is  distinguished  by  the  absence  of  the  symptoms 
hich  denote  determination  of  blood  to  the  head. 

In  the  case  referred  to,  in  which  the  hemorrhage  was  caused  by  spiculaB 
r  bone,  epileptiform  convulsions  occurred.  Symptoms  of  irritation,  such  as 
MTnlsions,  are  more  frequent  in  meningeal  than  in  cerebral  hemorrhage.  If 
Iw  hemorrhage  be  not  large  it  may  give  rise  to  no  symptoms  pointing  to  a 
rare  affection.  In  the  case  of  Daniel  Webster  the  autopsy  showed  that 
light  meningeal  hemorrhage  had  occurred  sonic  time  prior  to  his  fatal  illness. 
Tie  hemorrhage  was  connected  with  an  injury  which  had  not  incapacitated 
in  from  subsequent  intellectual  efforts  hi  which  was  manifested  no  diminu* 
ioD  of  his  mental  powers. 

It  follows,  from  what  has  just  been  stated  in  regard  to  the  symptomatology 
ltd  diagnosis,  that  the  treatment  is  to  be  governed  by  symptomatic  indications. 

Insolation,  or  Sunstroke. 

The  terms  insolation  and  simxtroke  are  applied  to  an  affection — or  perhaps 
re  properly  different  affections — occasioned  not  exclusively  by  exposure 
he  Bun's  rays,  as  the  terms  signify,  but  by  the  action  of  great  heat  com- 
h1  generally  with  other  *  causative  circumstances.     The  terms  denote  a 
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sudden  attack  in  extremely  hot  weather  after  exposure  to  the  direct  rajgof 
the  sun  or  to  great  heat,  the  attack  characterized  by  loss  of  consciousneBj, 
followed  frequently  by  stertor  and  convulsions,  and  death  taking  place,  in  i 
considerable  proportion  of  cases,  within  the  space  of  a  few  minutes  orifet 
hours.  Now,  in  a  certain  proportion  of  these  cases  the  morbid  condition,  as 
judged  by  the  symptoms,  is  expressed  by  the  term  exhauBtion.  The  vitil 
powers  are  prostrated,  the  forces  carrying  on  the  circulation  give  way,  umI 
death  takes  place  by  syncope.  In  another  class  of  cases  the  affection  appv. 
ently  is  similar  to  congestive  apoplexy.  In  still  another  class  of  cases  the 
fiymptoms  show  a  combination  of  apoplexy  and  exhaustion.  The  cases  last 
referred  to  probably  constitute  the  majority  of  the  cases  of  so-called  inflola* 
tion  or  sunstroke.  In  other  cases  the  condition  is  referable  to  the  abnormallj 
high  temperature  of  the  blood.  Other  names  than  insolation  and  sunstrob 
have  been  proposed — namely,  solar  asphyxia,  heat-apoplexy,  thermal  or  heat 
fever,  etc. 

Morbid  appearances  found  after  death  are  as  follows:  The  blood  is  dark  and 
imperfectly  coagulated,  often  fluid,  and  collected  in  the  large  veins.  The  heart 
is  usually  firmly  contracted,  and  the  left  ventricle  is  empty,  the  right  contain- 
ing a  small  amount  of  dark  fluid  or  partly  clotted  blood.  Ecchymoses.  e8p^ 
cially  subserous  hemorrhages,  are,  as  a  rule,  present.  Extravasations  of  blood 
into  the  sympathetic  ganglia  of  the  neck,  about  the  vagus  in  the  neck,  and 
in  the  connective  tissue  are  sometimes  met  with.  The  lungs  are  deeply  con- 
gested ;  sometimes  they  contain  hemorrhages,  and  they  are  often  cedematoni. 
A  moderate  amount  of  serous  transudation  into  the  pleural  and  pericarditl  saa 
and  into  the  ventricles  of  the  brain  is  not  uncoVnmon.  The  spleen  is  sometimei 
swollen  and  soft.  Parenchymatous  degeneration  or  cloudy  swelling  of  the 
kidney,  liver,  spleen,  and  heart-muscle  has  been  described  as  a  lesion  of  inso- 
lation. The  larger  veins  of  the  pia  and  dura  mater  are  usually  distended; 
and  injection  of  the  smaller  vessels  of  the  membranes  and  of  the  ecrebmm 
is  occasionally  but  not  constantly  found.  The  consistence  of  the  brain  and 
cord  is  sometimes  notably  soft.  .: 

The  premonitions  are  slight  or  wanting.  Dr.  Swift,  in  a  report  bwed  ob  , 
the  observation  of  60  cases  in  the  New  York  Hospital,  gives  the  foUowiog 
account  of  the  attack  :  ^'  The  patients  arc  suddenly  seized,  while  in  the  pe^ 
formance  of  their  labors,  with  pain  in  the  head  and  a  sense  of  fulnew  aod 
oppression  in  the  epigastrium,  occasionally  nausea  and  vomiting,  genenl 
feeling  of  weakness,  especially  of  the  lower  extremities,  vertigo,  dimness  of 
vision,  and  insensibility.  Surrounding  objects  appear  of  uniform  color.  In 
a  great  majority  of  cases  this  was,  so  far  as  could  be  ascertained,  blue  or 
purple.  In  one  instance  everything  appeared  red,  in  another  green,  and  ia 
another  white."*  It  has  been  stated  that  irritability  of  the  bladder  precedei 
the  attack.  Pain  in  the  head,  although  generally  present,  does  not  alwaTl 
precede  unconsciousness.  It  was  wanting  in  the  case  of  a  metlical  friend  of 
the  author  who  had  a  severe  attack  accompanied  by  violent  convulsions. 

The  attack  may  consist  of  only  a  transient  insensibility  ;  but  in  sevew 
cases  the  patient  passes  (juickly  into  a  comatose  state.    It  is  in  this  state  thil    < 
cases  come  under  medical  observation.     The  pupils  are  in  some  cases  dilated,  ^ 
in  some  contracted,  and  sometimes  the  size  is  normal,  but  the  re^ispondency  ta   ' 
light  is  lessened  or  lost.    There  may  be  contraction  and  dilatation  at  different 
periods  in  the  same  case.     The  pulse  may  be  at  first  infrequent  and  full,  but 
it  often  becomes  frequent  and  feeble  toward  the  fatal  termination.     I  h»Tt 
observed  death  to  take  place  purely  by  apnoea,  the  puLsc  having  considertbk 
force  until  after  the  cessation  of  breathing.   The  respirations  in  some  cases  tit 

1  "0})6ervations  on  Exhaustion  from  the  Effect&of  Heat,"  by  H.  8.  Swift,  Baidart 
Phygician  of  the  New  York  Hof^pital,  N,  Y,  Journal  of  Medicine,  July,  1854, 
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stertorous,  and  in  other  cases  suspirious  and  accompanied  by  moaning.  They 
are  increased  in  frequency  in  the  majority  of  cases.  In  most  cases  the  tem- 
perature of  the  body  is  notably  raised.  The  maximum  rise  in  cases  at 
Bellevue  Hospital,  in  July,  1868.  was  109}®  F.,  and  the  lowest  observed  was 
99i®.  In  a  case  observed  in  July,  1872,  the  temperature  in  the  axilla  was 
110}®.  If  the  thermometer  indicate  a  rise  to  107®  or  more,  a  fatal  termi- 
nation is  to  be  expected.  In  the  case,  however,  just  referred  to,  in  which  the 
temperature  was  110}®,  the  patient  recovered.  Convulsions  and  rigidity  of 
the  muscles  are  of  frequent  occurrence.  Vomiting  frequently  occurs,  and 
toward  the  close  of  life  there  are  involuntary  evacuations  from  the  bowels. 
The  prognosis  is  rendered  extremely  unfavorable  by  the  occurrence  of  vomit- 
ing and  purging.  The  duration  varies  from  a  few  minutes  to  several  hours. 
The  average  duration  in  the  fatal  cases  observed  by  Swift  was  four  hours. 
If  the  patient  emerge  from  the  comatose  state,  convalescence  is  usually  speedy. 
Of  20  cases  observed  by  Pepper,  in  3  insanity  followed.  This  sequel  did  not  once 
occur  in  more  than  100  cases  received  at  the  New  York  Hospital.  Temporary 
delirium  succeeding  the  attack  is  occasionally  observed.  Paralysis  is  very  rarely 
a  concomitant  or  a  sequel.  I  have,  however,  known  of  the  occurrence  of  incom- 
plete transient  hemiplegia  in  one  case  after  recovery  from  the  attack,  and  in  one 
case  before  recovery.     In  the  latter  case  it  lasted  but  a  few  hours 

As  already  stated,  the  pathological  character  of  the  affection  in  all  cases  of 
insolation  is  not  uniform.  Instances  of  sudden  death  from  exhaustion  or  syn- 
cope produced  by  heat  and  over-exertion  are  reckoned  among  cases  in  which 
the  morbid  condition  is  quite  different.  In  a  certain  proportion  of  cases  the 
appearances  after  death,  the  character  of  the  attack,  and  all  the  symptoms 
denote  congestive  apoplexy.  In  other  cases,  which  probably  constitute  the 
majority,  the  pathological  character  is  mixed  ;  an  apoplectic  condition  being 
combined  with  exhaustion.  It  is  highly  important  to  take  cognizance  of  these 
differences  as  regards  pathological  character  in  treating  the  different  cases  which 
are  grouped  together  under  the  name  of  insolation.  The  notably  increased 
temperature  of  the  body  probably  stands  in  a  causative  relation  to  certain  of 
the  phenomena.  Regarded  from  this  point  of  view,  insolation  is  in  a  marked 
degree  a  febrile  disease.  That  toxical  changes  in  the  blood  play  an  import- 
ant part  in  the  pathology  is  probable.  Vallin  of  Paris  has  reported  a  series 
of  observations  upon  dogs  and  rabbits  destroyed  by  insolation.  These  ani- 
mals, placed  upon  the  back,  fastened  in  this  position,  and  exposed  to  the 
direct  rays  of  the  sun  in  the  months  of  July  and  August  in  the  climate  of 
Paris,  presented  phenomena  analogous  to  insolation  in  man,  and  they  died  gen- 
erally after  an  exposure  of  from  half  an  hour  to  two  hours.  Examinations 
after  death  showed  hyperaemia  of  the  brain  and  lungs,  the  cavities  of  the 
heart,  especially  the  left  ventricular  cavity,  being  empty..  These  experi- 
ments have  been  repeated  by  Prof.  Horatio  C.  Wood.  Vallin  is  led  to  at- 
tribute these  conditions  and  death  to  coagulation  of  the  liquid  of  the  mus- 
cular tissue  (xuc  musculaire,  myosin)  of  the  heart  and  diaphragm.  He  does 
not,  however,  apply  this  explanation  to  all  the  cases  embraced  under  the  name 
of  insolation.  In  some  cases  he  attributes  the  death  to  toxical  changes  in  the 
blood,  the  action  of  the  heart  being  arrested  by  a  morbid  agency  operating 
through  the  pneumogastric  nerve.  In  the  latter  cases  the  heart-cavities  may 
be  filled  with  blood.*  The  observations  of  Prof  Horatio  C.  Wood  lead  him 
to  the  conclusion  that  the  contraction  of  the  ventricles  of  the  heart  found 
after  death,  especially  when  autopsies  are  made  within  a  short  time  after 
death,  is  in  most  cases  of  post-mortem,  not  of  ante-mortem,  occurrence. - 

Excessive  heat  is  the  chief  agency  in  causing  insolation,  but  other  circum- 

»  Vide  Archives  de  MSderine,  Feb.,  1870. 
*  On  Thermic  Fever^  or  Sunstrokey  Bovlston  Prize  Essav,  1872. 
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stances  co-operate  in  the  causation.  Muscular  exertion,  unduly  irroar  Qf 
prolonged,  is  a  powerful  auxiliary  cause.  Persons  are  generally  atfacifij 
when  engaged  in  labor,  but  there  are  exceptions  to  this  rule.  Dr.  Swift 
states  that  of  the  cases  which  he  observed  a  large  proportion  were  attacked 
shortly  after  dinner.  The  concentration  of  innervation  upon  the  procei»Mi 
of  digestion,  the  distension  of  the  stomach  with  food  and  liquids,  the  Utter 
being  frequently  taken  in  large  quantity,  and  perhaps,  in  some  cases,  the 
disengagement  of  gas  from  chemical  changes  arising  from  indigestion,  will 
account  for  the  fact  stated  by  8wift.  In  most  cases  persons  are  attacked 
when  exposed  to  the  direct  rays  of  the  sun,  but  there  are  exceptions  to  this 
rule.  Swift  states  that  eleven  patients  were  attacked  on  the  same  mornlBg 
in  the  laundry  of  one  of  the  largest  hotels  in  this  city,  and  several  casea  were 
brought  to  the  hospital  from  a  sugar-refinery.  Soldiers  are  not  infrequentlj 
attacked  after  they  have  retired  to  their  tents. 

Cases  are  more  frequent  by  far  in  tropical  than  in  cold  or  temperate  lati. 
tudes,  and  in  the  latter  they  occur  during  the  heated  term  of  summer,  wbea 
the  weather  is  unusually  and  continuously  hot.  Atmospheric  influences  other 
than  heat  have  been  supposed  to  be  involved  in  the  causation — namelj.M 
unusual  accumulation  of  electricity,  dryness  and  rarefaction  of  the  air,  but 
facts  showing  the  importance  of  these  influences  are  wanting.  The  number 
of  cases  in  the  same  place  in  different  years  varies  greatly.  According  to 
Dickson,  more  persons  died  in  Charleston,  S.  C,  from  sunstroke  in  1824tbia 
in  any  twelve  other  years;  and  in  the  city  of  New  York  in  the  summer  of 
185H  there  were  2G0  cases  reported,  whereas  in  no  previous  year  had  there 
been  more  than  36  cases.^ 

The  attack  generally  takes  place  at  periods  when  the  heat  of  the  day  is  tt 
its  maximum.  Of  the  60  cases  observed  by  Swift,  40  occurred  between  11 
A.  M.  and  4  p.  M.,  17  between  4  and  9  P.  M.,  and  3  between  8  and  11  a.  M. 

The  DIAGNOSIS  is,  in  general,  made  without  difficulty.  The  circumstincei 
connected  with  the  attack  and  the  symptomatic  phenomena  are  sufficiently 
distinctive.  Apoplexy  with  extravasation  of  blood  is  to  be  distinguished  by 
the  existence  of  hemiplegia.  Persons  deeply  intoxicated  are  not  infrequently 
brought  into  hospitals  as  cases  of  sunstroke,  but  the  characters  of  alcoholic 
coma  suffice  for  its  discrimination. 

Exclusive  of  mild  cases  in  which  there  is  transient  stupor  or  ingenaibility, 
the  danger  in  cases  of  insolation  is  always  very  great.  The  death-rate  ranges 
from  40  to  50  per  cent.  If,  with  deep  coma,  the  breathing  be  stertoroui, 
sighing,  or  moaning,  the  prognosis  is  extremely  unfavorable.  Great  fre- 
quency and  feebleness  of  the  pulse,  relaxation  of  the  sphincters,  tracheal 
rdles,  and  complete  immobility  are  forerunners  of  a  fatal  termination.  Cob- 
vulsions  are  extremely  unfavorable,  yet  I  have  known  recovery  to  take  plaee 
after  violent  convulsions.  In  accordance  with  the  difference  in  pathological 
character  in  different  cases,  the  mode  of  dying  is  sometimes  by  rapid  artbenia 
or  syncope.  Thi.s  mode  of  dying  is  exemplified  among  the  cases  in  which  the 
death  is  notably  sudden,  taking  place  in  the  space  of  a  few  moments  after  the 
attack.  The  mode  of  dying  in  other  cases  is  by  apnoea,  but  in  the  larger  pro- 
portion of  cases  by  apnwa  and  asthenia  combined. 

The  TREATMENT  is  to  bo  adapted  to  the  pathological  character  of  the 
affection,  as  represent^^d   by  the  symptoms,  in   individual  cases.     Pursainf 
this  course,  therapeutical  measures,  so  far  from  being  the  same,  will  be  dia- 
metrically opposite  in  different  cases.     In  cases  of  nervous  exhaustion,  the 
danger  being  of  death  by  rapid  a.sthenia  or  syncope,  complete  rest  is  of  the 
first  importance.      The  removal  of  patients  to  their  homes  or  to  boBpitals  vk 
this  condition  may  contribute  in  no  small  measure  to  a  fatal  result.     Stimu- 
*  EUmenis  of  MedirinCy  2d  ed.,  1859. 


lich  calls  for  the  treatment  just  stated  are — frequency  and  feebleness 
ilse,  weakness  of  the  heart-sounds,  with  absence  of  stertor  and  the 
sment  of  breathing  indicative  of  cerebral  compression. 
1-marked  apoplectic  cases  I  believe  bloodletting  to  be  the  measure 
r  indicated.  The  treatment  called  for  is  the  same  as  in  congestive 
.  The  life  of  the  patient  may  depend  on  the  prompt  employment 
etting.  The  bowels  should  be  freely  opened  with  croton  oil.  Cold 
i  applied  to  the  head,  either  by  means  of  the  ice-cap  or  the  douche. 
I  should  be  elevated,  and  everything  constricting  the  chest  or  neck 
i  removed.  Revulsive  applications  should  be  made  to  the  extrem- 
le  symptoms  representing  the  condition  calling  for  these  measures 
less  of  the  pulse,  slowness  of  the  respiration,  with  perhaps  stertor, 
rhe  surface,  congestion  of  the  face,  and  throbbing  of  thp  carotids 
be  temporal  arteries. 

lestion  as  to  the  propriety  of  bloodletting  in  cases  of  insolation  has 
;  to  much  discussion  and  difference  of  opinion.  The  doctrine  which 
o  inculcate  is,  that  to  abstract  blood  is  vastly  important  in  some  and 
ctive  in  other  cases.  Never  to  employ  bloodletting  or  to  employ  it 
es  would  be  alike  injudicious.  It  is,  of  course,  for  the  judgment  of 
itioner  to  discriminate  between  the  cases  in  which  bloodletting  is 
and  the  cases  in  which  it  will  do  harm.  I  have  noted  several  cases 
parently  exemplify  the  importance  of  bloodletting, 
majority  of  the  cases  of  insolation  symptoms  denoting  congestive 
are  combined  in  variable  proportions  with  those  denoting  exhaus- 
e  importance  of  bloodletting  in  these  cases  is  to  be  measured  by  the 
ance  of  the  apoplectic  phenomena,  and  it  is  contraindicated  if  pre- 
e  of  exhaustion  be  denoted  by  the  frequency  or  the  feebleness  of 
.  The  success  of  the  treatment  will  depend  on  the  judgment  of  the 
er  in  deciding  whether  bloodletting  be  called  for  or  otherwise,  and  if 
;ated,  in  determining  the  amount  of  blood  to  be  taken.  Discrimination 
aportant  in  prescribing  croton  oil.  If  the  danger  be  from  exhaus- 
ctive  purgative  is  not  indicated.  Cold  to  the  head  is  important  in 
D  as  the  symptoms  of  cerebral  congestion  predominate.  On  the 
d,  in  the  cases  in  which  the  circulation  is  notably  feeble  stimulant 
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was  kept  up  for  a  period  ranging  from  half  an  hour  to  several  hours,  tbe 
continuance  being  determined  by  the  effect  on  the  temperature,  pulse,  tnd 
other  symptoms.  The  temperature  of  the  body  was  reduced  more  or  legg, 
and  sometimes  several  degrees.  The  measure  was  repeated  as  oUcn  is  the 
temperature  again  rose.  If  the  pulse  were  feeble,  stimulants  were  givea 
more  or  less  freely  during  the  application  of  the  water.  The  good  effect  of 
this  plan  of  treatment  has  been  marked  in  some  cases.  A  patient  admitted 
at  2  P.  M.,  unconscious,  pupils  contracted,  pulse  150,  breathing  stertorous,  the 
axillary  temperature  110i°,  and  the  body  cyanosed,  was  at  once  placed  in 
the  wet  sheet  and  sprinkled.  At  half-past  4  p.  M.  the  temperature  in  tbe 
axilla  had  fallen  to  1043^,  the  frequency  of  the  pulse  and  the  cyanosis  per. 
sistiug.  He  was  taken  out  of  the  sheet,  dry  cups  were  applied  to  the  chest, 
and  at  5  o'clock  the  wet  sheet  was  again  applied,  and  continued  until  fifteeo 
minutes  after  7  P.  M.  The  temperature  then  was  lOli®  and  the  pulse  120. 
At  9.45  P.  M.  the  temperature  fell  to  100  J  °.  At  midnight  he  became  con. 
scions.  Progressive  improvement  followed,  ending  in  recovery.  The  onlj 
additional  measures  employed  up  to  the  restoration  of  consciousness  were  lo 
enema  containing  castor  oil  with  a  few  drops  of  croton  oil,  and  the  hypodemjic 
injection  of  ten  minims  of  the  tincture  of  digitalis,  the  latter  having  refer- 
ence to  the  frequency  and  feebleness  of  the  action  of  the  heart. 

The  employment  of  cold  water  in  the  manner  just  described  was  resorted  ■ 
to  only  in  the  cases  in  which  there  was  a  considerable  increase  of  axilliiy 
temperature — 104°  and  upward.  When  the  temperature  was  less,  spongiog 
the  body  with  cold  water  was  employed.  Observations  since  1872  have  om- 
firmed  the  efficacy  of  this  plan  of  treatment  in  cases  characterized  by  notable 
increase  of  temperature.  The  same  method  of  applying  cold  has  also  been 
found  efficient  in  other  affections  in  which  antipyretic  treatment  is  indicated. 

Dry  cups  to  the  chest  relieve  symptoms  dependent  on  pulmonary  congw- 
tioTi — namely,  embarrassed  breathing  and  cyanosis.  Applied  over  the  spine, 
they  are  useful  in  relieving  convulsions  and  muscular  rigidity. 

In  some  cases  treated  in  Bellevue  Hospital  the  Calabar  bean  has  been  gireo 
in  doses  of  one  grain  by  hypodermic  injection,  and  repeated  two  or  three 
times  after  intervals  of  frota  half  an  hour  to  an  hour.  This  remedy  wu 
tried  with  reference  to  muscular  rigidity  and  convulsive  movements.  It 
seemed  to  be  useful,  but  the  observations  are  too  few  to  warrant  any  posi- 
tive conclusions.  Given  in  the  dose  just  stated,  it  produced  no  mwked 
effect  upon  the  pupils.* 

HyperaBxnia  and  Anasmla  of  the  Spinal  Oord  and  its 

Meninges. 

As  regards   hyperaemia  and  anaemia,  the  spinal  cord  and  its  meninges    ' 
are  to  be  considered  together.     These  pathological  conditions  are  prohiWy 
never  limited  to  either  the  meninges  or  the  cord  separately.     In  treating  of 
spinal  paralysis  occurring  without  symptoms  which  denote  either  inllamBar 
tion  or  lesions  of  structure — that  is,  functional  paralysis — the  question  iS 
arise  as  to  the  existence  of  one  or  the  other  of  these  conditions.     Exclasifl 
of  this  connection,  it  is  difficult,  with  our  present  knowledge,  to  form  il 
opinion  as  to  the  importance  of  these  conditions.     It  is  customary  to  refer 
certain    symptoms    to  hyperaemia   or  anaemia   of  tbe   cord    on   conjectunl 
grounds.     Our  present  knowledge  does  not  lead  us  far  beyond  conjectttie 
as  regards  the  frequency  of  these  affections,  their  causation,  and  their  fjuy 

'  For  a  report  of  55  cases  treated  in  Belleviie  Ilospital,  Julv  and  August,  1972, jxf* 
pared,  at  my  request,  by  Dr.  Katzenbach,  at  that  time  house-phyBiciaiiy  Tide  Ntm  Ymk 

JownaL  of  Medicine^  Jan.,  1873. 


SPINAL  HEMORRHAGE.  629 

matic  phenomena.    Both  conditions  are  probably  not  infrequent.    They  are 

;ributable  to  various  causes,  and  it  is  not  irrational  to  refer  to  these  certain 

nptoms. 

Bjpersemia  here,  as  in  other  situations,  may  be  active  or  passive.     Active 

^erasmia  may^be  caused  by  prolonged  muscular  exercise  and  sexual  abuse 

excess.     Collateral  fluxion  is  supposed  to  be  causative  in  certain  cases  of 

pression  of  the  menses,  the  cessation  of  bleeding  from  hemorrhoids,  and 

oDged  exposure  to  cold.     Passive  hypersemia  is  incident  to  stasis  of  the 

smic  venous  or  the  portal  system. 

ie  SYMPTOMS  referred  to  active  hyperaemia  are — lumbar  pain  and  pain  in 

imbs,  increased  cutaneous  sensibility,  formications,  muscular  twitchings, 

>aresis  of  the  muscles.     On  the  other  hand,  numbness  of  the  extremities 

Lviaesthesia  point  to  passive  hyperaemia. 

e  DIAGNOSIS  requires  absence  of  fever  and  of  the  local  symptoms  which 

■e  either  spinal  meningitis  or  myelitis.     The  existence  of  causative  agen- 

s  to  be  taken  into  account. 

«  condition  is  without  danger,  except  that  it  may  be  a  factor  in  the 
ttion  of  hemorrhage. 

i^pping  over  the  spine,  using  dry  or  wet  cups  according  to  the  local  symp- 
>^  and  the  general  condition  of  the  patient,  stimulating  foot-baths,  the 
ication  of  cold  to  the  back,  and  cathartics,  are  the  therapeutical  measures 
coated.  Ergot  and  belladonna  are  considered  to  be  useful  by  causing  con- 
-tion  of  the  arteries.  The  patient  should  lie  as  much  as  possible  on  the 
i  or  face,  and  not  on  the  back. 

Spinal  anaemia  (ischaemia)  is  an  effect  of  aortic  obstruction  above  the  point 
whieh  the  lumbar  arteries  are  given  off  (Stenson*s  experiment).  Temporary 
raplegia  is  produced  by  compression  of  the  aorta  above  that  point.  A  few 
5es  of  paraplegia  due  to  anaemia'  of  the  lumbar  part  of  the  spinal  cord  in 
isequence  of  embolism  or  thrombosis  of  the  abdominal  aorta  have  been 
orded.  Spasm  of  the  intraspinal  arteries  has  been  supposed  to  be  a  cause 
anaemia  of  the  cord,  continuing  long  enough  to  lead  to  impairment  of 
rition  and  giving  rise  to  paraplegia.     Doubtless  the  cord,  like  the  brain 

other  organs,  suffers  functionally  whenever  the  blood  is  notably  impov- 
hed.  This  local  anaemic  condition,  which  is  incident  to  general  anaemia, 
bably  has  a  causative  connection  with  neuralgia  affecting  the  intercostal 

other  nerves,  together  with  other  effects  pertaining  to  the  so-called  "  spi- 

irritation."  Exclusive  of  a  conjectured  causative  connection  with  func- 
>al  or  so-called  reflex  paralysis,  and  of  the  participation  of  the  spinal  cord 
:he  effects  of  anaemia  as  a  blood  lesion,  the  diagnosis  of  spinal  anaemia  is 

warrantable  in  the  present  state  of  knowledge. 

Spinal  Hemorrhage. 

hemorrhage  within  the  spinal  canal,  not  dependent  on  injuries  of  the 
le,  is  an  exceedingly  rare  event.  Its  infrequency  is  in  striking  contrast  to 
'acranial  hemorrhage.  Spinal  hemorrhage  may  be  meningeal  (haemator- 
chis),  or  it  may  be  in  the  substance  of  the  cord  (haemato-myelus).  In 
58  of  meningeal  hemorrhage  the  extravasation  may  be  between  the  perios- 
m  and  the  dura  mater,  between  the  latter  and  the  arachnoid  membrane  (in 
so-called  arachnoid  cavity),  or  in  the  meshes  of  the  pia  mater.  In  cases 
intracranial  meningeal  hemorrhage  the  blood  may  flow  down  into  the 
lal  canal.  Hemorrhage  into  the  substance  of  t-he  cord  may  be  either 
ictate  or  in  the  form  of  a  larger  focus.  It  is  most  frequently  situated 
the  gray  matter,  in  which  it  may  extend  for  some  distance  in  a  longitu- 
ftl  direction.  The  same  clian^es  occur  in  the  extravasated  blood  as  in 
ebral  hemorrhage.    Both  medullary  and  meningeal  hemorrhage  may  result 
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from  traumatism,  such  as  fractures  and  dislocations  of  the  vertebras.  blow8 
upon  the  back,  etc.  Most  of  the  cases  formerly  considered  as  spontaneous 
spinal  apoplexies  are  cases  of  hemorrhage  resulting  from  a  previous  mvelitis, 
the  vessels  sharing  in  the  softening  process  (haemato-myelitis)  ;  but  there  are 
very  rare  cases  which  can  hardly  be  interpreted  otherwise  than  as  primary 
hemorrhage  into  the  cord.  Aneurisms  of  the  aorta,  after  h&ving  occa&ioDed 
erosion  of  the  vertebrae,  sometimes  burst  into  the  spinal  canal. 

Meningeal  spinal  hemorrhage  causes  paralysis,  as  a  rule,  so  suddenly  that 
the  patient  falls.     Consciousness  is  retained.     Severe  pain  may  be  felt  at  or 
near  the  site  of  the  hemorrhage.     Pain  is  also  felt  in  the  extremities.     The 
cutaneous  sensibility  becomes  impaired,  and  abnormal  sensations  are  referred 
to  the  skin.    The  paralysis  and  anaesthesia  are  rarely  complete.    If  the  hemor- 
rhage take  place  in  the  lumbar  region,  the  lower  limbs  are  paralyzed,  together 
with  the  bladder  and  rectum.    If  the  hemorrhage  be  in  the  upper  part  of  tlie 
spinal  canal,  in  addition  to  paralysis  of  the  lower  extremities  paralysis  and     J 
anaesthesia   are   present  in  the  upper  limbs,  and  these  symptoms  may  be 
accompanied  by  difficulty  in  breathing  and   swallowing.      Cramps,  spa^nis, 
and  tremor  often  occur  in  the  upper  or  lower  extremities  according  to  the 
situation  at  which  the  hemorrhage  takes  place. 

The  SYMPTOMS  are  due  to  excitation  of  the  spinal  cord  and  the  paralyiing 
effect  of  pressure.  According  to  the  rapidity  of  the  hemorrhage,  they  occur 
abruptly  or  are  developed  more  or  less  slowly.  Their  degree  is  determined 
by  the  amount  and  situation  of  the  hemorrhage. 

If  the  symptoms  follow  an  injury  of  the  spinal  column,  violent  muscultf 
exertions,  or  severe  convulsive  movements,  these  etiological  relations  render 
the  diagnosis  probable.  The  diagnosis  is  substantiated  by  the  exclusion  of 
spinal  meningitis  and  myelitis.  These  diseases  are  excluded  by  the  sudden 
or  rapid  development  of  the  symptoms  and  by  the  absence  of  fever.  Second- 
ary  fever  may  be  developed  after  the  lapse  of  several  days. 

If  the  hemorrhage  take  place  at  the  upper  part  of  the  spinal  canal,  and 
if  the  amount  be  considerable,  it  may  cause  speedy  death  by  difiturbance  of 
respiration  (apnoea).  A  large  extravasation  in  a  lower  situation,  giving  jm 
to  complete  paraplegia,  with  cystitis  and  bed-sores,  is  often  fatal  after  a  dura- 
tion more  or  less  protracted.  Recovery  may  be  expected,  except  in  caaesof 
injury  of  the  spinal  cord  by  fracture  or  dislocation  of  vertebrae.  The  remoral 
of  the  coagulated  blood  by  absorption  is,  however,  a  slow  process,  and  recovery 
takes  place  after  a  considerable  period,  the  improvement  being  very  grtduaL 

The  TREATMENT  at  the  time  of  the  attack  has  for  its  object  the  arrest  of 
the  hemorrhage.  Absolute  rest  and  cold  applied  to  the  spine  are  themostim- 
portaiit  of  the  measures  for  this  object.  Bloodletting  is  to  be  employed  under 
the  conditions  which  render  this  measure  advisable  in  other  connections. 

The  subsequent  treatment  has  reference  to  the  relief  of  symptoms,  the 
absorption  of  the  extravasated  blood,  the  prevention  of  muscular  atrophy, 
and  the  restoration  of  the  functional  activity  of  the  paralyzed  muscles. 
Iodine,  mercury,  and  electricity  are  recommended  as  sorbefacient«,  but  their 
usefulness  in  this  way  is  open  to  scepticism.  The  treatment  to  be  addressed 
to  the  muscles  is  the  same  as  in  cases  of  paralysis  caused  by  other  spinal 
affections. 

Hemorrhage  into  the  substance  of  the  cord  is  preceded  by  symptom 
denoting  myelitis  in  a  certain  proportion  of  cases.  These  are  wanting  if  Um 
hemorrhage  be  occasioned  by  injury  of  the  spine  or  violent  muscular  exei* 
tions.  In  either  case  there  is  sudden  paralysis  without  loss  of  consciousneai, 
accompanied  by  a  localized  pain  in  the  spine.  The  paralysis  will  involTi 
only  the  lower  extremities,  or  in  addition  the  upper  extremities  and  mnadei 
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of  the  trunk,  according  to  the  seat  of  the  extravasation.  The  pain  is  tem- 
porary, and  the  symptoms  of  excitation — spasms,  cramps,  etc. — which  cha- 
racterize meningeal  hemorrhage  are  wanting.  Sensory  paralysis  below  the 
seat  of  the  hemorrhage  is  more  or  less  marked,  and  it  is  often  complete,  as 
regards  the  sensibility  to  both  tact  and  pain.  The  paralysis  involves  the 
bladder  and  rectum.  Atrophy  of  the  paralyzed  muscles  takes  place  rapidly. 
Bed-sores  are  produced  speedily.  Death  may  take  place  quickly  by  apnoea 
if  the  hemorrhage  be  into  the  upper  portion  of  the  cord.  If  the  seat  of  the 
hemorrhage  be  in  the  lumbar  region,  the  termination  is  generally  fatal,  after 
a  shorter  or  longer  duration,  in  consequence  of  sloughing  of  soft  parts  exposed 
to  pressure,  cystitis,  etc. 

A  small  clot  in  a  lateral  half  of  the  upper  part  of  the  cord  gives  rise  to 
spinal  hemiplegia  characterized  by  motor  paralysis  on  the  side  of  the  lesion 
and  sensory  paralysis  on  the  opposite  side.     This  is  very  rare. 

The  points  involved  in  the  differentiation  from  meningeal  hemorrhage  have 
been  mentioned.  Myelitis  with  softening  gives  rise  to  paralysis  more  or  less 
slowly.  This  affection  is  excluded  if  the  paralysis  occur  suddenly  without 
having  been  preceded  by  any  symptoms  of  spinal  disease.  In  hsemato-mye- 
litis,  however,  the  paralysis  may  develop  with  great  rapidity ;  but  myelitis 
generally  precedes  the  hemorrhage  if  the  latter  be  not  produced  traumati- 
eally.  Sudden  paralysis  preceded  bv  symptoms  of  myelitis  renders  hemor- 
rhage probable.  The  affection  generally  known  as  the  acute  spinal  paralysis  of 
children  (sometimes  occurring  in  adults)  is  excluded  by  the  absence  of  fever. 

The  objects  of  the  treatment  arc  essentially  the  same  as  in  cases  of 
meningeal  spinal  hemorrhage 
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THE  dura  mater,  which  is  composed  of  fihrous  tissue,  is  the  most  external 
of  the  three  membranes  enveloping  the  brain.  It  consists  of  an  external 
lamella,  which  serves  as  the  internal  periosteum  of  the  cranium,  and  an  inter- 
nal lamella,  the  inner  surface  of  which  is  lined  with  flat,  polygonal  endothelial 
cells.  Most  of  the  recent  writers,  discarding  a  parietal  layer  of  the  arachnoid, 
confine  the  name  arachnoid  membrane  to  that  which  was  formerly  described  as 
its  yisceral  layer.  This  is  a  thin  connective-tissue  membrane  whose  outer  sur- 
face is  smooth  and  covered  with  endothelium.  The  pia  mater  is  the  vascular 
membrane  of  the  brain,  the  convolutions  of  which  it  follows  and  to  which  it 
closely  adheres.  It  is  connected  with  the  arachnoid  by  interlacing  bundles 
of  connective  tissue.  The  space  between  the  arachnoid  and  the  pia  mater  is 
known  as  the  subarachnoid  space,  or  sometimes  as  the  meshes  of  the  pia 
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mater.     In  it  is  contained  the  cerebro-^j>inal  fluirl.     The  f^pac^  belwean 
duni  mater  and  the  arachnoid,  which  is  visually  found  empty  at  iititu|)jaBk, i|] 
culled  the  subdural  spacebar, according  to  the  former  noiijericlature.  t]l^ ancb- 
noid  cavity.     The  subdural  and  the  subarachnoid  cavities  are  to  W  r^-pirdni 
as  lyuiph-spiiee!?. 

By  the  term  meningitiB  is  usually  understood  inflammation  of  tUe  pb  warn 
or  of  the  pia  mater  and  arachnoid,  it  being  impracticable  to  dii>titigm»h  tlu- 
inflammation  of  one  of  these  membranes  from  that  tif  the  otlier.  In  fid 
both  are  generally  involved  in  meningitis.  Sometimes  inflammation  n1'  tli 
pia  mater  is  denominated  lepfomenin^ititt^  in  distinction  from  jtacjt^nvevmjifl^ 
which  is  inflammation  of  the  dura  mater. 


Pachymeningitis— HsBmatoma  of  the  Dura  Mater. 

Pachymeningitis  is  divided  into  pachymetthtgitis  externa  and  pvchp^mk 

gitu  in  fern  a. 

Ejifentaf  pachfmcnm^itk  may  be  either  acute  or  chronic.  Acul«  |«fJr 
meningitis  is  always  suppurative,  and  is  chiefly  of  aurgical  interest.  It  ffll 
lows  injury  and  disease  of  the  cranial  bones.  Purulent  inflammation  uf  ilB 
dura  mater  follows  suppurative  disease  of  the  internal  or  middle  ear  (utrd 
interna  or  media),  with  consecutive  caries  of  the  petrous  portion  of  tht  i^a 
poral  bone.  It  is  tiften  combined  witli  purulent  thrombosis  of  the  Uteml  ( 
other  sinuses  of  the  dura  mater.  The  purulent  inflammatiou  may  extendi 
the  pia  mater  and  to  the  substance  of  the  brain. 

By  chronic  external  pachymeningitis  is  understood  tbe  fibrous  tliidteiril 
of  the  dura  maters  often  combined  with  the  foniiation  of  osteopUytc^^  wbil 
occurs  especially  in  old  age.  The  thickened  dura  becomes  adherent  to 
skull.  This  torm  of  pachymeningitis  is  amilogous  to  the  ossifying  pcnofiill 
of  the  long  bones. 

Ihteriail  hemorrhagic  pachifmenmnUU  ia  of  greater  medical  inT#»r*!M«t. 
aflTection  is  charact^irized  by  the  formation  of  tin  adventiti  i 

the  inner  surface  of  the  dura  mater,  usually  in   circum- 
the  convexity,  and  either  limited  to  one  side  or  extending  to  ^  i 

median  line.     At  first  the  membrane  is  extremely  thin,  deli»  i 

to  be  recognized,  except  as  a  reddish,  yellow,  or  brown  st^iin.    If  one  of  ihJ 
membranes  be  stripped  ofl'  and  examined  under  the  microscope,  it  la  fouodj 
consist  chiefly  of  capillary  bloiid-vcssels  with  wiile  lumina,  often  proYid«?d^ 
varicosities  and  with  thin  embryonic  walls.     Between  the  vesseb  are  a  fl 
round,  stellate,  or  fusiform  cells,  but  there  is  very  little  fibrillat<Hi  connect! 
tissue.     A  considerable  number  of  extravasated  red  blood-c^  ^     .  wt 

have  escaped  either  by  diapedesis  or  by  rupture  of  the  vi  and 

greater  or  less  quantity  of  blood-pigment  in  the  form  of  reddi,-tj 
ulcs  or  of  ruby-red  crystals  of  ha.'matoidin,  will  also  be  found  in 
branes.     The  newly-formed  blood-vessels  are  in  organic  connection  uah 
pre-existing  vessels  of  the  dura  mater.    In  more  advanced  caaes  thr  new  i 
brane  is  thicker  and  composed  of  several  layers,  uf  winch  the  deeper- 
those  nearest  the  dura  mater — resemble  ordinary  fibrilluted  conncctivi 
In  some  cases  extensive  extravasations  of  blnod  occur  from   rupturr  of 
of  the  thin-walled,  newly-formed  vessels,  ami  then  give  rise  to  the  sympiK 
of  meningeal  apoplexy.     To  the  bloody  tumor?*  thus  fonned  upon    the  ini 
surface  of  the  dura  mater  the  name  hicmatoma  is  applied.    Uemorr^fl' 
fined  to  the  subdural  space,  and  not  of  traumatic  oritjin,tn  the  gn  \^ 

of  eases  are  due  to  hemorrhagic  pachymeningitis.     This  fact  was  iw 
lishiHl  by  Virchow,     Home  recent  writers  advocate  the  view  which  prcviil 
before  V'irchaw's  investigations — ^namely,  (hat  the  first  stage  in  hcnjurrba 
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lachjmeniDgitis  is  an  extravasation  of  blood  upon  the  inner  surface  of  the 
lura  mater,  and  that  the  development  of  blood-vessels  and  of  new  connective 
issue  is  secondary.  It  is,  however,  admitted  that  when  the  extravasation  is 
bundant  (hsematoma,  properly  speaking),  an  organized  membrane  has  in  the 
iiajority  of  cases  already  been  formed.  The  more  usually  accepted  view  is 
hat  in  the  majority  of  cases  the  development  of  new  blood-vessels  upon  the 
oner  surface  of  the  dura  mater  antedates  the  extravasation. 

The  symptomatic  phenomena  embrace  those  proceeding  from  the  chronic 
nflammation  of  the  dura  mater  and  those  caused  by  pressure  upon  the  surface 
*f  the  brain.  Cerebral  symptoms  denoting  inflammation  are — cephalalgia, 
rhich  is  often  notably  intense,  vertigo,  tinnitus  aurium,  vigilance,  and  dis- 
arbed  sleep.  Other  symptoms  are  sensitiveness  to  light  and,  in  a  marked 
legree,  contraction  of  the  pupils.  The  hemorrhage  may  occur  either  rapidly 
»r  slowly.  If  rapid  and  considerable,  it  causes  an  apoplectic  attack,  which 
Day  prove  speedily  fatal,  but  in  most  cases  the  patient  recovers.  Succens- 
ve  apoplectic  attacks  occur  after  variable  intervals.  If  the  hemorrhage 
<ake  place  slowly,  it  causes  somnolence  which  continues  for  twenty -four  or 
thirty  hours,  the  mind  on  awaking  being  more  or  less  disordered.  Suc- 
cessive periods  of  somnolence  mark  repeated,  slow,  and  small  or  moderate 
hemorrhages.  Contraction  of  the  pupils  persists,  and  if  the  hsematoma  be 
limited  to  one  hemisphere,  the  contraction  is  greater  on  that  side.  At  a 
later  period,  however,  the  contraction  of  the  pupils  may  cease.  The  pulse 
is  slow  and  irregular,  becoming  frequent  in  fatal  cases  before  death.  Paral- 
ysis of  the  facial  muscles  and  hemiplegia  may  occur,  limited  to  one  side,  or 
occurring  first  on  one  and  afterward  on  the  other  side.  Muscular  contrac- 
tions, twitchings,  and  convulsive  movements  more  or  less  marked  are  liable 
o^  occur  on  one  side  or  on  both  sides.  The  convulsions  sometimes  have  an 
t>iJeptiform  character.  Strabismus  and  ptosis  are  wanting.  The  mental 
cullies  are  impaired  in  a  greater  or  less  degree. 

^he  clinical  history  has  so  much  diversity  in  respect  to  the  events  which 
^ur,  the  order  of  their  occurrence,  their  duration,  etc.  that  there  are  few 
•able  typical  characteristics.  As  regards  its  course,  the  affection  may  be 
^etT  acute  or  chronic.  Moreover,  its  phenomena  are  often  obscured  by 
•3e  of  various  other  diseases  with  which  it  is  often  associated. 
lF"  death  take  place  in  a  primary  attack  of  apoplectic  coma,  a  diagnostic 
^«as  may  be  based  on  the  antecedent  cerebral  symptoms  and  certain  etio- 
*<5»1  points.  In  the  cases  which  have  not  this  termination  the  diagnostic 
**tis  pertaining  to  the  clinical  history  are  the  occurrence  of  successive 
^^slcs  of  coma  or  sopor,  lasting  for  many  hours  or  even  for  days,  and  the 
'^^trence  of  more  or  less  of  the  symptoms  which  have  been  mentioned, 
-s^  occurring  in  a  way  not  significant  of  other  cerebral  affections.  Diseases 
^>«  excluded  are — simple  cerebral  meningitis,  tuberculous  meningitis,  cere- 
al hemorrhage,  embolism  or  thrombosis,  and  general  cerebral  paralysis. 
^^Te  are  cases  in  which  the  affection  gives  rise  to  no  morbid  symptoms. 
*^e  morbid  condition  is  sometimes  found  after  death  when  it  had  not  been 
^spected  during  life. 

Points  relating  to  the  etiology  are  of  much  account  in  the  diagnosis.  The 
affection  rarely  occurs  at  less  than  forty  years  of  age,  and  of  the  different  decades 
Ae  largest  proportion  of  cases  is  between  seventy  and  eighty.  It  is  rare  in 
early  life,  but  the  percentage  of  cases  is  larger  prior  to  ten  than  from  ten  to 
twenty  years  of  age.^  Men  are  affected  much  oftener  than  women.  Persons 
io  health  are  never  affected,  if  traumatism  be  excepted.  Of  the  various 
affections  in  connection  with  which  it  occurs  intercurrcntly,  those  caused  by 
ilcoholism  take  precedence.  Clinical  observations  show  that  it  is  a  disease 
*  Vide  Huguenin,  in  Zieinssen^s  Cyr.,  Am.  ed.  vol.  xii. 
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to  which  drunkards  are  especially  liable,  whatever  may  be  the  pathological 
explanation.  It  is  incident  to  different  chronic  lesions  of  the  brain,  par- 
ticularly to  those  belonging  to  general  cerebral  paralysis.  In  a  consider- 
able proportion  of  cases  it  is  referable  to  injuries  from  blows,  falls,  etc.  It 
occurs  sometimes  in  diseases  attended  by  a  hemorrhagic  diathesis,  such  a« 
scurvy,  purpura,  leucocythasmia,  and  pernicious  anaemia.  Here  doubtless 
the  hemorrhage  is  primary. 

The  course  of  the  disease  varies  from  a  day  to  a  year  or  longer.  Huguenia 
gives  the  following  as  the  results  of  an  analysis  of  all  the  carefully  recorded 
cases  which  he  could  collect :  The  duration  was  from  one  day  to  five  days  in 
34  per  cent.  ;*  from  five  to  thirty  days  in  40  per  cent. ;  from  one  month  to  six 
months  in  18  per  cent. ;  from  six  months  to  one  year  in  4  per  cent. ;  and  more 
than  a  year  in  4  per  cent. 

The  prognosis  will  depend  on  the  extent  of  the  hemorrhage  if  hasmatoma 
form.  Patients  have  recovered  who  had  presented  symptoms  Huppo.sed  to  be 
a  sufiicient  warrant  for  the  diagnosis.  Coexisting  diseases  often  contribute 
tc  a  fatal  ending. 

Recovery  is  not  to  be  expected  as  a  result  of  any  special  medication. 
Impending  danger  from  hemorrhage  may  be  perhaps  averted  and  death  post- 
poned by  therapeutical  measures.  Measures  are  to  be  addressed  to  the 
inflammatory  condition  in  proportion  to  the  symptoms.  Generally,  cold 
applications  to  the  head,  counter-irritation  to  the  neck,  cathartics,  and  stimu- 
lating foot-baths  sufiice.  Venesection  or  topical  bleeding  is  rarely  indicated. 
With  reference  to  the  limitation  of  hemorrhage,  the  bromides  and  ergot  mij 
be  prescribed.  It  is  doubtful  if  the  iodide  of  potassium  or  mercury  promotei 
absorption  of  the  efi'used  blood.  Palliative  remedies,  according  to  symptom- 
atic indications,  and  the  analeptica,  form  part  of  the  treatment. 

Simple  Acute  Cerebral  Meningitis. 

The  name  acute  cerebral  meningitis  denotes,  conventionally,  inflammation  of 
the  meninges  of  the  brain  exclusive  of  the  dura  mater ;  that  is,  inflammatioQ 
aflbcting  the  arachnoid  membrane  and  the  pia  mater.  It  is  also  called  Ifpto, 
7nnu'n^ifiif.  To  distinguish  it  from  tuberculous  meningitis  it  is  designated  at 
simple  meningitis.  It  is  sometimes  called  acute  meningitis  of  the  conreiitj 
in  consefjuence  of  its  localization  by  preference  upon  this  part. 

Anatomical  Characters. — Inflammation  here,  as  in  other  situations, ii 
preceded  and  usually  accompanied  by  hyperaemia.  The  in flammatorj  prod- 
ucts are  serum,  fibrin,  and  pus  in  varying  amount  and  in  varying  prupor- 
tions.  These  products  of  inflammation  are  chiefly  in  the  meshes  of  the  pia 
mater  (subarachnoid  space),  but  in  severe  cases  they  may  be  present,  to  a 
certain  extent,  also  upon  the  outer  surface  of  the  arachnoid  (subdural  space), 
and  may  extend  into  the  cortical  substance  of  the  brain.  The  inflammatioi 
aff*ects  usually  in  the  highest  degree  the  pia  mater  covering  the  convexity  of 
the  hemispheres,  but  it  may  extend  to  the  meninges  of  the  base,  or  in  rare 
instances  be  chiefly  confined  to  the  base.  When  death  takes  place  soon  after 
the  onset  of  the  inflammation,  the  exudation  is  found  to  consist  chiefly  of 
serum  rendered  somewhat  turbid  by  the  admixture  of  pus-cells.  TNTien  deatb 
occurs  later,  as  it  does  in  the  majority  of  cases,  the  exudation  is  more  dit* 
tinctly  purulent.     The  greenish-yellow,  opaque  streaks  of  pus  are  found  ii 


*  Of  c'oiirse",  in  these  short  durationR  the  afl^ection  is  not  a  hemorrhagic  pachy 

gitis.  which  is  necessarily  chronic,  but  it  niust  be  a  simple  hemorrhage  on  ti«  in 
surface  of  the  dura  mater,  it  being  Huguenin's  view  that  this  hemorrhage  preoedoi  th« 
pachymeningitis. 
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^eatest  abundance  in  the  furrows  between  tbe  convolutions,  especially  in  the 
track  of  tbe  large  veins  of  the  pia  mater.  In  severe  cases  of  some  duration  a 
greenish-yellow  layer  may  be  found  spread  nearly  uniformly  over  the  convex 
sarface  of  tbe  brain.  The  exudation,  examined  microscopically,  is  found  to 
consist  of  serum,  pus-cells,  fibrillated  fibrin  (sometimes  in  great,  sometimes  in 
small  amount),  together  with  a  certain  number  of  red  blood-corpuscles.  The 
amount  of  serum  varies  considerably  in  different  cases.  The  pus-cells  are 
doubtless  emigrated  white  blood-corpuscles.  Pus-cells  are  also  found,  some- 
times in  sufficient  number  to  be  visible  to  the  naked  eye,  in  the  cortex  cere- 
bri, especially  around  the  blood-vessels.  Punctate  hemorrhages  are  some- 
times found  both  in  the  pia  mater  and  in  the  cortex.  The  ventricles  may 
contain  a  moderate  quantity  of  serum,  which  is  usually  turbid,  or  they  may 
be  empty.  It  is  to  be  borne  in  mind  in  examinations  after  death  that  increase 
in  the  amount  of  serum  in  the  subarachnoid  space  is  not  evidence  of  inflam- 
mation ;  nor  is  mere  opacity  of  the  arachnoid  to  be  mistaken  for  acute  inflam- 
mation. 

Clinical  History. — Simple  acute  meningitis  may  be  abrupt  or  gradual 
in  its  development.  The  premonitions  are  the  symptoms  of  determination  of 
blood  or  active  hyperaemia.  There  is  a  marked  variation  in  symptoms  at 
different  periods  of  the  disease — namely,  prior  to  and  after  a  certain  amount 
of  sero-fibrinous  exudation.  The  course  is  divisible  into  two  stages,  the 
division  being  based  on  the  amount  of  the  products  of  inflammation.  The 
first  stage  extends  to  the  period  when,  owing  to  the  pressure  of  these  prod- 
ucts, a  notable  change  in  the  symptoms  occurs. 

The  first  stage  is  called  the  stage  of  excitement.  It  is  characterized  by 
pain,  usually  intense,  referred  to  the  entire  head,  sometimes  greatest  in  the 
anterior  and  sometimes  in  the  posterior  portion.  The  pain  is  the  same  as  in 
active  cerebral  hyperaemia.  Delirium  frequently  occurs,  and  the  delirium  in 
this  stage  is  generally  active  or  maniacal,  or  in  some  cases  hilarious.  Owing 
to  the  prominence  of  tbe  delirium,  patients  are  sometimes  carried  to  insane 
institutions,  the  affection  being  mistaken  for  acute  functional  mania.  Con- 
vnlsions  may  occur,  especially  in  young  subjects.  The  senses  of  sight  and 
hearing  are  abnormally  acute.  Light  and  sounds  occasion  distress  and  increase 
the  cerebral  excitement.  There  is  photophobia,  and  the  eyebrows  are  corru- 
gated to  shield  the  eyes  from  the  light.  The  pupils  are  generally  contracted. 
The  face  is  flushed.  The  carotids  and  temporal  arteries  pulsate  strongly.  The 
head  is  hot.  Vomiting  generally  occurs  in  this  stage,  and  is  oflen  prominent 
as  a  symptom.  The  bowels  are  constipated.  The  urine  is  diminished  in 
quantity,  and  is  sometimes  albuminous.  The  abdominal  walls  are  depressed. 
Fever  is  more  or  less  intense ;  the  pulse  is  accelerated,  strong,  and  full ;  and 
the  axillary  temperature  may  rise  to  or  above  104°  F.  Exacerbations  occur 
in  which  the  delirium  and  cephalalgia  are  notably  increased.  The  duration 
of  this  stage  is  short.  It  may  continue  but  a  few  hours,  and  it  rarely  extends 
beyond  two  or  three  days. 

The  second  stage  is  called  the  stage  of  oppression.  The  symptoms  distinc- 
tive of  this  stage  are 'those  denoting  pressure  by  the  inflammatory  products. 
The  pain  in  the  head  is  diminished.  The  morbid  sensitiveness  to  light  and 
sounds  is  lessened.  The  pupils  may  be  dilated  or  contracted,  and  their 
respondency  to  light  is  diminished  or  lost.  Strabismus  and  loss  of  vision 
may  occur.  Drowsiness  succeeds  the  state  of  mental  excitation.  There  is 
rigidity  of  the  muscles  of  the  back  of  the  neck.  The  pulse  is  diminished  in 
frequency,  and  is  often  irregular  in  force  and  rhythm.  It  becomes  rapid  and 
thready  a  few  hours  before  death.  The  respirations  are  disordered  in  rhythm 
or  suspirious.     The   Cheyne-Stokes  respiration   may  be  present      Paralysis 
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may  oceur,  nmitt>d  to  the  face  nr  one  extremity  ur  extending  iiVer  ouc  mU 
of  Vhe  bcwJy.  Ff  the  progress  of  the  diseuse  be  iinfavonihlc.  wimi  i*  «i 
len^'th  indueed,  and  continues  until  dentli.  r«n%'til&i«ns  mjiy  oecnt  m  :lie 
riccond  us  well  as  tbe  iirst  ^tage* 

Caitsation, — Although  acute  simple  cerebral  meningitis  often  |«f^**tit- 

itself  elinically  as  a   primary  or   idiopathic  affccti^io,  the   evidencr  - 
mortem  examination  nhows  that  it  can  very  rarely  be  considered  as  u 
digea^e.     The  majority  of  the  cases  which  arc  not  secondary  and  win 
!*poradieally  are  instances  of  epidemic  cerehro-spinal  ineninj^itiA.     ^ 
eases  an  examination  of  the  membranes  of  the  spioal  cord  will  iisu,i 
that  these  are  inflamed»     It  is  in  accordance  with   modern    viewe  i*>      j, 
that  in  all  cases  of  purulent  meuingitis  a  s^pecial  infective  agent  ha>  puue< 
acc^^a  to  the  inflauied  utembrane.     This  agent  is  causative  of  mt^i  *^f\h* 
Oftsea  in  which  the  disease  is  primary.     Very  fre<jueiitly  simple  eerebnl  i 
ingitis  is  sec«tndary   to  some  other  disease,     Secondary  meningitis  miy  W 
caused  by  infectioii  from  some  disease  of  u  part  contiguous  to  the  eetphn^ 
membranes,  or  from  some   remote  disease,  whence  the  agent  of  infeetiftii 
traijspiirted  to  the  brain  by  the  blood  or  the  lymph*eurrent,  or  fmiu  ^^jiii* 
blood  disease. 

Acute  cerebral  meningitis  may  be  referable  to  injuries  of  the  htyid  *nr^»!^^— 
ing  woundn  of  tlie  sidY  parts  or  fracture  of  the  skull.      In  ni»t  a  few 
it  is  seeimdary  to  inflammation  of  the  middle  ear,  with  or  withtmt 
the  petrous  ptirtiou  uf  the  temporal   bone.      In  these  instances  an  u 
cumscribed  pacbymeningitis  usually,  but   nr^t  always,  precedes  the   i 
of  the  pia  mater.     Caries  of  the  cranium   in  any  situation   may  give  n>* 
meningitis,  either  circumscribed  or  more  or  less  difl'uscd.      Puruletit  iiiliai: 
mations  in  the  upper  part  of  the  nasal   cavities  and  in  the  orbits  may  l*r  ff»1 
lowed  by  meningitis.     Abscesses  of  the  brain  which  reAch  the  surfici?  !«• 
to  purulent  meningitis, 

\*arious  infectious  diseases  form  an  important  group  of  causes,     Aec-rtimi 
proportion   of  cases  of  acute  l*»b«r  pneumonia,  especially   in  drunkard*,  iw 
complicated  wtth  acute  cerebral  meningitis,     To  this  group  «jf  eauh.     ' 
aUo  acute  ulcerative  endocarditis,  pys^mia^  septica*mia,  erysipehis.  «i 
tive  feverSj  typhoid  fever,  typhus  fever,  Briglit's  disease,  punilent 
and  acute  articular  rheumatism.     It  is  uncertain  whether  in  these  > 
meningitis  be  caused  l>y  the  (special  virus  of  the  disease  or  \k*  due  to  ? 
seetmilary   infection.      In   the  meningitis  complicating  lobar  pneumonia 
same  orgirnisms  have  been  found  in  the  exudation  in  tbe  meninges  a^  in  tt^ 
exudation  in   tbe  lungs,  so  that  here,  at  least,  it  is  probable  that  tb*  -twrU" 
cause  of  the  pneumonia  is  also  the  cause  of  the  meningitis.     The*  v. 
evidence  is   in   favor  (tf   the   view   that   acute    cerebral   meningitis   ui... 
caused  by  a  variety  of  micro-organisms,  including  tbose  of  epidemic  cca-bn :>^ 
spinal  meningitis,  the  bacteria  of  suppuration,  and  the  specific  germs  of  nin"^ 
of  tbe  to'Ute  infecticuis  diseases.     The  cerebral   meninges  arc  nMidcrcd  n 
susceptible  to  the  causes  of  acute  purulent  inflammation  by  the  prc^ixl-i 
of  chronic   meningitis,   such   a?   is  often   met   vvitb    in    drunkards,  >' itnl'    "* 
patients,  insane  persons,  and  i^iiots. 

Ac!ite  cerebral  meningitis  may  occur  at  any  age,     It   is  more  tmamw  tJl 
males  tban  in  femalc..«i, 

PiAONOsis. — Acute  meningitis  may  be  confounded  with  active  een'hnl 

congestion,     If  the   inflammation   |;o  off  by   deliteH'eiM'c — that   is,  withimt 

I  passing  into  the  second  stage — it  may  be  ini  possible  to  say  after  renviw 

whether  the  affection  wore  meningitis  "»  ••..polv   m^v*^  eongesiion.     I"  "'1'^' 
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ffordii)  more  or  less  of  the  symptoms  belonging  to   the   second   stage   are 
required  for  a  positive  diagnosis. 

Cases  of  typhoid  fever  characterized  by  early  and  active  delirium  have  here- 
tofore not  infrequently  been  considered  as  cases  of  acute  meningitis.     The 
points  involved  in  this  differential  diagnosis  are  the  following :  The  access  or 
ftlow  development  of  the  fever ;  the  distinctive  events  belonging  to  it — namely, 
diarrhoea,  meteorism  or  tympanites,  tenderness  in  the  iliac  regions,  together 
^ith  absence  of  morbid  aouteness  of  the  senses,  and  continuance  of  the  delir- 
ium without  the  supervention  of  the  phenomena  of  the  second  stage  of  men- 
ingitis; also  the  eruption  and  the  characteristic  rise  of  temperature  during 
tbe  first  week.     These  points  show  the  disease  to  be  a  fever,  and  not  menin- 
gitis.   In  the  somnolence  of  typhoid  or  typhus  fever  patients  manifest  no 
opposition  to  being  aroused,  to  having  their  position  changed,  etc. ;  whereas 
in  meningitis   the  patient  is  irritable  when   disturbed,  and   resists,  perhaps 
with  violence,  efforts  to  give  nouri.sliment,  to  examine  the  pupils  by  raising 
tbe  eyelids,  or  to  interrupt  in  any  way  the  somnolent  condition. 

Functional  mania  may  be  erroneously  considered  as  denoting  acute  men- 
ii^tis.  The  discrimination  is  to  be  based  on  the  absence  of  morbid  acute- 
ness  of  the  senses,  together  with  the  absence  of  febrile  movement,  and  the 
coDtiDuance  of  the  mania  without  the  symptoms  of  compression. 

Other  diseases  are  more  likely  to  be  considered  as  acute  meningitis  than 
this  is  to  be  mistaken  for  other  affections.  In  view  of  the  infrequency  of 
primary  cerebral  meningitis  the  ability  of  a  practitioner  to  distinguish  it  from 
other  affections  may  be  suspected  if  he  believe  that  he  has  met  with  many 
eases  of  it. 

Prognosis. — Acute  meningitis  involves  much  danger.  It  may  destroy  life 
auickly.  Cases  have  terminated  fatally  in  thirty-six  hours.  As  a  rule,  the 
duration  in  fatal  cases  does  not  extend  beyond  eight  or  nine  days.  The  symp- 
toms denoting  an  unfavorable  prognosis  are — profound  coma,  notable  disorder 
of  respiration,  difficulty  of  deglutition,  general  immobility  and  anaesthesia, 
feebleness  of  the  pulse,  etc.  Strabismus,  hemiplegia,  and  convulsions  may  be 
pesent  in  cases  which  recover.  A  few  well-marked  cases,  presenting  these 
symptoms,  which  have  fallen  under  my  observation  have  ended  in  recovery. 
Iktt  are  wanting  for  determining  the  ratio  of  cases  which  end  fatally,  but  it 
is  certain  that  the  fatal  cases  greatly  preponderate.  The  association  with 
acute  articular  rheumatism  is  considered  as  rendering  the  prognosis  extremely 
ufavorable.  I  have,  however,  observed  a  well-marked  case,  the  symptoms 
denoting  spinal  as  well  as  cerebral  meningitis,  which  ended  in  recovery. 

In  cases  which  prove  rapidly  fatal  death  may  be  due  chiefly  to  apncea,  but 
if  life  be  prolonged  for  several  days  the  mode  of  dying  is  by  apncea  and 
asthenia  combined. 

Treatment. — The  treatment  must  have  reference  to  the  stage  of  the  dis- 
eise.  The  objects  in  the  first  stage  are  to  lessen  the  determination  of  blood 
to  the  head  and  to  limit  the  amount  of  exudation.  If  the  heart  act  with 
sbnormal  power,  bloodletting  in  this  stage  is  to  be  employed.  As  a  measure 
of  depletion  and  revulsion  active  purgation  is  indicated.  Cold  is  to  be 
♦pplied  to  the  head,  either  by  means  of  the  ice-cap,  the  cold  douche,  or 
constant  ablution.  Cutting  the  hair  close  to  the  head  renders  these  appli- 
tttions  more  efficient. 

Bloodletting  in  this  disease  is  indicated  in  view  of  the  promptness  of  its 
opcnfcion  and  the  short  duration  frequently  of  the  first  stage.  Bearing  in 
■ind  that  the  chief  source  of  danger  is  from  the  products  of  inflammation, 
K  » important  that  the  measures  employed  with  the  hope  of  limiting  these 
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lould  be  resorted  to  more  promptly  and  vigorously  than  in  other  acute  inflam 
lations — for  example,  pneumonitis — in  which  the  prodacta  of  iDflammatioi 
;enerally  do  not  give  rise  to  serious  results.  Moreover,  there  is  not  the  aaoN 
lecessity  for  guarding  the  vital  forces  as  in  other  acute  inflammations:  fa 
m  this  disease  there  is  danger  that  life  may  be  quickly  destroyed  by  apiHsi 
caused  by  the  pressure  of  effused  serum  and  lymph,  whereas  in  most  othn 
acute  inflammations  the  danger  is  that  they  will  destroy  life  by  asthenia.  ^ 
is  not,  however,  to  be  forgotten  that  asthenia  enters  into  the  mode  of  dyii% 
in  cases  of  meningitis  which  do  not  pursue  a  rapid  career,  and  hence  bloo^ 
letting  and  other  measures  of  depletion  may  be  pushed  too  far.  These  me^ 
ures  are  indicated  only  in  the  first  stage  of  the  disease.  Perfect  quietac^ 
exclusion  of  light,  elevation  of  the  head,  and  the  avoidance  of  everjtlu  ^ 
which  may  tend  to  increase  cerebral  excitement  by  acting  on  the  senses  or  ^" 
mind  form  an  important  part  of  the  treatment  of  this  stage.  The  bromi^ 
are  useful  for  tranquillizing  intense  cerebral  excitation.  If  these  do  tj^ 
prove  eflfective,  codeia  may  be  given  or  a  salt  of  morphia,  the  latter  adniitiij 
tered  hypodcrmically.  Sinapisms  tx)  the  neck  and  stimulating  pediluvia  bare 
a  certain  measure  of  utility.  Vomiting  calls  for  palliative  measures.  Tile 
diet  in  this  stage  should  be  restricted  to  the  blandest  articles  taken  cold. 

In  the  second  stage  the  great  object  of  treatment  is  to  promote  abisorptioa 
of  the  morbid  products,  serum  and  lymph.  Depletion  is  no  longer  admissible. 
Mercurialization  is  advised  for  this  object,  and  although  the  efficiencj  of 
mercury  as  a  sorbefacient  has  doubtless  been  much  exaggerated,  we  are  not 
warranted  in  saying  that  it  has  no  effect  in  that  way.  If  it  exert  never  m 
small  an  effect,  it  is  indicated  in  a  disease  like  this,  in  which  the  object  to  be 
effected  is  of  so  much  importance.  Iodine  is  another  remedy  supposed  to  be 
useful  as  a  sorbefacient.  I  have  witnessed,  as  I  think,  the  good  effect  of  the 
iodide  of  potassium  in  several  cases.  Patients  under  my  observation  hire 
recovered  under  the  use  of  this  remedy,  mercury  not  having  been  emplojed. 
It  may  be  given  in  doses  of  from  five  to  ten  grains  four  or  five  times  dtOy, 
increasing  the  doses,  if  improvement  do  not  take  place,  up  to  the  limit  of 
tolerance.  A  blister  may  be  applied  over  the  nucha.  The  propriety  of  bli» 
taring  the  scalp  is  questionable. 

Another  object  of  treatment  in  the  second  stage,  if  death  do  not  take  plw 
by  apnoea,  is  to  support  the  powers  of  the  system.  Measures  for  this  obje 
are  indicated  in  proportion  as  the  tendency  to  death  is  by  asthenia. 

Attention  to  the  bladder  is  important  in  the  second  stage. 

Chronic  Cerebral  Meningitis. 

Simple  chronic  cerebral  meningitis — that  is,  meningitis  not  incident 
tuberculous  or  any  prior  cerebral  affection — is  infrequent,  although  it' 
rare  than  the  acute  form  of  the  disease.     The  statement  has  refere' 
periods  of  life  after  infancy,  but  it  holds  good  also  with  respect  to  the 
period.     In  a  great  majority  of  cases  it  is  a  subacute  affection  ah  I'wi/i 

The  ANATOMICAL  CHARACTERS  are  thickening  and  opacity  of  the  pi 
and  arachnoid  caused  by  a  new  formation  of  connective  tissue.     The 
mation  is  usually  circumscribed.     The  thickened  and  opaque  membr 
abnormally  adherent  to  the  brain,  and  fre(|uently  adhesions  of  fibroi 
are  formed  between  the  dura  mater  and  the  arachnoid.     There  ma 
siderable  effusion  into  the  ventricles.     A  certain  degree  of  opaci^ 
pia-arachnoid,  especially  marked  along  the  longitudinal  fissure,  coml 
increa.se  in  the  number  of  Pacchionian  granulations,  is  to  regarded 
mal  condition  in  old  age. 

This  affection  may  be  ranked  among  the  "  insidious  diseases." 
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r  not  point  to  any  cerebral  aifection  or  they  are  not  distinctive  of 
of  disease.  The  diagnosis  is  diflficult.  Pain  in  the  head  is  ugually 
tss. prominent  as  a  symptom,  but  this  is  common  to  many  affections, 
y  be  little  or  no  fever.  Vomiting  may  be  a  prominent  symptom, 
x)0  occurs  in  various  pathological  connections.  Mental  apathy, 
r  sometimes  to  stupidity,  indisposition  to  either  mental  or  phys- 
ion,  and  a  notable  change  in  disposition,  characterize  certain  cases, 
of  the  face  and  hemiplegia  sometimes  occur,  but  they  are  effects 
ibrms  of  disease.  This  statement  also  applies  to  epileptiform  con- 
known  a  case  of  chronic  meningitis  to  be  considered  as  a  case  of 
astritis,  vomiting  being  a  prominent  and  persistent  symptom.  The 
II  into  coma  before  death,  but  this  was  attributed  to  exhaustion. 
s  was  not  suspected  prior  to  the  autopsy.  In  another  case  in  which 
ortem  diagnosis  was  not  made,  the  patient  dying  suddenly  with 
from  extravasation,  the  case  had  been  considered  as  one  of  latent 
ir  intermittent  fever,  chills  occurring  from  time  to  time.  A  hospital 
d  no  symptoms  referable  to  the  head  except  mental  inertia  border- 
becility.  He  gradually  fell  into  coma,  and  after  death  the  case  was 
d  to  be  one  of  chronic  meningitis. 

irds  DIAGNOSIS,  close  observation  ought  to  lead  to  the  conclusion 

exists  a  chronic  cerebral  affection.     Paralysis  is  less  likely  to  occur 

ses  of  tumors  within  the  skull.     The  absence  of  paralysis  is  there- 

ne  account  in  the  diagnosis.     This  statement  will  measurably  apply 

lions.     If  cephalagia,  impairment  of  the  mental  faculties,  and  grad- 

(loped  coma  follow  an   injury  of  the  head,  chronic  meningitis  is 

A  traumatic  cause  is  likely  to  give  rise  to  inflammation.     Chronic 

)  is  developed  in  a  small  proportion  of  cases  of  the  affections  of  the 

ubraced  under  the  name  Bright's  disease.     The  existence  of  renal 

therefore  of  some  account  in  the  diagnosis ;  but  in  cases  of  renal 

rebral  symptoms  referable  to  uraemia — namely,  epileptiform  convul- 

coma — are  not  to  to  be  considered  as  evidence  of  meningitis.     The 

of  syphilis  is  to  be  ascertained,  inasmuch  as  this  is  a  cause  of 

eningitis.. 

EATMENT  consists  of  moderate  counter-irritation,  the  iodide  of  potas- 
1  perhaps  mercurialization,  quietude  of  mind  and  body,  and  the 
regulations  appropriate  to  chronic  affections  generally. 

Tuberculous  Meningitis. 

tinctive  feature  of  this  variety  is  the  presence  of  miliary  tubercles 
I  mater  in  connection  with  meningeal  inflammation.  Hence  the 
previous  or  tuheradar  mening^itis.  As  the  inflammation,  in  the 
}f  cases,  is  chiefly  at  the  base  of  the  brain,  it  is  called  by  some 
isilar  meningitis  ;  but  this  name  is  not  to  be  recommended,  inas- 
aeningitis  at  the  base  is  not  necessarily  tuberculous.  An  old  name 
fection  is  acute  hgthocephnlns^  as  there  is  usually  found  a  consider- 
accumulation  in  the  ventricles.  Tuberculous  meningitis  affects 
lore  frequently  than  adults,  and  is  treated  of  fully  in  works  devoted 
e  diseases.  It  is  of  rare  occurrence  in  the  first  year  of  life,  occur- 
ially  after  two  and  before  seven  years  of  age.  It  is  not,  however, 
o  childhood. 

MICAL  Characters. — Tuberculous  meningitis  attacks  by  prefer- 
ia  mate^  covering  the  fossa  Sylvii,  the   optic  chiasm,  the  interpe- 
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duncular  space",  and  the  under  surface  of  the  cerebellum  ;  but  it  is  by  no  ni 
confined  to  these  situations,  being  often  found  on  the  convexity  of  the  b 
altliough,  as  a  rule,  in  a  less  degree  than  at  the  base.  Tubercles  ma 
present  also  in  the  choroid  plexuses,  and  even  in  the  substance  of  the  b 
The  tubercles  appear  as  grayish-white  or  yellowish  granulations  in  the  co 
of  the  small  arteries  of  the  pia  mater.  They  are  usually  of  about  the 
of  a  millet-seed,  but  nodules  the  size  of  a  pea  may  be  formed  by  the  coi 
ence  of  many  granulations.  Some  of  the  tubercles  are  so  small  ag  t 
recognizable  only  by  the  aid  of  the  microscope.  While  usually  found  wit] 
diflficulty,  they  may  be  present  in  such  a  small  number  as  to  require  cai 
search  for  their  detection,  and  on  the  other  hand  their  number  may  ami 
to  thousands.  A  sero-fibrinous  or  a  fibrin o-puru lent  exudation  is  found, 
rule,  at  the  base,  and  may  be  present  upon  the  convexity  of  the  brain, 
amount  of  exudation  varies  much  in  difierent  cases.  Altnough  there  is  rej 
to  believe  that  tubercles  precede  the  inflammatory  exudation,  there  seen 
be  no  necessary  connection  between  the  number  of  tubercles  and  the  de 
and  extent  of  inflammation.  Tubercles  may  be  present  in  large  number  i 
out  any  apparent  inflammation,  and,  on  the  other  hand,  the  inflamma 
exudation  may  be  abundant  without  the  coincidence  of  many  tubercles, 
can  serve,  however,  no  useful  purpose,  from  a  clinical  standpoint,  to  di 
guish  between  miliary  tuberculosis  of  the  meninges  (without  apparent  inf 
mation)  and  tuberculous  meningitis,  inasmuch  as  the  former  usually  prod 
the  same  symptoms  as  the  latter,  and,  in  fact,  is  accompanied  not  infreqoe 
by  the  microscopical  evidences  of  inflammation.  In  the  majority  of  c 
of  tuberculous  meningitis  (in  75  per  cent.,  according  to  Seitz),  the  ventr 
are  found  dilated  and  containing  a  large  quantity  of  serous  effusion,  ei 
clear  or  moderately  turbid  from  pus-cells.  When  the  ventricular  effnsic 
abundant  the  surrounding  brain-substance  is  often  found  greatly  8oft4 
and  sometimes  almost  diffluent.  It  is  probable  that  this  softening  is  cada^ 
and  without  clinical  significance.  In  proportion  to  the  amount  of  fluid  i 
sion  in  the  ventricles  the  convolutions  are  flattened  and  the  sulci  shal 
Minute  extravasations  of  blood  are  frequently  found  in  the  pia  mtter, 
sometimes  in  the  substance  of  the  brain. 

The  microscopical  examination  of  the  tubercles  show^  that  they  coi 
usually  of  a  nodular  accumulation,  not  always  distinctly  circumscribed 
lymphoid  and  endothelial  cells  in  the  walls  and  perivascular  sheaths  of 
small  arteries  of  the  pia  mater,  especially  where  they  divide.  The  lumo 
the  artery  will  often  be  found  compressed  and  thrombosed  at  the  wa 
tuberculous  infiltration.  The  inflammatory  products  are  serum,  fibrin, 
pus. 

Tuberculous  meningitis  is  due  to  the  invasion  of  the  blood-vessels  of 
meninges  by  tubercle  bacilli.  Sometimes,  especially  in  children,  the  affe< 
of  the  meninges  is  the  sole  manifestation  of  the  tuberculous  infection, 
more  frequently,  and  almost  without  exception  in  adults,  the  menin 
tuberculosis  is  secondary  to  tuberculosis  of  some  other  part  of  the  b 
In  children  the  primary  tuberculosis  is  often  of  the  cervical,  bronchia 
mesenteric  lymph-glands;  in  adults  it  is  usually  of  the  lungs;  but 
primary  tuberculous  focus  may  be  in  any  part,  of  the  body  subject  to  i\ 
culous  infection,  as  in  the  genito-urinary  apparatus,  the  serous  membrt 
the  vertebrae,  etc.  Although  it  is  probable  that  in  these  cases  the  tub 
bacilli  are  carried  from  the  primary  focus  by  the  blood-current,  it  is  t  cu 
fact  that  the  meninges  are  often  involved  without  other  evidence  of  the 
sion  of  the  blood  by  tubercle  bacilli.  Still,  in  not  a  few  cases  general  m: 
tuberculosis  is  likewise  present.  In  cases  of  primary  tuberculous  m&a 
it  is  not  understood  how  the  tubercle  bacilli  reach  the  meninges.     In 
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f  the  apparently  primary  cases  there  will  be  found  tuberculous  disease  of 
le  middle  ear.  It  has  been  suggested  that  sometimes  the  tubercle  bacilli 
»ach  the  cerebral  meninges  through  the  ethmoidal  foramina  from  the  upper 
astl  passages. 

Tuberculous  inflammation  of  the  cerebral  meninges  is  nearly  always  accom- 
anied  by  a  similar  affection  of  the  spinal  meninges,  so  that  the  disease  is  in 
Bility  a  tuberculous  cerebro-spinal  meningitis.  The  affection  of  the  spinal 
leniDges  is  usually  less  intense  than  that  of  the  cerebral  meninges,  but  it 
laj  give  rise  to  characteristic  symptoms. 

Clinical  History. — In  the  progress  of  this  disease,  as  in  simple  menin- 
iti«,  the  symptoms  undergo  a  marked  change  due  to  the  pressure  of  the 
nidation  and  effused  liquid ;  and  this  change  will  serve  as  the  basis  of  a 
liTision  into  two  stages.  The  development  of  the  meningitis  may  be  pre- 
eded  by  the  symptoms  and  signs  of  pulmonary  tuberculosis,  or,  less  fre- 
[nentlj,  of  tuberculosis  in  other  situations,  as  in  the  lymphatic  glands,  serous 
nembranes,  and  the  genito-nrinary  apparatus.  The  meningeal  affection,  even 
rhen  it  does  not  distinctly  supervene  upon  tuberculous  disease  of  the  lungs, 
s  naaally  preceded  by  pallor,  loss  of  weight,  impaired  appetite,  irritability  of 
emper,  muscular  debility,  indisposition  to  exertion,  and  other  general  symp- 
aaa  for  a  variable  period ;  but  in  a  certain  proportion  of  cases  the  symp- 
<Hiis  denoting  the  head  affection  appear  suddenly,  the  previous  health  having 
Men  apparently  good.  When  the  meningitis  occurs  aft^r  a  prodromic  period 
ixtending,  as  it  does  in  some  cases,  over  several  weeks  and  even  months, 
Iwing  which  the  general  health  becomes  considerably  impaired,  an  anto- 
xdent  tuberculous  affection  in  other  organs  is  to  be  inferred,  or  it  may  be 
ibtttbe  miliary  granulations  within  the  skull  existed  for  some  time  prior  to 
the  development  of  meningeal  inflammation.  The  latter  is  probable  if  the 
prodromic  period  have  been  marked  by  cerebral  symptoms.  On  the  other 
bind,  the  meningitis,  when  it  is  developed  abruptly — that  is,  without  a  pro- 
fcomic  period,  the  previous  health  having  been  apparently  good — is  usually 
Incident  to  a  primary  tuberculous  infection  of  the  meninges. 

The  development  of  meningitis,  as  a  rule,  is  denoted  by  pain  in  the  head, 
referred  generally  to  the  forehead.  Convulsions  are  less  likely  to  occur  at 
tile  onset  than  in  simple  acute  meningitis.  Vomiting  in  most  cases  is  an 
wIt  and  sometimes  a  prominent  symptom.  More  or  less  fever  occurs.  The 
izillary  temperature  is  raised,  but  the  rise  is  less  than  in  simple  acute  men- 
ingitifl.  Notable  diurnal  remissions  are  likely  to  occur,  the  exacerbations 
tiling  place  at  night.  These  symptoms  continue  for  several  days.  The 
xpludalgia  is  frequently  severe.  Lancinating  pains  occur  from  time  to 
tiae,  causing  infants  to  give  a  sudden,  sharp,  and  short  cry,  which  has 
ieen  known  as  the  cephalic  cry,  A  common  exclamation  is,  *'  Oh  my 
ietd!"  The  hands  are  often  carried  to  the  head.  There  is  increased  sensi- 
bility to  light  and  sound.  The  expression  is  frowning.  In  children  raising 
kelids  and  exposing  the  eyes  to  the  light  occasion  crying.  The  conjunctiva 
I  often  suffused.  The  pupils  in  this  stage  are  frequently  contracted.  The 
lee  may  be  flushed,  and  in  some  cases  paroxysmal  flushing  of  the  face  is  a 
otible  symptom.  I  have  observed  this  to  precede  convulsions.  During  this 
^  vigilance  is  frequently  a  prominent  symptom,  and  the  sleep  obtained  is 
sturbed  by  dreams  causing  patients  to  awake  suddenly  in  terror.  It  is 
iportant  to  note  that  vomiting  and  increased  sensibility  to  light,  although 
nerally  marked,  may  be  wanting. 

Drowsiness  and  somnolence  mark  the  supervention  of  the  second  stage. 
ere   is   now  less   suffering   from  cephalalgia,  but  occasional   lancinating 
Ds  may  still  occur.      The  pulse  may  fall  below  the  average  frequency 
41 
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of  health.  It  is  not  infrequently  faltering.  It  fluctuates  in  frequency  t 
may  be  irregular  in  rhythm.  The  respirations,  which  in  the  first  stage  Di 
have  been  accompanied  by  sighing,  are  now  often  irregular  in  rhythm  a 
may  present  the  Cheyne-Stokes  phenomena.  In  young  children  masticate 
movements  are  common,  and  after  dentition  grinding  of  the  teeth.  Rolli 
the  head  or  boring  the  pillow  is  a  symptom  in  infants.  The  somnolen* 
increases.  The  patients  are  reluctant  to  be  aroused.  If  able  to  speak,  tb 
reply  to  questions  slowly  or  in  monosyllables,  like  a  person  half  awaker^ 
from  profound  sleep.  When  aroused  they  have  an  expression  of  stupid^ 
Incoherence  is  common,  and  occasionally  drowsiness  alternates  with  par^ 
ysms  of  delirium.  The  pupils  become  dilated,  and  not  infrequently  prej?i| 
disparity  as  regards  size.  They  respond  sluggishly  to  light.  As  the  soiiii; 
lency  deepens  the  movements  of  the  eyeballs  are  not  in  unison,  strabiaioi 
frequently  occurs,  and  oscillations  of  the  balls  are  occasionally  obserree 
The  eyelids  are  but  partially  closed,  the  eyeballs  being  raised  so  that  tin 
cornea  is  partially  covered  by  the  upper  lid,  and  in  some  cases  the  patient*  lie 
with  the  lids  widely  opened.  Vision  is  gradually  impaired,  and  frequently  is  lost. 
Various  ophthalmoscopic  appearances  have  been  described,  of  which  the  mo6t 
common  are  neuro-retinitis  and  a  swelling  of  the  optic  papilla,  called  choked 
disc.  [Tubercles  may  also  be  deposited  in  the  choroid  coat  of  the  eje,in 
which  situation  they  are  distinctly  visible  with  the  ophthalmoscope.  Id  all 
doubtful  cases  the  eye-ground  should  be  inspected,  not  once,  but  repeated!/, 
for  tubercles  may  appear  in  the  course  of  twenty-four  hours  in  an  eje- 
ground  which  had  previously  been  found  normal  in  every  respect.— H.] 
Subsultus,  carpholo^ia,  and  fumbling  with  the  bed-clothes  are  frequent 
symptoms.  Convulsions  frequently  occur,  especially  in  children.  Thej  are 
either  limited  or  general,  and  they  may  be  either  severe  or  slight.  Paralywi 
of  one  side  of  the  face  and  incomplete  hemiplegia  are  occasionally  obseirci 
Not  infrequently  the  muscles  of  the  posterior  part  of  the  neck  become  rigid, 
and  the  patient  lies  with  the  head  drawn  backward.  Contraction  of  eerttin 
of  the  muscles  of  the  limbs  occurs  in  some  cases.  This  is  sometimes  obserred 
on  one  side,  while  the  muscles  of  the  opposite  side  are  relaxed.  Occasional 
vomiting  is  a  symptom  of  the  second  stage.  As  a  rule,  there  is  complete 
anorexia,  but  in  some  cases  which  I  have  observed  food  has  been  taken  with 
apparent  relish.  The  teeth  and  lips  often  become  covered  with  sordes.  Con- 
stipation is  the  rule.  In  young  children  the  dejections  are  sometimes  greenish 
and  resemble  spinach  in  appearance.  The  abdomen  is  retracted.  Retentioo 
of  urine  is  not  uncommon. 

Sooner  or  later  the  patient  becomes  comatose ;  but  in  some  cases  before 
the  occurrence  of  coma  remissions  occur,  in  which  the  improvement  as 
regards  intelligence  and  in  other  respects  is  such  as  to  appear  to  the  friendi 
to  afford  ground  for  much  encouragement  in  hoping  for  recovery.  The  occur- 
rence of  profound  coma  is  followed  by  impairment  and  loss  of  deglutition, 
with  more  or  less  embarrassment  of  respiration.  The  pulse  becomes  frequent 
and  feeble,  and  the  mode  of  dying  is  by  apnoea  and  asthenia  combined. 

The  duration  of  the  disease  is  variable.  It  rarely  is  less  than  a  weeL 
In  the  majority  of  cases  it  does  not  exceed  two  weeks.  It  rarely  extendi 
beyond  three  weeks,  but  exceptionally  it  may  be  prolonged  consideraUj 
beyond  this  period.  The  termination  is  almo.st  invariably  fatal.  In  um 
of  the  cases  of  supposed  recovery  it  is  probable  that  the  afiection  wii 
simple  meningitis. 

Diagnosis. — The  diagnosis  involves  the  discrimination  from  an  enaenti 
fever.  With  the  latter  it  is  not  infrequently  confounded.  In  making  tl 
differential  diagnosis,  meningitis  is  to  be  excluded  by  the  absence  of  aensiV 
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ity  to  light,  of  the  characteristic  lancinating  pains  which  belong  to  the  first 
stage,  and  of  the  strabismus,  affection  of  the  pupils,  and  other  symptoms 
belonging  to  the  second  stage.  In  fever,  drowsiness  and  delirium  are  not 
preceded  and  accompanied  by  the  symptoms  just  referred  to.  Moreover,  in 
typhoid  fever,  diarrhoea,  abdominal  tympanites^  and  iliac  tenderness  are 
likely  to  be  present — symptoms  not  belonging  to  the  clinical  history  of 
tuberculous  meningitis. 

It  is  to  be  discriminated  from  the  so-called  hydrencephaloid  affection  inci- 
dent in  children  to  exhaustion  from  diarrhoea.  With  this  affection  it  was 
formerly  confounded.  In  this  affection  the  symptoms  denoting  inflammation 
are  wanting,  and  the  drowsiness  or  stupor  is  not  accompanied  by  strabismus, 
inequality  of  the  pupils,  embarrassment  of  respiration,  irregularity  of  the 
pulse,  and  other  symptoms,  exclusive  of  the  somnolence,  which  belong  to 
the  second  stage  of  tuberculous  meningitis. 

To  discriminate  tuberculous  from  simple  meningitis  is  by  no  means  always 
easy.  The  gradual  development  of  the  former,  the  prodromic  symptoms, 
the  longer  duration  of  the  first  stage,  and  the  coexistence  of  pulmonary 
tuberculosis  in  a  certain  proportion  of  cases  must  serve  as  a  basis  of  this 
differential  diagnosis.  The  meningitis  is  probably  simple  if  it  can  be  dis- 
tinctly traced  to  a  traumatic  origin.  It  is,  however,  to  be  borne  in  mind 
that  in  most  cases  it  is  possible  to  recall  some  injury  of  the  head  within 
a  period  of  weeks  or  months  prior  to  the  occurrence  of  any  disease  in  child- 
hood ;  and  it  is  customary  to  refer  the  affection  to  an  injury  oflen  when  there 
is  not  sufficient  ground  for  such  an  opinion.  Tubercles  in  the  choroid  coat 
are  sometimes  discovered  by  ophthalmoscopic  examination.  Their  presence 
decides  the  differential  diagnosis ;  but  inasmuch  as  they  are  not  always  pres- 
ent in  cases  of  tuberculous  meningitis,  their  absence  is  not  sufficient  to  exclude 
this  affection. 

Prognosis  and  Treatment. — If  the  diagnosis  be  positive,  the  encourage- 
ment for  successful  treatment  is  slight.  It  is  difficult,  of  course,  to  decide 
upon  measures  which  will  be  likely  to  be  useful  in  a  disease  tending  intrinsic- 
ally, like  this,  to  a  fatal  issue,  and  when  in  cases  of  apparent  recovery  we  are 
obliged  to  distrust  the  correctness  of  the  diagnosis.  The  chief  source  of 
encouragement  for  successful  treatment,  in  fact,  in  a  case  which  the  practi- 
tioner supposes  to  be  one  of  this  disease,  is  the  possibility  that  the  diagnosis 
may  be  incorrect.  With  reference  to  this  liability  to  error  in  diagnosis  the 
measures  indicated  in  simple  meningitis  are  admissible.  If,  however,  the 
practitioner  be  thoroughly  convinced  of  the  correctness  of  the  diagnosis,  he 
is  hardly  justified  in  resorting  to  bloodletting  or  measures  which  occasion 
suffering,  such  as  blisters  and  frequent  cathartics.  Under  these  circumstances 
measures  to  palliate  distress  and  prolong  life  are  alone  indicated.  In  this 
country  the  iodide  of  potassium  is  generally  given  largely  in  the  second  stage 
of  the  disease.  Cases  have  been  reported  in  which  this  remedy  was  appar- 
ently successful ;  but  there  is  room  for  the  supposition  that  in  these  cases 
either  meningitis  did  not  exist  or  the  disease  was  simple  meningitis.  It  is 
certain  that  in  the  immense  majority  of  cases  the  remedy  is  unsuccessful. 
I  do  not,  however,  concur  in  the  opinion  held  by  most  writers,  that  tubercu- 
lous meningitis  is  necessarily  fatal.  At  least  there  seems  to  me  ground  for 
considering  as  probable  recovery  in  some  instances.  I  have  reported  an 
instance  of  apparent  recovery  in  another  work.*  Recovery  in  no  instance  can 
be  demonstrated,  since  it  can  always  be  said  that  the  diagnosis  may  have 
been  incorrect.  Of  course  if  recovery  invalidate  the  diagnosis,  the  disease 
must  be  considered  as  always  ending  fatally. 

*  Vide  Cliniail  MedkinCy  by  the  author. 
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Acute  Spinal  Meningitis. 

It  is  doubtful  whether  acute  inflammation  of  the  spinal  meninges  er* 
occur  as  a  primary  or  idiopathic  affection.  It  has  already  been  mentioni 
that  tuberculous  inflammation  of  the  spinal  meninges  is  usually  present  ii^ 
greater  or  less  degree  in  cases  of  tuberculous  cerebral  meningitis.  Act: 
spinal  meningitis  is  a  prominent  lesion  in  epidemic  cerebro-spinal  meningi^ 
an  affection  which  may  occur  sporadically  and  will  be  subsequently  describe 
Acute  spinal  meningitis,  as  well  as  acute  cerebral  meningitis,  may  oc<> 
although  rarely,  as  a  complication  in  various  infectious  diseases,  such 
lobar  pneumonitis,  pyaemia,  septicaemia,  typhoid  fever,  typhus  fever,  ot) 
exanthematous  fevers,  gangrene  of  the  lungs,  and  purulent  pleuritis.  Fina/j 
acute  inflammation  of  the  spinal  meninges  may  be  secondary  to  disease  o 
neighboring  parts,  in  which  case  the  inflammation  is  conducted  to  the  mem 
branes  by  continuity.  Thus,  acute  spinal  meningitis  may  be  consecutive  to 
acute  myelitis  or  to  diseases  and  injuries  of  the  vertebrae,  such  as  cancer 
caries,  and  fracture,  or  to  inflammations  in  the  neighborhood  of  the  vertebnR 
In  the  latter  case  the  inflammation  ma}'  extend  to  the  meninges  through  the 
intervertebral  foramina  without  involving  the  vertebrae.  Wnen  the  inflam- 
mation is  secondary  to  affections  of  the  vertebra}  or  adjoining  parts,  there  are 
generally  both  spinal  pachymeningitis  and  leptomeningitis.  In  the  other 
cases  the  pia-arachnoid  membrane  is  the  part  chiefly  inflamed.  Although 
acute  spinal  meningitis  has  been  often  attributed  to  prolonged  exposure  to 
cold,  it  is  doubtful  whether  this  be  ever  an  eflicient  cause  of  the  diseaae. 

The  inflammatory  products  are  fibrin,  serum,  and  piis.  In  the  ordinary 
form  of  the  disease  these  products  are  accumulated  in  the  subarachnoidal 
spaces,  chiefly  upon  the  posterior  surface  of  the  spinal  cord.  When  the 
inflammation  is  secondary  to  fractures  and  diseases  of  the  vertebne,  the 
exudation  is  usually  both  upon  the  outer  and  upon  the  inner  surface  of 
the  dura  mater.  Sometimes  the  exudation  is  very  abundant  between  the 
dura  mater  and  the  bone  (acute  peripachymeningitis).  With  acute  ftpinal 
leptomeningitis  there  is  generally  more  or  less  inflammation  of  the  adjacent 
parts  of  the  spinal  cord  (meningo-myelitis). 

The  local  symptoms  of  acute  spinal  meningitis  are  chiefly  referable  to 
effects  manifested  through  the  spinal  nerves,  and  they  correspond  to  the 
functions  of  the  posterior  and  anterior  roots  of  these  nerves.  More  or  leu 
pain  is  felt  in  the  spine,  radiating  therefrom  to  the  extremities.  The  pain  ii 
increased,  not  so  much  by  pressure  over  the  spinal  column  as  by  moTements 
of  the  body.  The  sensibility  of  the  surface  is  morbidly  increased  (hype^ 
a\sthesia).  These  effects  are  manifested  through  the  posterior  roots  of  the  spinal 
nerves.  Other  effects  are  manifested  through  the  anterior  roots  or  by  reiei 
action  through  the  posterior — namely,  tonic  contraction  of  the  muscles  of  the 
extremities,  clonic  contractions  in  some  cases,  spasm  of  the  muscles  of  thehiek 
so  as  to  give  rise  to  opisthotonos,  and  sometimes  rigidity  of  the  thoracic  mtt- 
cles,  causing  dyspnwa.  As  regards  the  muscular  contractions  or  spasms,  then 
are  exacerbations  and  remi.ssions.  These  symptomatic  phenomena  areattrihi' 
table  to  a  morbid  excitation  of  the  spinal  nerves,  and  they  belong  to  tbeetilj 
part  of  the  affection.  Subsecjuently,  paralysis  occurs  as  the  effect  of  presrort 
upon  the  cord  by  the  products  of  the  inflammation.  The  paralysis  may  be 
limited  to  the  lower  extremities  (paraplegia)  or  it  may  be  general ;  that  iHy 
affecting  both  the  upper  and  lower  extremities.  The  paralysis  is  rarely  co»- 
])lete.  It  is  usually  limited  to  motion,  and  with  it,  indeed,  exaggerated  sen** 
1)ility  or  hyperaesthesia  may  persist,  as  well  as  tonic  contraction  of  masck*- 
With  these  local  symptoms  there  is  more  or  less  fever,  together  with  anorexi* 
and  prostration.    The  pulse  is  sometimes  abnormally  infirequent,  and  this  B>] 
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n  striking  contrast  with  the  temperature  of  the  body  as  detemiined 
momet^r.  In  the  course  of  the  disease,  however,  the  pulse  becomes 
nd  feeble.  Profuse  perspirations  often  occur.  Reflex  and  electrical 
f  arc  generally  preserved. 

^ostic  features  point  to  the  spinal  cord  as  the  seat  of  the  disease 
e  an  inflammatory  and  a  grave  affection.  Hysterical  opisthotonos 
evidences  both  of  inflammation  and  of  gravity.  Moreover,  various 
.  and  concomitant  phenomena  betoken  the  existence  of  hysteria, 
e  differentiated  from  tetanus,  which  is  a  very  grave  disease.  The 
'ever,  is  distinguished  by  the  early  occurrence  of  trismus  and  tonic 
the  absence  of  local  and  general  symptoms  denoting  inflammation, 
e  traumatic  origin  of  the  affection  in  the  majority  of  cases.  The 
points  involved  in  discriminating  acute  spinal  meningitis  from 
litis  will  be  noticed  in  treating  of  the  latter  in  the  next  chapter. 
»wever,  be  remarked  here  that  acute  spinal  meningitis  and  acute 
;ry  rarely  occur  independently  of  each  other.  The  two  affections 
illy  associated ;  but  the  inflammation  may  be  primarily  seated  in 
ation,  and  it  may  predominate  in  one  or  the  other, 
pinal  meningitis  often  runs  a  rapid  course,  its  duration  not  extend- 
d  a  week.  It  ends  fatally  in  a  large  proportion  of  cases.  Life  is 
by  apnoea  in  some  cases  in  which  the  respiratory  function  is  notably 
ed  by  either  spasm  or  paralysis  of  the  muscles  concerned  in  respira- 
an  extension  of  the  inflammation  to  the  medulla  oblongata.  If  the 
r,  dysphagia  is  likely  to  be  a  symptom.  In  either  case  death  is 
•y  intense  dyspnoea,  which,  on  a  physical  examination  of  the  chest, 
3t  to  proceed  from  any  adequate  pulmonary  or  cardiac  complication, 
jises  asthenia  predominates  in  the  mode  of  dying, 
ger  is  to  be  estimated  by  the  extent  of  the  diffusion  of  the  inflam- 
l  the  severity  of  the  symptoms.  The  immediate  danger  depends 
ension  of  the  inflammation  upward  so  as  to  interfere  with  respira- 
cases  of  a  moderate  intensity  of  the  disease  recovery  may  take 
lly  and  completely.  The  disease  may  continue  and  become  chronic, 
y  may  take  place,  leaving  as  sequelae  more  or  less  atrophy  and 
the  muscles  which  had  been  affected. 

ications  for  treatment  are  essentially  the  same  as  in  acute  cere- 
gitis.  Considering  the  rapid  course  of  the  disease  in  severe  cases, 
anger  in  the  direction  of  apnoea,  bloodletting,  general  or  local,  or 
be  employed  if  contraindicating  circumstances  relating  to  the 
blood,  and  the  constitutional  strength  be  not  present.  Mercurial- 
«¥arrantable,  if  not  desirable.  If  employed,  it  should  be  rapidly 
id  for  this  end  inunction  may  be  added  to  the  administration  of 
short  intervals.  Ergot  and  belladonna  are  supposed  to  diminish 
I  by  causing  contraction  of  the  small  arteries,  and  in  this  way  to 
When  the  symptoms  denote  the  presence  of  the  products  of 
on,  the  vesication  successively  of  different  sections  of  the  spine, 
•dide  of  potassium  in  large  doses,  are  indicated.  Sustaining  treat- 
course  indicated  in  proportion  as  the  duration  of  the  disease  is 
and  the  symptoms  show  a  tendency  to  death  by  asthenia.  Ret^n- 
le  is  to  be  prevented,  and  cystitis  may  claim  appropriate  treatment. 

Chronic  Spinal  Menin^tis. 

r  believed  that  chronic  spinal  meningitis  with  clinical  manifesta- 
much  less  frequent  affection  than  was  formerly  supposed.     This 
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teristic  of  chronic  spinal  meningitis  are  also  produced  by  diseases  of  * 
spinal  cord  and  by  diseases  of  peripheral  nerves,  and  many  of  these  disea:^ 
being  recognized  only  by  careful  microscopical  examination,  may  ret^ 
escape  observation  at  post-mortem  examinations.      Some  of  these  dise;^ 
have   been    discovered   only   within   a   comparatively   few    years.      Ag^ 
the  lesions  which  have  been  considered  as  evidence  of  chronic  spinal  t^^ 
ingitis,  such   as   thickening   and   opacity  of  the   pia-arachnoid   memhr;ti)( 
calcareous  plates  in  this  membrane,  and  adhesions  between  this  menibriof 
and  the  spinal  cord  on  the  one  hand  and  the  dura  mater  on  the  other  ba^ 
ftre  extremely  common,  and  are  usually  present  without  any  evidence  durini 
life  of  a  spinal  affection.     Chronic  spinal  meningitis  is  not  infrequent  as  a 
secondary  affection.     It  may  follow  epidemic  cerebro-spinal  meningitit)  or  it 
may  accompany  chronic  diseases  of  the  spinal  cord  or  of  the  vertebrae.   Ja 
these  cases,  however,  there  are  usually  no  distinctive  symptoms  referable  to 
the  affection  of  the  meninges.     But,  although  chronic  spinal  meningitiii  ji 
doubtless  an  affection  of  much  less  clinical  importance  than  was  formerlj 
supposed,  and  although  the  symptoms  formerly  referred  to  a  primary  chronic 
inflammation  of  the  meninges  are  usually  dependent  upon  some  other  affN^ 
tion,  nevertheless,  there  remain  certain  cases  which  are  still  to  be  considered 
clinically  as  instances  of  chronic  spinal  meningitis. 

The  LESIONS  of  chronic  spinal  leptomeningitis  are,  thickening  and  opacity 
of  the  pia-arachnoid  membrane,  increased  subarachnoid  fluid,  and  adhe^iov 
between  the  pia  mater  and  the  spinal  cord  and  between  the  arachnoid  and  tbe 
dura  mater.  As  already  mentioned,  these  lesions,  as  well  as  calcific  plates  ia 
the  arachnoid  membrane,  are  common,  especially  in  elderly  persons,  withont 
any  corresponding  symptoms  during  life. 

The  CAUSES  which  have  been  assigned  for  chronic  spinal  meningitis  aif 
injury  to  the  spinal  column,  exposure  to  cold,  abuse  of  the  sexual  function, 
and  chronic  alcoholism. 

The  SYMPTOMS  are  similar  to  those  of  acute  spinal  meningitis,  but  they  tie 
of  longer  duration,  less  intense,  and  not  accompanied  by  acute  febrile  reaction. 
The  symptoms  are  pain  and  rigidity  of  the  neck  and  back,  pain  in  the  extrem- 
ities, hypersesthesia,  and  muscular  spasms.  These  symptoms  of  irritation  gnd- 
ually  give  place  to  symptoms  of  loss  of  function,  such  as  anaesthesia,  paresifof 
the  extremities,  incontinence  or  retention  of  urine,  and  incontinence  of  fecet 
There  may  be  a  sensation  of  constriction,  as  of  a  tight  belt,  around  the  body. 
If  marked  paralysis  and  anaesthesia  exist,  it  may  be  assumed  that  the  ^nil 
cord  is  involved. 

The  following  points  are  urged  in  distinguishing  the  paraplegia  of  myetita 
from  that  of  meningitis :  The  former  is  accompanied  by  less  pain  in  the  spine, 
limbs,  and  extremities  ;  the  paralysis  is  developed  more  rapidly,  and  isgreiter 
in  degree ;  cutaneous  anaesthesia  and  analgesia  occur  earlier,  and  are  moie 
marked;  and  the  muscles  sooner  become  atrophied. 

In  a  considerable  proportion  of  cases  of  paraplegia  dependent  upon  chronic 
spinal  meningitis  the  termination  is  unfavorable,  but  in  general  the  prognosi 
is  better  than  in  myelitis. 

In  the  TREATMENT  of  chronic  spinal  meningitis  the  indications  for  blood4el- 
ting,  local  or  general,  are  rarely  present.  Dry  cupping,  blisters,  sinapisms,!!' 
irritating  liniments  applied  to  the  back  are  considered  as  highly  useful  whik 
the  inflammation  continues.  The  application  of  the  hot  iron  is  recommended 
as  an  eflficient  method  of  counter-irritation.  During  this  period  the  aToidane* 
of  exercise  and  of  exposure  to  cold  is  important.  When  there  is  reason  to 
think  that  inflammation  no  longer  continues,  it  is  an  object  of  treatment  to 
promote  absorption  of  the  inflammatorv  products.  The  iodide  of  potassitt* 
is  supposed  to  be  of  use  in  this  way.    Mercury  may  be  tried,  with  proper  p(0* 
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cautions  to  avoid  ptyalism.  Nothing  should  be  done  to  impair  the  general 
condition,  and,  if  it  be  impaired,  restorative  remedies  and  hygienic  measures 
are  indicated.  Tepid  baths  seem  to  be  of  use.  The  improvement  sometimes 
derived  from  mineral  waters,  used  either  internally  or  externally,  probably 
does  not  depend  on  any  special  efficacy,  but  to  a  greater  or  less  extent  on  the 
hygienic  advantages  which  are  associated  with  their  use. 

As  regards  treatment  addressed  directly  to  the  paralysis,  the  measures  are 
the  same  as  in  all  paralytic  affections  whenever  the  measures  are  not  contra- 
indicated  by  conditions  standing  in  a  causative  relation  to  the  paralysis,  the 
object  being  to  maintain  the  nutrition  and  functional  capacity  of  the  affected 
muscles. 

Oervical  Hypertrophic  Pachjmieziingitis. 

This  affection  was  first  described  by  Charcot  in  1871.  It  is  a  rare  disease. 
It  is  characterized  anatomically  by  the  formation  of  layers  of  new  connective 
tiasoe  from  the  inner  surface  of  the  dan  mater.  This  membrane  thus  be> 
oomes  greatly  thickened,  and  it  is  usually  adherent  to  the  pia-arachnoid  mem- 
brane, which  may  also  become  thickened  in  a  similar  way.  The  cord  lies 
imbedded  in  a  mass  of  dense  fibrous  tissue,  by  which  it  is  compressed.  The 
cord  may  be  simply  anaemic,  but  frequently  it  is  the  seat  of  a  chronic  trans- 
verse myelitis.  Below  the  myelitis  the  cord  presents  the  lesions  of  a  descend- 
ing secondary  degeneration.  The  nerve-roots  which  are  surrounded  by  the 
new  fibrous  tissue  are  likewise  compressed  and  atrophied.  The  disease  is 
usually  confined  to  the  cervical  region. 

The  causation  is  not  known.  Exposure  to  cold  and  the  abuse  of  alcohol 
have  been  assigned  as  causes,  but  without  sufficient  proof. 

The  compression  and  irritation  of  the  posterior  roots  of  the  cervical  nerves 
give  rise  in  an  early  stage  of  the  disease  to  severe  shooting  pains  in  the 
back  of  the  neck,  extending  to  the  occiput  and  to  the  arms.  There  is  often 
complaint  of  formication  and  of  numbness  in  the  arms.  At  a  subsequent 
period  the  compression  of  the  anterior  roots  of  the  cervical  nerves  causes 
paralysis  with  atrophy  of  the  muscles  of  the  upper  extremity,  most  marked, 
as  a  rule,  in  the  muscles  supplied  by  the  ulnar  and  the  median  nerves.  The 
atrophied  muscles  rapidly  lose  reaction  to  the  faradic  current.  The  hand 
may  assume  a  position  of  exaggerated  extension.  There  may  now  be  anaes- 
thesia of  the  upper  extremities.  In  consequence  of  the  cervical  part  of  the 
spinal  cord  being  involved,  the  motor  nerves  going  to  the  lower  extremities 
may  lose  their  power  of  conduction  ;  and  then  follows  a  spastic  paralysis  of 
the  lower  extremities.  If  there  be  a  complete  transverse  myelitis,  anaes- 
thesia of  the  lower  extremities  and  paralysis  of  the  bladder  and  rectum 
follow.  Bed-sores  may  form.  The  paralyzed  muscles  of  the  lower  extrem- 
ities do  not  undergo  atrophy,  as  do  those  of  the  upper  extremities. 

Cervical  hypertrophic  pachymeningitis  may  be  confounded  with  tumors 
pressing  upon  the  cervical  part  of  the  spinal  cord,  with  caries  of  the  cervical 
rertebrae  and  with  amyotrophic  lateral  sclerosis.  The  main  points  in  diagno- 
sis are  the  situation  and  the  radiation  of  the  pain  and  the  characters  of  the 
paralysis  in  the  upper  and  in  the  lower  extremities.  Amyotrophic  lateral 
sclerosis  is  distinguished  by  the  absence  of  sensory  disturbances,  by  the  pres- 
ervation of  the  vesical  functions,  and  by  the  frequent  development  of  the 
symptoms  of  bulbar  paralysis. 

The  disease  is  of  long  duration.  The  usual  termination  is  in  death,  either 
by  apnoea  or  by  asthenia.  The  symptoms  may,  however,  be  arrested,  at  least 
for  a  long  time,  and  cases  have  been  reported  in  which  recovery  is  said  to 
have  resulted. 

It  is  not  likely  that  any  measures  of  treatment  directly  affect  the  lesion. 
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Iodide  of  potassium  and  electricity  are  the  therapeutical  agents  usual)}-  em 
ployed.  Counter-irritation  to  the  back  of  the  neck  by  means  of  the  hot  iru** 
has  been  recommended. 

Cerebro-spinal  Meningitis. 

The  name  cerebro-spinal  meningitis  denotes  an  inflammatory  afiectiun 
the  arachnoid  and  pia  mater  of  both  the  brain  and  the  spinal  cord.     A^ 
sporadic  and  purely  local  affection,  it  is  considered  rare,  but  of  late  y^^ 
sporadic  cases  of  cerebro-spinal  meningitis  are  met  with  in  New  York     ^ 
very  infrequently.     The  name  is  generally  understood  as  designating  an  ^ 
demic  disease  characterized  by  cerebral  and  spinal  meningeal  inflamma^/^ 
In  the  latter  application  it  denotes  an  infectious  disease  in  the  sense  in  ^hich 
the  term  infectious  is  at  present  defined.     Epidemic  cerebro-spinal  nieniw 
tis  is  a  general  not  a  local  disease.     Its  appropriate  nosological  place  ^ 
among  the  essential  fevers.     It   is  with  propriety  called  by  some  writen 
cerebro-spinal  fever.     The  evidence  of  its  having  existed  prior  to  the  present 
century  is  not  clearly  apparent  in  medical  literature.    Since  the  beginDingof 
the  nineteenth  century  epidemics  have  occurred  at  different  periods  in  varioai 
parts  of  the  Old  World  and  in  this  country.    It  prevailed  in  New  England  be. 
tween  the  years  1807  and  1816,  and  was  then  known  as  ttpotied fever.  For  aquar- 
ter  of  a  century  after  that  period  this  country  was  exempt  from  its  visitatioDg; 
but  within  the  last  forty  years  it  has  prevailed  from  time  to  time  in  different 
districts  of  the  United  States  and  in  Canada.    This  article  will  have  reference 
to  cerebro-spinal  meningitis  as  an  epidemic  disease,  or  to  cerebro-spinal  fever. 

Anatomical  Characters. — In  the  majority  of  cases  an  exudation  of 
a  purulent  character,  similar  to  that  in  simple  meningitis,  is  found  in  the 
meshes  of  the  pia  mater  both  of  the  brain  and  cord.  The  extent  and  the 
abundance  of  the  exudation  vary  much  in  different  cases.  The  inflammation 
affects  the  pia-arachnoid  membrane  both  of  the  convexity  and  of  the  base  of 
the  brain,  but  it  is  usually  most  intense  at  the  base,  and  it  may  be  limited  to 
this  situation.  Within  the  spinal  canal  the  inflammatory  exudation  is  limited 
chiefly  to  the  posterior  surface  of  the  cord  and  to  the  membranous  enTelopei 
of  the  posterior  nerve-roots.  The  purulent  exudation,  however,  it  rarclj 
distributed  uniformly  over  the  posterior  surface,  but  is  most  abundant  in  the 
lumbar,  lower  dorsal,  and  lower  cervical  regions  of  the  cord,  while  it  majfail 
in  the  rest  of  the  cervical  region  or  be  present  there  only  in  scattered  patches. 
The  exudation  consists  predominantly  of  pus,  together  with  serum  and  fibrin, 
mixed  usually  with  a  considerable  number  of  extravasated  red  blood-corpD^ 
cles.  In  recent  cases  mucin  maybe  present  in  considerable  amoant,  was 
to  render  the  exudation  gelatinous.  The  membranes  as  well  as  the  substanee 
of  the  brain  and  cord  are  generally  hyperaemic,  and  frequently  the  seat  of 
small  hemorrhagic  extravasations.  The  substance  of  the  brain  and  cord  bai 
usually  an  abnormally  soft  consistence,  which  may  be  particularly  marked  at 
certain  points.  The  sheaths  of  the  blood-vessels  which  penetrate  tbe  brain 
and  the  spinal  cord  are  infiltrated  with  pus-cells,  which  may  accumulate  ii 
sufficient  number  to  form  small  abscesses  in  the  brain  or  in  the  cord.  Tbe 
ventricles  usually  contain  an  increased  amount  of  fluid,  somewhat  tarbil 
in  appearance  or  rarely  decidedly  purulent.  The  central  canal  of  tbe&jHMl 
cord  may  be  distended  with  purulent  fluid. 

In  cases  terminating  within  a  few  hours  (fulminant  cerebro-spinal  menii* 
pitis)  the  anatomical  evidences  of  the  disease  may  be  slight.  In  such  ca«* 
the  exudation  is  mainly  serous,  although  the  microscope  will  show  that  etti- 
gration  of  white  blood-corpuscles  has  already  actively  begun.  In  theee 
fulminating  cases  the  brain-substance  will  be  found,  as  a  role,  ocdemfttotf 
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mi  auflsmic.    In  cases  of  prolonged  duration  the  ventricles  are  usually  found 
greatly  distended  with  serum.    The  previously  creamy,  purulent  exudation  is 
perbfltps  now  desiccated  and  caseous,  or  more  frequently  has  nearly  disappeared. 
THe  following  embrace  the  most  important  of  the  morbid  changes  existing 
in  oClier  parts  of  the  body :  The  skin  often  presents  herpetic  vesicles  and 
peteohiae.     The  voluntary  muscles,  especially  of  the  neck  and  back,  are  dark- 
led in  color  and  often  the  seat  of  granular  degeneration.     As  in  other  infec- 
tious diseases,  parenchymatous  degeneration  of  the  heart,  liver,  and  kidneys 
is  GLSually  found.     The  lungs  present  no  constant  changes,  but  are  frequently 
the  seat  of  bronchitis,  atelectasis,  lobular  pneumonia,  and  hypostatic  conges- 
tJoim.      The  spleen,  in  the  majority  of  cases,  is  not  much  enlarged,  but  is  of 
kx   oonsistence.     Sometimes  the  spleen  is  found  greatly  swollen  and  softened. 
A  omoderate  enlargement  of  Peyer's  patches  and  of  the  solitary  follicles  is  com- 
moTi.      Abscesses  in  the  joints  and  elsewhere  have  been  occasionally  observed. 
Endocarditis  and  inflammation  of  serous  membranes  are  rarer  complications. 
Suppurative  inflammation  of  the  middle  and  internal  car,  choroiditis,  and  iritis 
are   tx>  be  mentioned  as  occasional  concomitants  or  sequelsB. 

Oi'iNlCAL  History. — The  characteristic  features  of  epidemic  cerebro-spinal 
meningitis  are  remarkably  distinctive.    In  many  cases  the  disease  begins  with 
a  audden  attack,  the  patient  being  at  once  stricken  down  with  grave  symp- 
toms ;   but  the  access  may  be  more  or  less  gradual,  the  development  occupying 
from  one  to  eleven  days.     The  prodromic  symptoms,  enumerated  in  the  order 
of  tlieir  relative  frequency,  are — cephalalgia,  chills  without  rigor  or  chilliness, 
nausea  and  vomiting,  pain  in  the  spine  and  limbs,  vertigo,  and  diarrhoea.     Ce- 
phalalgia is  usually  the  most  prominent  symptom  when  the  disease  is  devel- 
oped.     The  pain  is  intense,  lancinating,  and  accompanied  with  a  sense  of  ten- 
sion.     It  is  referred  either  to  the  frontal  region,  the  occiput,  or  the  whole  head. 
The    pain  persists  without  intermissions.     It  is  increased  by  light,  sounds, 
and  movementd  of  the  body.     Pain  referable  to  the  spine,  or  rachialgia,  is 
generally  added  to  the  cephalalgia.     The  pain  may  extend  over  the  whole 
of  the  spine,  or  it  may  be  referred  to  either  the  lumbar,  dorsal,  or  cervical 
portion.     The  extent  and  situation  of  the  spinal  pain  probably  correspond 
with  ^  the  extent  and  situation  of  the  spinal  meningitis.     The  rachialgia  is 
wanting  if  the  disease  prove  fatal  without  inflammation  extending  to  the 
^»nal  membrane.     The  spinal  pain  is  not  always  increased  by  pressure  over 
"^®  Vertebral  column,  but  notably  by  movements  of  the  body.     Pain  is  fre- 
quently felt  in  different  parts  of  the  body,  especially  in  the  lower  extrem- 
lUes.       f  jjg  pgjjj  jjj  situations  other  than  the  head  and  spine  is  often  intense. 
^yperaBsthesia  of  the  surface  of  the  body  is  often  a  marked  symptom,  ren- 
wnog   the  slightest  contact  a  source  of  suffering.     Not  infrequently  vomit- 
^8  ^<5ompanies  the  cephalalgia  at  the  outlet  of  the  disease. 

I'eUrium  in  some  cases  quickly  supervenes,  but  in  other  cases  it  occurs 
•*^^  a  variable  period.    Sooner  or  later  it  occurs  in  a  large  proportion  of  the 
ctsea  which  are  not  quickly  fatal.     It  varies  much  in  character  and  intensity. 
At  ftrst  there  is  simply  difficulty  in  collecting  ideas,  but  after  a  time  the  patient 
Ww^er  remains  taciturn,  making  no  response  to  questions,  or  replies  incohe- 
^^'^tly  or  becomes  actively  delirious,  shouting  and  struggling  against  restraint. 
The  latter  form  of  delirium  occurs  in  paroxysms,  with  calm  intervals.     The 
pwoxysms  occur  especially  at  night.     They  are  accompanied  by  hallucina- 
tions in  some  cases,  and  insane  delusions.     Occasionally  the  delirium  is  hila- 
rioug.    The  mind  is  usually  desponding  and  apprehensive  if  the  iiitelliirence 
be  preserved.    Loquacity  and  erotic  desires  with  priapism  have  been  observed. 
Bepeated  seminal  emissions  occurred  in  a  ease  which  came  under  my  observa- 
tion.   In  a  certain  proportion  of  cases  the  patient  becomes  quickly  somnolent 
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arid  falls  into  coma,  which  miiy  be  of  teoiporarj  dumiioa  or  i^ontbueauU^ 
the  disease  ends  fatnlly.  More  or  less  stupor  frequently  amogptltig  to  cott^  i 
occurs  not  infrequently  on  the  first  day  of  the  disease.  The  vij?iou  i*iwtl^ 
lost;  double  vision  sometimes  occurs;  the  pupils  are  (Vequently  dilittnl,  ms  * 
sometimes  oontraeted  ;  the  conjunctiva  is  often  injected  ;  and  temponry  dn^-* 
ness  is  &Q  occasional  symptom.  In  one  of  the  cases  of  sponidic  c«?rcbr(v^in».  ^ 
meningitis  which  I  Imve  observed  lateral  and  vertical  oscillation  of  thr-i'^r^  — 
balls  was  a  notable  symptom.     The  coma  in  some  cases  is  without  ttmet^^ 

nnd  resembles  that  of  hysteria.     The  patients  seem  to  be  in  a  quiet  sle<rp,  o} 

ing  out  if  any  attempt  be  made  to  alter  the  position  of  the  body-     A  jatifa^: 
in  one  ease  which  came  under  my  observation  had  remained  in  prcrisoly  thi^ 
same   position    for   forty-eight   hours,  and   in    another  case    for  thr^e  •i*J*— 
Muhility  of  the  iris  may  remain,  although  the  patieot  is  to  this  oomatocv  u^^ 
deeply  somnolent  state. 

Important  symptoms  relate  to  the  muscles.     Tonic  contraction  of  fhi?  rooi— 
cles  of  tiie  neck  and  back  is  of  frequent  occurrence,  givin^r  rise  to  nHin 
of  the  head  and  opisthotonos  in  a  greater  or  less  degree,     Trismus  »oiDelin< 
occurs,  and  in   rare  instances  pleurosthotonos.     Contractions  of  muscles  t^ 
the  extremities  are  not  infrequently  observed.     Pain  in  the  muscles  of  il 
Ic^s  and  thighs^  the  spinal  muscles,  and  those  of  the  neck  is  a  source  t»f 
ferin^  if  the  patient  be  conscious.     JVIuscular  tremor  is  an  occajionaL  ii 
strabismus  not  an  infrequent,  symptom.     Subsultus  and  carpholt>g:ia  ooeitf 
cases  in  which  the  disease   is  protraeted*     Convulsiuns  are  not  of  ittff 
occurrence.     Paralysis  is   also   infrequent,      Hemiplegio  parede  and  pi- 
have  been  observed. 

Nausea  and  vomiting  are  more  or  less  prominent  throughout  the  di*«**€  n 
a  minority  of  cases.     Constipation  is  the  rule.    The  appetite  is  generally  lust 
However,  a  desire  for  food  is  sometimes  expressed^  altliough  convalc*oenoeL 
not  near  at  hand.    The  tongue  is  frequently  large  and  flabby,  showing  ioi 
lions  made  by  the  pressure  of  the  teeth.     It  becomes  coated,  and  in  the  piO[ 
of  the  disease  dry  and  dark.     The  teeth  and  lips  frequently  t-     -  •  ^irrdi«k 
,  The  respirations  are  sometimes  suspirious.     They  are  um  i  aged  i 

frequency  even  when  no  pulmonary  complic^ition  exists,  ann   tri.'>  itv 
times  irregular.      Stertor  is   rare.     The   pulse    in    the  early  sla^^a  of  1^ 
disi'UMe  is  generally  not  more  frequent,  and  is  often  Jess  f  V 

heal  ill.     In  the  progress  of  the  disease  it  becomes  modi-r 
rarely  exceeding  100  per  minute,  until  toward  a  fatal  t>  ■  un  iL  ^^ 

frequent  and  small.     Fluctuations  in   frequency  at  di!  nf  ibi^ 

day  constitute  a  striking  feature  in  some  cases,     Palpiiatttuis  are  Hi.iahion»Jl^ 
observed.     The  (juantity  of  urine  may  be  greater  than   in    ht'nltb,  tiM  *^  ^ 
urates  are  de [JOS it ed  in  abundance.      In  some  cases  there  is?  i^t 
nuria,  and  exceptionally  glyco.'^uria  has  been  observed.     In  a  fatal 
those  which  I   have   observed   there  was  hn^maturia,  the   beinc»rrliaj;e  hru 
abundant   and   not  occurring  in  any  other  situation. 

The  tem|>erature  of  the   akin    varies  in    different   cases   and   at  diffinrt^ 
periods  in  the  progress  of  the  disease.     At  the  beginning  the  t^-iupeni'T^* 
rarely  exceeds,  and  often  falls  below,  that  of  health.     Notable  heat  of  ■ 
surface  is  very  rarely  observed ;  the  thermometer,  however,  ^hows  thr  b»*-  - 
of  the  body  to  be  more  or  less  raised,     Thermometric  examination.*  in  il»*^ 
axilla  were  tnade  by  Githens  in  44  cases  at  H  a.  m.,  at  12  M,,  and  at  »» P  *^ 
daily,  with  the  following  results:  The  maximum  of  increase  was  1<»5' 1 
and  in  only  2  eases  was  this  height  reiiched.     Tlie  maximum  in  15  ra^*^  ^^^ 
between    104°  and    105**;  in    7   cases,  between    102°  and    103°,  in  »'.  ii-^, 
between  101°  and   1«>2°;  and  in  2  cases  it  was  below  100°.     The  ditfcffiipe 
between  the  murning  and  evening  temperature  was  less  than  In  mo-^t  ol*  d»^ 
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fevers.  "  A  rapid  fall  was  the  sure  precursor  of  collapse."  ^  As 
Iryness  and  moisture,  cases  vary  on  different  days  and  at  different 
>f  the  same  day.  Sweating  is  rare  except  in  some  cases  shortly 
^th.  The  face  is  often  suffused  and  of  a  dusky  hue. 
lial  spotB  are  frequently  observed,  but  they  are  by  no  means  con- 
vey appear  to  be  of  more  frequent  occurrence  in  some  epidemics 
others.  They  vary  in  size  from  that  of  a  pin's  head  to  spaces  a 
»f  an  inch  in  breadth  or  even  larger.  They  are  evidently  due  to  an 
ition  of  blood  or  of  blood-coloring  matter,  such  as  occurs  in  scor- 
irpura,  in  some  cases  of  continued  fever,  and  occasionally  in  other 
;.  They  are  hardly  entitled  to  be  called  an  eruption.  A  rose-colored 
eruption  resembling  that  of  typhoid  fever  has  been  occasionally 
Herpes  of  the  face  occurs  often  in  some,  and  rarely  in  other  epi- 

As  herpes  occurs  very  rarely,  if  ever,  in  other  forms  of  meningitis, 
ptom  may  be  of  diagnostic  importance.  Urticaria,  erythema,  and 
re  been  observed,  but  their  occurrence  is  evidently  accidental ;  that 
lo  not  belong  to  the  clinical  history  of  the  disease.  In  some  of  the 
ch  I  have  observed  sudamina  were  abundant. 

ey  of  the  clinical  history  of  this  affection,  exclusive  of  the  cases  in 
ath  quickly  ensues  in  apoplectic  coma,  shows  a  correspondence  with 
toms  of  acute  cerebral  meningitis,  and  the  addition  of  those  due  to 
tion  of  the  meninges  of  the  spinal  cord.  The  duration  of  the  dis- 
ery  variable.  Of  fatal  cases,  the  minimum  duration  is  stated  by 
to  be  twenty  hours.  Ames  states  the  minimum  to  be  fifteen  hours, 
imum  duration  in  fatal  cases  is  stated  by  Tourdes  to  be  one  hundred 
I  by  Ames  more  than  forty  days.  Of  the  cases  analyzed  by  Ames,  1 6 
>d  fatally  on  the  second  or  third,  and  19  on  the  fourth  day.'  Of  160 
lyzed  by  Dr.  S.  B.  Hunt,  12,  or  1  in  13,  died  within  the  first  twenty- 
's ;  92,  or  more  than  half,  died  before  the  close  of  the  fifth  day ;  14, 
I,  died  before  the  close  of  the  tenth  day;  4,  or  1  in  40,  before  the 
he  fifteenth  day  ;  and  18  survived  for  various  periods  thereafter.''   In 

cases  the  duration  varied  between  thirty -six  hours  and  six  weeks.* 
^he  majority  of  fatal  cases  the  disease  runs  a  rapid  course,  ending 
he  fifth  day.     In  cases  which  end  in  recovery  the  convalescence  is 

tedious  and  the  patient  remains  for  a  long  period  in  feeble  health. 

have  not  been  observed. 

3t  easy  to  divide  the  career  of  the  disease  into  well-marked  stages, 
irrangement  of  cases  into  different  classes,  such  as  inflammatory, 
e,  malignant,  etc.,  is  not  attended  by  any  practical  advantage, 
ns  are  stated  to  occur  by  different  observers.  They  vary  as  regards 
of  their  occurrence,  their  duration,  and  the  degree  of  amelioration 
rmptoms.  Not  infrequently  the  improvement  for  a  few  hours,  and 
8  for  a  day  or  so,  is  so  marked  as  to  give  encouragement  to  hope  that 
lence  is  about  to  take  place.  These  remissions  are  most  likely  to  occur 
cond  or  third  day.  In  a  case  under  my  observation  the  temperature 
;  became  normal,  the  intelligence  returned,  and  for  twenty  hours  the 
^emed  convalescent ;  the  symptoms,  however,  returned  and  the  case 
t^lly. 

LOGICAL  Character. — All  at  present  known  of  the  pathological 

\m.  Joum.  €f  Med.  Sciences,  July,  1867. 

Vew  Orleans  Med.  and  Sure/.  Jouimal,  1848. 

J  by  Dr.  Hunt  in  the  medical  volume  of  the  Sanitary  Memoirs  of  the  War. 

lie  Cerebro-apinal  Menirufitis  in  the  Camps  in  and  around  Newbem  in  1862-63^ 

«r  Upham,  M.  D.,  Boston,  1863. 
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t'haraeter  of  epidciuie  cerebro-dpinal  meningitis  i»  eiubiar^  i   lu  \  vi 

that  it  U  an  infectious  disease  and  belongs  among  tbe  esseotin]   i  «p 

iiifliiuiiiiution  of  the  pia  mater  of  tlie  brain  and  cord  is  ii  li>c»l  muiuu-«T.'iiii»€i 
or  an  cffeol  of  an  uuderlying  jrenenil  morbid  eonditioti.  It  i«.  nrtA^ftibU  C^ 
suppose  tbat  the  spccilic  infectious  agent  is  a  micro-organi:<m,  but  w  ' 
exception  of  a  few  observations  of  micrococci  in  the  exudation  ti" 
positively  known  concerning  ^uch  an  organisuu  It  mnsi  be  adj&itte^  i^t. 
the  pheiiumeua  of  the  diseat^e  are  largely  symptomatic  nf  the  cerelirD-e|Ui»>l 
inflammation. 

CArsATioN, — The  prevalence  of  the  disease  a8  an  epidemic  implies  tb<r 
p^utifttence  of  a  special  cauM^  With  respect  to  the  siource  of  the  Hi»r.  i^l  ^m--*^ 
^nd  the  circumstances  concerned  in  its  production  we  have  uo  p* 
ledge.  Nearly  all  who  have  observed  the  disease  concur  in  the  U....,  »,..  it.*-r 
causation  does  not  involve  a  eontagium.  The  di^ai^e  has  prevailed  in  >iitQ^ — 
tions  in  which  periodical  fevers  rarely  occur.  It  ist  however,  not  imj^robibl^ 
that  in  malarial  districts  the  special  cause  may  be  combined  with  that  {riviti^r 
■ise  to  periodical  feveris^  and  that  the  phenomena  of  tlie  latter  are  tometiiiai^ 
ssociated  with  those  of  eerebro-spinal  meningitis. 

In    France    the   dihea^e   has   been    observed    to   prevail   ^is^jteeially  aiuoo^r 
soldiers,  and  particularly  umoug  new  recruits.     In  this  country  it  Ha-  j*f^  — 
vailed  among  troups  stationed  at  several  different  point*.      It  attu 
Kons  in  all  conditions  and  ttt  all  jteriods  of  life.     Infants  are  not  excn 
the  liability  is  increased  after  seven  years  of  age.     In  a  series  uf  l 
larger  number  are  between  the  ages  of  twenty  and  thirty  yejirs.    Of 
sons  attacked,  the  larger  proportion  are  males.     The  difference,  hi* 
not  great.    The  statistics  of  Sanderson,  cited  by  Hunt,  show  164  cat^^;  ,..- 
males,  and  154  among  females. 

Epidemics  occur  much  oftener  in  the  winter  and  spring  than  dnr-"  '*' 
summer  months.     Of  the  epidemics  which  have  occurred  in  this  • 
nearly  all  were  in  the  spring  and  winter  months.    Of  182epidemi 
analyzed  with  reference  to  this  point  by  Dr.  John  fc^imon,  10  Wr 
%nd  September;  24  were  in  October  and  Xovember ;  40  were  in  i' 
ind  January;  48  were  in  February  and  March  ;  IjO  were  in  April  ai' 
and  24  were  in  June  and  July,     The  disease,  as  stated  by  lluiil,  v 
the  foregoing  statistics^ '*  has  its  favorite  habitat  in  prisons  and  b 
**  In  the  four  or  five  years  following  1837  it  invaded  nearly  all 
barracks   in  France*      It   has  appeared  frequently  atnong  tlie   . 
of  Toulon." 

Facts  pertaining  to  the  localifation  of  epidemics  and  tbi*  oceastonal  otrm     ^^^^ 
rence  of  sporadic  cases  show  conclusively  that  auxiliary  eauscs  which  |M?rtit     ^ 
to  overcrowding,  defective  ventilation  of  dwellings,  poisoning  nf  the  anmr-^ 
sphere  by  sewer  emanations,  et<?.  have  a  potent  causative  influence  to  a'^^ 
ciation  with  the  special  cause;  and  it  is  an  important  fact  that  these  ausilia] 
causes  are  by  no  means  always  confined  to  the  habitations  of  the  pcwif. 

Diagnosis. — Difficulty  in  making  the  diagnosis  of  ccrebro-^inal  ineflitt' 
gitis  relates!  chiefly  to  sporadic  cases  and  to  those  in  which  the  disea<»r  iliott^^^ 
or  is  unusually  mild.     Abortive  cases  somerimes  occur,  and  the  dijacaiM*  i* 
sometimes  so  mild  that  its  usual  diagnosric  features  arc  not  marked. 

The  disease  need  never  be  confounded  with  typhoid  fever.  The  *uddi'a* 
ness  of  the  attack  in  many  cases*  the  intensity  of  the  cephalalgia^  and  the 
occurrence  of  symptoms  denoting  inflammation  of  the  meninges  of  the  bmin 
and  cord,  distinguish  it  alike  fVom  typhoid  and  typhus  fever.  The  ch»r»ct«r' 
-         al-M'"  -        -  -  -      -     . 
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j2jetcori.sin,  and  iliac  tenderness.  Absence  of  the  latter  symptoms  does  not 
^^clude  typhus,  but  other  diagnostic  points  belonging  to  the  latter  disease 
^^  wanting.  The  characteristic  eruption  of  typhus,  oft^iy  copious,  appearing 
ov  the  third  or  fourth  day  after  taking  to  the  bed,  does  not  occur  in  cerebro- 
^-nioal  meningitis.  The  spot«  of  ecchymosis  on  which  the  name  spotted  fever 
X0  based  cannot  be  confounded  with  the  eruption  of  typhus.  Tonic  contrac- 
tion  of  the  muscles  of  the  neck  and  back,  rachialgia,  convulsions,  and  furious 
delirium,  which  occur  in  cases  of  cerebro-spinal  meningitis,  are  very  rare  in 
cBBii  of  either  typhoid  or  typhus  fever. 

In  the  cases  in  which  the  patient  falls  quickly  into  coma  and  dies  after  the 
lapse  of  a  few  hours  the  affection  resembles,  in  this  fact,  a  paroxysm  of  per- 
nicious intermittent  fever.  In  general,  however,  the  latter  does  not  destroy 
life  in  the  first  paroxysm,  and  the  occurrence  of  a  paroxysm  from  which  the 
patient  has  emerged  suffices  to  establish  the  diagnosis.  It  is  of  course  only 
ID  districts  in  which  periodical  fevers  exist  that  the  practitioner  is  called 
apoD  to  make  this  differential  diagnosis. 

The  occurrence  of  trismus  and  opisthotonos  may  suggest  tetanus ;  but  in 
teCanns  the  cerebral  symptoms  which  belong  to  cerebro-spinal  meningitis  are 
wanting.  Moreover,  tetanus  in  other  than  tropical  climates  is  exceedingly 
nre  save  as  a  traumatic  affection,  and  it  never  prevails  as  an  epidemic. 

Prognosis. — There  are  few  epidemic  diseases  so  destructive  to  life  as 
eerebro-spinal   meningitis.     In  the  epidemic  observed  by  Tourdes  the  pro- 
portion of  deaths  was  60  per  cent.      Ames  gives  the  same  proportion  of 
fatal  cases  in  the  epidemic  which  prevailed  in  Alabama  in  1848.     In  an  epi- 
demic observed  by  Lef^vre  four-fifths  died  at  the  beginning,  and  two-thirds 
toward  the  end  of  the  epidemic.     Of  366  cases  analyzed  by  Dr.  S.  B.  Hunt, 
the  deaths  were  243  and  the  recoveries  123,  making  the  percentage  of  fatal 
cases  70.     Still e  states  that  ten  epidemics  between  1838  and  1848  gave  an 
average  mortality  of  70  per  cent.,  and  a  similar  number  of  epidemics  between 
1855  and  1865  gave  an  average  of  about  36  per  cent.     He  cites  these  statis- 
tics as  showing  a  gradual  decline  of  power  in  the  epidemic  cause.     All 
obfiervers  agree  as  regards  a  large  death-rate  in  cases  of  this  disease.     Mild 
ctses,  however,  may  occur  during  the  prevalence  of  an  epidemic,  but  even  in 
these  cases  the  physician  should  be  cautious  in  giving  a  prognosis.     The 
prognosis  in  all  cases  in  which  severe  symptoms  occur,  such  as  notable 
ddiriam,  coma,  convulsions,  and  muscular  contraction,  is  exceedingly  grave. 
The  disease  is  most  likely  te  prove  fatal  in  infants  and  in  persons  in  middle 
and  advanced  life.     It  is  stated  that  the  proportion  of  fatal  cases  is  greater 
among  females  than  among  males.    The  mode  of  dying,  in  the  cases  in  which 
eoma  and  death  take  place  speedily,  may  be  by  apnoea,  but  in  the  majority  of 
eases  it  is  chiefly  by  asthenia. 

Deafness  and  blindness  are  not  very  rare  sequels  of  this  disease.  In  the 
hice  majority  of  cases  the  deafness  is  bilateral.  The  blindness  may  be  in 
boU  eyes,  but  oftener  it  is  unilateral.  The  blindness  is  due  to  purulent 
ehoniditis  or  to  optic  neuritis,  and  the  deafness  to  purulent  inflammation  of 
tlic  labyrinth  of  the  ear.* 

Treatment. — As  might  be  expected  in  a  disease  so  severe  and  fatal  as 
*hia,  various  potent  therapeutical  agents  have  been  employed.  No  reliable 
•hortive  or  curative  treatment  has  as  yet  been  discovered.  Experience  has, 
kowerer,  shown  the  utility  of  certain  measures  in  the  employment  of  which 
fte  physician  is  to  be  governed  by  the  rational  and  symptomatic  indications 
Fxeseot  in  individual  cases. 

*  Vide  article  by  Dr.  H.  Knapp  in  the  Neto  York  Medical  Record^  Aug.  15,  1872. 
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Great  severity  of  jiymptoms,  the  patient  hai'ing  lioeii  attacked  in  full  heaF^ 

and  the  puUe  being  strong  or  hard,  renderi*  bloodletting  appropriatft,  ^^  « 
cups  may  be  applied  to  the  neck  or  li^eches  behind  ihe  ♦jar»  in  lifti  +  ^  v  ■" 
eection  when  the  indications  for  bloodletting  are  less  deun  The  ul 
of  blood  is  contrnindicated  if  the  eerebro-spinal  symptoms  be  not  wv-ti  ui-  j 
the  pulse  be  readily  compressed,  and  if  the  pntieut  were  anaemic  or  M  J* 
when  attacked. 

Quinia  in  large  doses  haB  appeared  in  Mome  eases  to  be  useful     lu  n^fai^m^ 
rent  success  is  perhaps,  in  a  measure,  to  be  accounted  for  by  suppoiiag  flnsHBt 
pernicious  intermittent  fever  may  have  been  mistaken  for  the  disease,  in4  *w-  j 
the  fact  that  malarial  effects  may  be  associated  with  the  latter,     T1 
of  this  remedy  may  sometimes  be  due  to  its  antipyretic  npontion. 
reduction   of  a  high    temperature   in    this  disease    m  i*    i<  n 

the  wet  sheet  are  preferable.      These  measures  arc  i    '*',    mi    ii 

of  fever. 

The  testimony  in  behal/  of  opium  in  large  doses  Is  discrepajil.    A    '  - 

Its  utility,  however^  there  is  very  general  agreement  among  phy- 
large  experience.     Prof,  Stills*  reeommendi*  one  grain  uf  opium  e?tij  i    •  - 
in  grave  cases,  and  every  two  hours  in  cases  of  modemte  beTerity.     T'l  - 
reeommendation   is  based   on  the   study  of  about  120  hospital   ea*en.     !l 
hatj  iiMt  known  any  approach  to  narcotism  in  the  cases   thus  treated.    T' 
hypodermic  administration  of  morphia  is  to  be  preferred.     It  is  inif 
avoid  narcotism.    The  bromides,  given  in  large  doses,  are  regiirded  \n 
b)  many  physiciuns  with  whose  practice  I  have  become  ac<|Mainted  tUrwu^:!* 
professional  inlereourse. 

The  utility  of  cold  applications  to  the  head  and  back  is  conevded  bttll 
physicians.      Tlic  extent  to   which   this  measure  is  to   be   earned  i»  l*» 
determined  by  the  sensations  of  tbe  patient  and  the  effect  upon  thp  ffiof^* 
toms. 

The  foregoing  remarks  relate  to  the  treatment  when  the  symptoms  drn»«t^< 
cerebro-spinal  excitation.     When  the  symptoms  arc  those  of  oppr**'--' 
objects  of  treatment  are  the  same  as  in  cases  of  simple  cerebral  yi 
meningitis — namely,  limitation  of  morbid   products    and  their  reun' 
absorptiun.     The  iodide  of  potassium,  given  in  doses  as  large  is  »rr  at?l 
tolerated,    is    indicated.      Mercury,   iiitenmlly,    and   by    inunction, 
Eiomething   toward  effecting  the   objects  just  stat^^d,  and    if  so  it 
ably  to  secure  its  usefulness,  however  smull  it  may  be. 

Support  by  alcoholics  and  nutritious  alimentation  is  indicated  in  piDpflTtk>«> 
as  the  symptoms  denote  asthenia. 

Whenever  an  epidemic  or  a  sporadic  case  of  this  disease  occur?,  !ncaf  to  '^'_ 
iliary  causes  should  be  sought  and  removed.     Removal  of  red' 
without  the  area  of  the  infected  .situation,  if  practicable,  is  to  be  i 


l]ri 


Hydrocephalus— Hydrorrhachis—Syrmgomyelia. 

By  the  term  hydrocephalus  or  hydrocephalus  internus  is  nndcrsttui^i  ^-"^ 
excessive  accumulation  of  serous  fluid  in  the  ventricles  uf  the  brain,  parting"* 
larly  the  lateral  ventricles.  The  name  hydrocepb  ■^■"  -*  .- n^  ii<  emtiHlinur  — 
applied  to  great  increase  of  fluid  in  the  subanf  The  w-mit-^^ 

effusion  of  hydrocephalus   may  be  due  to  a  vamiv   or    mirtTcnt  procf***^-"*' 
such  as  venous  ronp:»'stion,  atrophy  of  the  brain,  changes  in  the  walls*  of  th^^ 
blood-vessels,  and  inflammation  of  the  lining  membrane  of  thf;  vrr  i 
of  the  pia  mater.     In  some,  especially  the  congenital,  fornix  of  h\ 
lus  we  are  unalde  to  determine  the  cause  of  the  ^liseajjc.     Th<  i 
tendency  to  dropsical  effusions  within  the  cranium  in  eases  of  t 
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f drocephaluB  occurs  either  as  a  congenital  affection  or  in  early  infancy,  lead- 
I  in  some  cases  to  an  enormous  enlargement  of  the  cranium  and  giving  rise 
a  characteristic  deformity  of  the  head.  The  reader  is  referred  to  works  on 
e  diseases  of  children  for  an  account  of  this  affection. 
The  name  hydrocephalus  ex  vacuo  is  given  to  an  effusion  of  serum  into  the 
intricles  as  a  result  of  wasting  or  atrophy  of  the  brain-substance,  such  as 
ecurs  in  old  age.  Under  these  circumstances,  as  the  effused  serum  simply 
lis  an  unoccupied  space,  the  brain  does  not  suffer  from  compression.  An 
bandaDt  serous  effusion  is  an  important  clement  in  certain  cases  of  tuber- 
nloas  meningitis  (acute  hydrocephalus),  and  sometimes  in  other  forms  of 
neningitis.  The  exudation  of  fibrin  and  pus  in  some  cases  is  very  small, 
nd  the  amount  of  effused  serum  large ;  but  these  are  not  properly  cases  of 
tydrocephalus.  It  was  formerly  thought  that  serous  effusion  sometimes 
iccara  suddenly  in  sufficient  quantity  to  occasion  apoplexy  (serous  apo- 
plexy). This  was  the  theory  in  certain  cases  which  arc  now  explained 
»j  oar  knowledge  of  thrombosis,  embolism,  and  uraemia. 

Serous  effusion  into  the  lateral  ventricles  may  occur  in  conseouence  of 
)re8sare  upon  the  veins  carrying  the  blood  from  the  ventricles  into  the  sinuses 
j6Dse  Galeni),  as  from  a  tumor  of  the  pineal  gland,  solitary  tubercles  of  the 
ierebellam,  etc.  A  chronic  accumulation  of  serum  in  the  lateral  ventri- 
)]efl,  combined  with  a  granular  condition  of  the  ependyma,  has  been  described 
uder  the  names  granular  epemlymitU  and  ch/rmic  fpendi/mitis.  It  occurs 
specially  in  cases  of  chronic  alcoholism  us  and  in  old  age.  A  similar  serous 
ccamulation  may  be  present  in  chronic  cerebral  meningitis  with  or  without 
granular  ependyma.  The  growth  and  coalescence  of  the  granulations  may 
luse  obliteration  of  portions  of  the  ventricles — for  example,  the  anterior 
orns  of  the  lateral  ventricles — or  may  lead  to  the  formation  of  bands  of 
Ihesiou  between  the  ventricular  walls. 

Extensive  serous  accumulation  within  the  spinal  canal  is  called  ht/dror- 
aeku.  The  effusion  may  be  in  the  central  canal  of  the  spinal  cord  (liydror- 
achis  interna  or  hydromyelus)  or  in  the  subarachnoid  or  subdural  space 
ydrorrhachis  externa).  These  affections,  when  congenital,  are  often  com- 
led  with  deficiency  of  portions  of  the  vertebral  column,  constituting  the 
ection  commonly  known  as  spina  bifida.  In  this  affection  a  tumor  consist- 
Z  of  the  serous  accumulation  with  it^  enveloping  membranes  (hydro-myelo- 
,e)  protrudes  through  the  fissure,  most  frequently  in  the  sacral  or  dorsal 
rions.  Tlie  affection  is  treated  of  in  works  on  the  diseases  of  children 
d  on  surgery.  An  accumulation  of  fluid  in  the  central  canal  of  the  cord 
tends  some  cases  of  myelitis. 

p!he  term  syringomyelia  is  used  to  designate  an  affection  characterized 
istomically  by  the  presence  of  cystic  cavities  in  the  cord  independent  of 
le  nonnal  cavity  of  the  central  canal.  Dilatation  of  the  latter  is  now  called 
ydromyelia — a  term  first  applied  by  Virchow  to  cavities  of  every  kind  in  the 
piDal  cord.  The  fact  of  the  existence  of  these  lacunae  in  the  medulla  has 
oiig  been  recognized,  but  it  is  only  of  late  years  that  we  have  learned  to 
t5Soeiate  them  with  distinct  clinical  phenomena.  Formerly,  they  were 
i^arded  as  mere  pathological  curiosities.  The  most  constant  site  of  this 
^0tic  degeneration  is  the  cervical  and  upper  dorsal  region  of  the  medulla, 
rat  in  extreme  cases  the  cavity  may  extend  throughout  its  entire  length.  It 
r/brmcd,  as  a  rule,  at  the  expense  of  the  gray  substance,  but  on  examining 
letfordby  numerous  transverse  sections  at  short  intervals  it  may  be  seen 
deviate  into  the  lateral  or  posterior  columns.  These  anatomical  alterations 
ia  strict  accord  with  the  clinical  phenomena,  which  are  for  the  most  part 
vr}\  but  may  be  combined  in  greater  or  less  degree  with  the  symptoms 
teral    sclerosis  and  tabes  dorsalis.     The  signs  of  muscular  atrophy  so 
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commonly  present  are  due  to  an  involvement  of  the  anterior  cornua  in  the 
destructive  process.  The  cystic  cavities  are  often  separated  by  tracts  of 
gliomatous  tissue,  and  consequently  they  are  regarded  by  pathologists  as 
the  '•  product  of  a  true  gliomatosis." 

The  statement  contained  in  the  last  edition  of  this  work,  that  the  diagnosis 
of  syringomyelia  cannot  be  made  during  life,  is  no  longer  tenable.  The 
clinical  manifestations  of  well-marked  cases  of  the  disease  are  recognizable, 
and  in  numerous  instances  the  diagnosis  of  syringomyelia  has  been  verified 
by  an  autopsy.  J.  H.  Lloyd  and  Wharton  Sinkler  of  Philadelphia  have  quite 
recently  reported  cases'  in  which  their  diagnosis  of  the  affection  was  cod- 
firmed  by  post-mortem  examination. 

As  above  stated,  the  principal  symptoms  are  sensory,  and  the  one  that  if 
most  characteristic  is  the  so-called  "  dissociation  symptom  ;"  t.  e.  preserva- 
tion of  tactile  sensibility  and  of  the  muscular  sense  with  insensibility  to 
heat  and  pain — thermo-anaesthesia  and  analgesia.  This  dissociation  of 
cutaneous  sensibility  is,  however,  observed  also  in  ansesthetic  leprosy  and 
occasionally  in  peripheral  nervous  affections. 

Motor  symptoms  are  invariably  present  in  well-marked  cases,  and  consisl 
of  progressive  muscular  atrophy  of  the   Duchenne-Aran  type ;   or,  if  the 
pyramidal  tracts  are  involved,  the  muscular  wasting  may  be  attended  with 
the  spastic  symptoms  of  amyotrophic  lateral  sclerosis.     Trophic  disorders  in 
as  common  as  the  symptoms  above  mentioned,  and  manifest  themselves  bj 
hyperidrosis,   herpetic   and   bullous   eruptions,   ulcerations,   and   panaritiiia 
which  may  proceed  with  little  or  no  pain  to  complete  destmction  of  ooeor 
more  phalanges.     These  painless  and  destructive  whitlows  have  been  until 
quite  recently  regarded  as  pathognomonic  of  a  disease  described  by  Morrti, 
a  physician   of  Brittany,  and  hence  known   as   Morvan^s  disease,  bat  tbe 
tendency  at  present  is  to  regard  the  latter  affection  and  syringomjclii  u 
practically   identical.      Another    form    of    trophic    disturbance  freqnratlj 
observed  is  an  arthropathy  precisely  similar  to  the  "  arthropcUhie  talitfqMf'* 
first  described  by  Charcot. 

Lateral  curvature  of  the  spine — scoliosis — is  present  in  a  large  proportioQ 
of  the  cases,  and  is  sometimes  combined  with  posterior  euryature— kypho- 
scoliosis. It  is  a  symptom  of  muscular  weakness  and  atrophy.  Themoit 
common  grouping  of  the  symptoms  of  syringomyelia  is  muscular  atmphf, 
most  marked  in  the  arms  and  shoulders,  with  the  peculiar  *' dissomtioD 
symptom  "  above  mentioned,  and  trophic  disorders  of  various  kinds. 

Inasmuch  as  the  lesions  of  syringomyelia  are  destructive  of  importttt 
nerve-centres  and  conducting  tracts,  its  prognosis  is  hopeless.  Life  msj, 
however,  be  protracted  for  an  indefinite  period,  the  patients  generally  su^ 
cumbing  to  some  intercurrent  affection. — H.] 

*  Vide  University  Med.  Magazine^  March,  1893,  and  International  Cfinics,  voL  iiL,  9d 
series. 
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CHAPTER  III. 

DCFLAMMATORY  AND  STRUCTURAL  DISEASES  OF  THE 

BRAIN. 

Encephalitis. — Abscess  of  the  Brain. — Inflammatory  Softening  of  the  Brain. — Diffuse 
Sclerosis  of  the  Brain. — Cerebral  Paralysis  of  Children. — Infantile  Spastic  Hemiplegia. 
— Chronic  Bulbar  Paralysis. — Acute  Bulbar  Paralysis. — Intracranial  Tumors.— Cere- 
bral Syphilis. 

Encephalitis— Abscess  of  the  Brain. 

THE  t«rm8  encephalitis  and  cerebritis  denote  inflammation  of  the  substance 
of  the  brain.     It  has  already  been  mentioned  that  in  cerebral  meningitis 
the  inflammation  frequently  extends  more  or  less  from  the  pia  mater  into  the 
mbstance  of  the  brain. 
Encephalitis  may   present   itself — 1,   as   inflammatory   softening ;    2,   as 
I    ibsoess;  3,  as  sclerosis  or  induration  of  the  brain.     In  the  present  article 
abeeess  of  the  brain  will  be  considered,  and  afterward  the  other  forms  of 
(Bcepbalitis. 

Suppurative  encephalitis  may  occur  in  any  part  of  the  brain.  It  is  most 
eommon  in  the  cerebral  hemispheres  and  in  the  cerebellum.  It  is  rare  in 
otlier  parts  of  the  brain.  Recent  abscesses  have  a  shaggy  wall  of  softened 
cerebral  tissue.  Old  abscesses  are  usually  invested  by  a  fibrous  capsule.  In 
tk  majority  of  cases  the  abscess  is  single,  but  sometimes  there  are  several 
diftinct  abscesses,  which  are  then  usually  small  in  siz€.  Abscesses  have  been 
described  which  involve  nearly  a  whole  cerebral  hemisphere,  but  in  the  major- 
ity of  cases  the  size  varies  between  that  of  a  pigeon's  ^.^^  and  that  of  a  hen's 
€gg.  Abscesses  may  perforate  into  one  of  the  ventricles  or  may  burst  upon 
tbe  exterior  of  the  brain.  The  pus  is  sometimes  fetid,  especially  when  the 
ibieess  is  secondary  to  putrid  affections  of  the  lungs.  The  pus  may  be  gelat- 
bioaB  in  consistence,  and  it  is  sometimes  acid  in  reaction. 

The  most  frequent  cause  of  cerebral  abscess  is  injury  to  the  head  attended 
tj  wound  of  the  soft  parts  or  fracture  of  the  skull.     Sometimes  the  abscess 
ftUows  injury  without  wound  or  fracture.     Suppurative  inflammation  of  the 
hun  is  often  secondary  to  caries  of  the  cranial  bones  and  to  disease  of  the  mid- 
dle or  internal  ear,  and  less  frequently  to  disease  of  the  orbit  or  of  the  nose. 
It  may  be  secondary  to  empyema,  to  gangrene  of  the  lungs,  and  to  bronchi- 
eetasea  with  putrid  secretion.     In  these  cases,  as  well  as  in  cerebral  abscesses 
complicating  pyaemia  and  acute  ulcerative  endocarditis,  the  abscess  is  prob- 
ably due  to  infectious  emboli  lodging  in  the  cerebral  arteries.     Other  acute 
infectious  diseases,  such  as  typhoid  fever  and  the  exanthematous  fevers,  are 
rery  rarely  followed  by  cerebral  abscess. 

Cerebral  abscess  may  occur  as  an  apparently  primary  or  idiopathic  disease. 
[n  a  certain  number  of  these  cases  it  has  been  suggested  that  the  abscess  is 
lie  result  of  infection  with  the  special  poison  of  cerebro-spinal  meningitis. 

Cerebral  abscess  is  more  common  in  males  than  in  females,  and  during  the 
leriod  from  twenty  to  forty  years  of  age  than  before  or  after  this  time.  It  is 
'ery  rare  after  sixty  years  of  age. 

Even  large  abscesses  of  the  brain,  particularly  of  the  primary  variety,  may 
emain  latent  for  a  long  time,  and  they  are  sometimes  discovered  accidentally 
%  aatopsies.     When  the  abscess  is  secondary  to  severe  injury  to  the  head  or 
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to  middle-car  disease,  it  is  generally  difficult  to  distinguish  the  affection  fron 
acute  cerebral  meningitis,  which,  in  fact,  is  oft<;n  also  present.  In  those  cases 
the  course  of  the  disease  is  generally  acute. 

Cerebral  abscess  often  pursues  a  chronic  course,  and  then  more  or  le.-^s  cha- 
racteristic symptoms  are  present.     Some  of  these  symptoms  are  referable  i» 
the  abscess  per  se ;  others  are  dependent  upon   its  situation.     Of  the  liw 
group  of  symptoms  the  most  important  arc — headache,  which  may  be  sevefv 
or  of  a  dull  character,  vertigo,  vomiting,  rigurs,  and  fever.     These  symptnin^ 
are  not  always  present.     Rigors  are  not  common.     Fever,  if  present,  is  u>u^ 
ally  not  high  and  is  of  an  irregular  type,  with  remissions  or  interuiis^ioni^ 
The  symptoms  which  are  dependent  upon  the  situation  of  the  absce^di  are 
manifold.     If  the  motor  regions  be  involved,  muscular  spasms  occur,  followed 
by  paralysis  (which  may  be  complete  or  incomplete)  in  the  form  of  beuiiplep^ 
or  of  monoplegia.    Epileptiform  convulsions  are  often  present  if  the  motor  cor. 
tical  zone  be  affected.     Abscess  seated  in  the  occipital  lobe  may  frive  rise  to 
hemianopsia,  and  seated  in  the  temporal  lobe  or  involving  the  third  frontal  cog. 
volution  on  the  left  side,  to  aphasia.    Disturbances  of  the  pupils  and  ufvi>iu& 
are  common.    (For  further  points  which  bear  upon  the  localization  of  cerebnl 
abscess,  the  reader  is  referred  to  the  article  on  Topical  Diagnosis,  p.  CIS.) 

Abscess  of  the  brain  may  give  rise  to  somnolence  deepening  into  cuma. 
The  coma  may  develop  suddenly,  so  as  to  give  rise  to  the  suspicion  of  hemor- 
rhage or  of  embolism. 

The  DURATION  of  cerebral  abscess  is  variable.  The  acute  form  may  ter- 
minate fatally  within  a  few  days  following  the  onset  of  the  disease.  The 
chronic  form  generally  lasts  for  several  months,  and  it  may  be  for  years. 

The  DIAGNOSIS  involves  especially  the  discrimination  from  cerebral  meiiiD- 
gitis,  tumor  of  the  brain,  and  thrombic  softening.  As  already  mentiooed,  the 
diagnosis  of  acute  cerebral  abscess,  following  traumatism  and  diseaite  of  the 
middle  ear,  from  cerebral  meningitis  is  difficult  and  often  impossible.  Tbt 
main  points  to  be  considered  are  that  in  meningitis  the  cephalalgia,  delirittm, 
and  fever  are  usually  more  intense,  whereas  in  abscess  symptoms  dependent 
upon  a  local  affection  of  the  brain,  such  as  hemiplegia,  monoplegia,  heniiupia, 
etc.,  are  more  common  than  in  meningitis.  , 

A  capital  point  in  the  discrimination  of  abscess  from  tumor  of  thebninis 
the  causation.     When  the  symptoms  follow  injury  to  the  head,  ear  disease, 
pulmonary  disease,  and  the  other  causes  of  abscess  which  have  been  meii-     , 
tioned,  the  probability  is  in  favor  of  abscess.     The  existence  of  rigors  andrf 
fever  is  in  favor  of  abscess.     Choked  disc  is  rare  in  abscess  and  is  common  ii 
tumor.     When  the  diagnosis  is  doubtful,  especially  when  none  of  the  caosei 
of  abscess  can  be  determined,  the  probabilities  are  in  favor  of  tumor,  inai- 
much  as  tumor  is  much  more  frequent  than  primary  abscess.    Cerebral  embo- 
lism and  thrombosis  can  often  be  excluded  by  attention  to  the  caiuatioi. 
Coma  resulting  from  abscess  is  generally  preceded  by  marked  cerebral  symp- 
toms, which  are  absent  or  less  prominent  in  embolism  or  thrombosis. 

Cerebral  abscess  in  nearly  all  cases  ends  fatally  after  a  variable  penoi 
The  immediate  cause  of  death  may  be  general  oedema  of  the  brain,  prodaciig 
coma,  or  rupture  of  the  abscess  either  into  one  of  the  ventricles  or  upon  ikw 
surface  of  the  brain.  The  abscess  may  become  encapsulated,  and  remain  sto- 
tionary  for  an  indefinite  time. 

The  TREATMENT  is  generally  to  be  directed  to  symptoms.  Depletory  and 
debilitating  measures  are  to  l>o  avoided.  Tonic  remedies,  a  nutritious  diet, 
repose  of  the  mental  faculties,  and  stimulants  if  the  patient  be  in  danger  from 
depression  of  the  vital  powers,  should  constitute  the  treatment. 

The  only  possibility  of  effecting  recovery  is  to  trephine  the  skull  and  maks 
an  incision  into  the  abscess.     The  operation  is  justifiable  if  the  dUgnosb  bi 
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aonably  certain  and  if  it  be  probable  tbat  the  abscess  is  in  an  accessible 
nation.  These  conditions  are  not  likely  to  be  fulfilled  except  when  the 
scess  is  the  result  of  injury  or  of  disease  of  the  bones  or  of  the  middle  ear. 
Tgieal  works  are  to  be  consulted  for  the  operative  treatment.  Several  suc- 
a^ul  operations  have  been  recorded. 

Inflammatory  Softening  of  the  Brain. 

Formerly,  nearly  all  varieties  of  cerebral  softening  were  considered  to  be 
dilammatory  in  their  origin.  It  is  now  known  that  the  majority  of  cases  of 
oftening  are  not  inflammatory,  but  the  result  of  suspended  nutrition  (necro- 
liosis),  attributable  either  to  embolism  or  to  thrombosis.  There  remain,  how- 
jvcr,  rare  cases  of  primary  softening  the  cause  of  which  cannot  be  found 
B  changes  in  the  blood-vessels,  that  are  still  classified  as  inflammatory, 
iltbough  our  knowledge  is  very  imperfect  as  to  their  genesis  and  their  dis- 
ioctive  pathological  characters.  It  is  possible  that  in  these  cases  the  soften- 
og  is  analogous  to  that  present  in  many  cases  of  myelitis.  This  encephalitic 
K^ning  is  generally  reddish  in  color,  and  hence  is  called  inflammatory  red 
loftening.  The  affected  part  of  the  brain,  which  may  be  either  the  white  or 
the  gray  matter,  is  softened,  somewhat  swollen,  of  a  diff'use  reddish-yellow 
color,  and  frequently  dotted  with  red  points  of  capillary  blood-extravasations, 
rhe  region  of  inflammatory  softening  is  not  distinctly  circumscribed,  but  is 
wrrounded  by  a  zone  of  (edematous  brain-tissue.  The  microscopical  exami- 
ution  reveals  hyperaemia,  blood-extravasations,  broken-up  nerve-fibres,  fatty 
lod  disintegrating  ganglion-cells,  pus-cells  in  greater  or  less  number,  com- 
poand  granular  corpuscles,  and  sometimes  pigment-granules.  The  histological 
jhiracters  do  not  sufiice  to  distinguish  inflammatory  from  non-inflammatory 
wftening.  The  lesion  has  nothing  to  do  with  abscess,  which,  in  the  brain  as 
fell  as  elsewhere,  is  due  to  some  specific  infection.  Whether  this  form  of 
nftening  can  terminate  in  resolution  or  complete  restitution  of  the  normal 
Aructure  is  unknown,  but  such  a  termination  does  not  seem  probable. 

The  SYMPTOMS  resemble  those  of  thrombic  softening,  and  of  course  are 
ririoua  according  to  the  situation  of  the  disease.  They  do  not  enable  us 
»  make  a  diagnosis  of  inflammatory  softening. 

The  cases  which  are  designated  popularly  as  softening  of  the  brain  are 
tften  cases  of  thrombic  softening.  The  term  ''  softening  of  the  brain,"  how- 
!Ter,i8  often  used  in  a  vague  sense  to  designate  mental  weakness,  which  may 
le  dependent  upon  a  variety  of  morbid  conditions. 

Aa  ia  evident,  the  treatment  of  encephalitic  softening  must  be  directed 
» aymptoms,  and  it  does  not  differ  from  that  applicable  to  softening  from 
irombosis.  The  general  health  of  the  patient  should  be  maintained  so  far 
fpoaaible.  The  phosphide  of  zinc,  chloride  of  ammonium,  and  bromide  of 
taflsium  have  been  recommended. 

It  is  customary  to  include  also  under  the  term  encephalitis  certain  cases  in 
iieh  cerebral  symptoms,  such  as  paresis  of  one  or  more  of  the  extremities 
of  the  face,  muscular  spasms,  disturbances  of  speech,  appear,  and  then 
er  a  variable  period,  usually  of  some  weeks  or  months,  wholly  or  in  great 
t  disappear.  The  pathogeny  of  these  temporary  forms  of  cerebral  dis- 
er  is  not  understood,  but  they  cannot  depend  upon  severe  structural 

ODB. 

Diffiise  Sclerosis  of  the  Brain. 

derosiB  of  the  brain  is  characterized  by  an  increase  of  the  neuroglia. 
troms  may  affect  the  whole  or  the  greater  part  of  the  brain,  when  it  is 
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ciiWxhI  (JifTusc  fcrebral   Bcleroj*is,  ar  il   may   occur  in   i^i 
paU-'bes,  'diiil  it  is  then  distiriguislied  an  mii1ti(>le  ur  idm 
ti|ile  cerebntl  sc1eroi<is  la  getiemlly  iiceoni|jaEiic'ij  by  a   - 
spinal  cord.     The  disease  is  theu  called  cercbra-Bpiual   - 
well-chiiract<?rixed  affection,  and  will  reoeive  cunsidemtion  in  a 
article.     At  present  only  the  diffuse  form  of  eerebnil  sderotiis  w;, 
side  red. 

In  difftise  cerebral  sclerosiis.thtj  bruin  presents  an  abnormally  fina  con! 
ence.  The  brain  is  usually  more  or  hsa  atrophied,  and  the  ventricles  arv 
quently  dilated.  The  microscopical  changes  are  ohvn  leiss  marked  than 
gross  appearance.H  would  lead  one  to  suspect.  When  thcBc  ebaji^ei* 
marked,  the  lesion  h  toiind  to  be  an  increase  of  the  neuroglia^  u.su 
not  always,  with  atrophy  of  the  nerve-elements,  Tlie  centrum  oval 
eraJly  most  affected,  but  the  cortex  may  also  be  sclerotic. 

Diffuse  cerebral  sclerosis  is  most  common  in  the  brains  of  idiots,  oW  cpil< 
ticis>  and  patients  affected  with  the  general  paralysis  of  the  ins^ane.     A  ocj 
amount  of  diffuse  sclerosis  with  dilatation  of  the  v<a»tricles  is  ni»t  unenmi 
iu  the  brains  of  those  dying  from  chronic  alcoholism,      Diffuse  eerrhral 
rosis  occurs  in  children  as  well  as  in  very  old  persons. 

The  SYMPTOMS  vary  according  to  the  extent  and  the  intensity  of  the  lost' 
There  is  generally  mental  impairment  which  may  amount  to  dementia.  K] 
leptic  convulsions  are  common.     Rhythmical  muscular  spasms  or  chorra 

be  present.     There  is  frequently  hemiplegia,  and  when  both  hemi  -^ 

affected  there  may  be  paresis  on  both  sides  of  the  Itody.  The  | 
often  of  a  spastic  nature.  Speech  is  fret^uently  disordere<L  Th* 
sensibility  is  usually  but  little  or  not  at  all  affect^^d.  Defective 
deafness  are  not  uncommon. 

The  corasK  of  the  disease  is  chronic.     The  duration  is  long,  exi 
often  over  many  years. 

The  TREATMENT  relates  only  to  symptomatic  indicMions. 

Spastic  Cerebral  Paralysis  of  Children,— Infantile  Spastic 

Hemiplegia. 

In  the  present  article  will   be  considered  a  peculiar  form  of  hcmiple|^ 
ficeurring  in  children  which  resembles  in  many  particulars  the  ^      -i^    «    .  ,  .t 
paralysis  of  children.     As  the  latter  affection  is  caused  by  a  - 
myelitis  involving  the  ganglion-cells  of  the  anterior  bonis  of  nu- 
80  the  disease  under  consideration  is  the  result  of  a  special  form 
alitis  involving  the  motor  region  of  the  cerebral  c<irtes 

No  post-mortem  examination  has  as  yet  been  made  in  an  <^arly  «»t«ff**  ^f  iM 
disease,  but  the  symptoms  render  it  probable  that  the  ^ 
acute  encephalitis  of  the  motor  cortex.     In  cases  of  long  - 
been  found  atrophy  and  scleromas  of  the  central  e»>nvnlutiMij»  in  - 
part.     The  affected  convolutions  are  shrunken  and  arc  firm   in    i 
The  microscope  shows  increase  of  neuroglia  and  atrophy  of  tb* 
especially  of  the  large  pyramidal  ganglion -eel  Is.     The  iiis<?a^'i 
unilateral  or  bilateral,  but  is  generally  more  marked  in  one  1 
in  the  other.     iSecondary  degenerations  are  found  in  the  pyr:n.  ,  ,,.. 

The  disease  seemn  uj  be  confined  to  children  and  begins  usually  will 
first  four  years  of  life.     The  onset  is  general iy  aeut^  and  inn^^     ^   ^ 
and  often  by  convulsions.    The  existenee  of  paralysis  la  nut  n 
until  after  the  febrile  paroxysm,  which  is  ordinarily  of  nnly  a 
lion,  has  subsided.    The  arm  and  the  leg  are  paralysed  upon  t* 
to  the  lesion.     The  face  is  less  fre<juently  affect^rd.     The  paralvM^  ium  bt  i 
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the  form  of  a  monoplegia.     The  paralysis  is  accompanied  with  more  or  less 
muscular  rigidity  and  contractures,  [causing  a  flexed  position  of  the  upper 
extremity,  so  that  the  arm  is  held  against  the  thorax,  the  forearm  flexed  at 
&  right  angle,  and  the  hand  and  fingers  strongly  flexed.     Contractures  are 
equally  common   in    the  lower   extremity,  and  lead  to   various    forms    of 
talipes. — H.]     The  paralyzed  muscles,  although  atrophied,  do  not  present 
the  reaction  of  degeneration  to  be  subsequently  described.     Spasms  of  the 
paretic  muscles,  particularly  in  the  form  of  athetosis  or  of  chorea,  are  com- 
mon.   The  children  may  become  epileptic.     Sensation  is  not  affected.     The 
tendon  reflexes  are  usually  increased.     Temporary  aphasia  is  common  with 
right-sided  hemiplegia. 

Infantile  spastic  hemiplegia  is  distinguished  from  the  spinal  paralysis  of 
ebildren  by  the  hemiplegic  form  of  the  paralysis,  by  the  absence  of  the 
reaction  of  degeneration,  and  by  the  increased  tendon  reflexes. 

There  may  be  some  improvement  in  the  degree  and  extent  of  the  paralysis 
floon  after  it  first  appears.  Tlie  paralysis  which  remains  after  this  early 
improvement  is  permanent.  The  paralyzed  members  are  less  developed  than 
the  others.  The  mental  development  may  be  normal,  but  it  is  often  defective, 
pf  before  the  attack  the  child  had  acquired  the  faculty  of  speech,  this  will 
be  lost,  at  least  temporarily,  if  the  paralysis  is  on  the  right  side  of  the  body. 
Incases  such  as  this  in  which  speech  is  gradually  regained  while  the  other 
gymptoms  persist,  it  is  supposed  that  the  right  cerebral  hemisphere  gradually 
assumes  the  work,  so  far  as  speech  is  concerned,  of  the  left. — H.] 

TheTRiLVTMENT  at  the  onset  of  the  disease  consists  in  cold  applications  to 
tbehead  and  in  the  administration  -of  mild  purgatives.  For  the  subsequent 
paralysis  electricity  and  massage  are  of  benefit.  Bromide  of  potassium  is 
weful  if  epileptic  convulsions  occur. 

Chronic  Bulbar  Paralysis— Glosso-labio-laryngeal 
Paralysis. 

This  form  of  paralysis  was  described  first  by  Duchenne  in  18G0  under  the 
aame  "progressive  muscular  paralysis  of  the  tongue,  the  palate,  and  the  lips." 
Since  that  date  a  variety  of  names  have  been  proposed,  among  which  may  be 
mentioned  chronic  progressive  bulbar  paralytiis,  }>rogressive  bulbo-nuclear  par- 
ilysis,  progpessive  atrophic  bulbar  paralysis,  and  glosso-labio-laryngeal  paral- 
ysis.   The  disease  is  characterized  by  progressive  paralysis  and  atrophy  of 
the  muscles  of  the  lips,   tongue,   soft  palate,  pharynx,  and    larynx.     The 
symptoms  and  the  anatomical  lesions  are  analogous  to  those  of  progressive 
Bascnlar  atrophy,  with  which,  in  fact,  chronic  bulbar  paralysis  is  not  infre- 
fnently  combined,     (jhronic  bulbar  paralysis  is  also  often  associated  with 
tmjotrophic  lateral  sclerosis.     The  anatomical  basis  of  chronic  bulbar  paral- 
jBis  is  to  be  found  in  an  atrophy  of  ganglion-cells  belonging  to  the  nuclei  of 
origin  of  certain  motor  nerves  of  the  medulla  oblongata.     While  there  is  no 
doubt  that  the  essential  change  is  an   atrophy  and  disappearance  of  motor 
gBoglion-cells,  it  is  not  certain  whether  the  morbid  process  consists  in  a  pri- 
mary atrophy  of  these  cells  or  in  a  primary  interstitial  myelitis  with  second- 
ary degeneration  of  the  nerve-cells.     The  medulla  oblongata  may  present 
DO  distinct  alterations  to  the  naked  eye,  or  perhaps  there  may  be  detected  a 
few  ill-defined  gray  and  atrophic  spots  near  the  floor  of  the  fourth  ventricle. 
Microscopical  examination  is  required  for  an  accurate  looalizatif»n  and  study 
of  the  lesions.     Atrophy  and  disappearance  of  the  ganglion-cells  have  been 
(bund  in  the  main  and  accessory  nuclei  of  the   hypoglossal   nerves,  in  the 
Botor  (anterior)  nuclei  of  the  pneumogastric,  spinal   accessory,  and  glosso- 
pharyngeal neryes,  in  the  nucleus  of  the  facial,  and  in  the  motor  (mastica- 
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lory)  nucleus  of  tbt*  trigeminal  iiervea.    Tb^'  ehHiigt.*»  are  bUati*ral,    Of  I 

nuclei  the  luain  uueletu^  of  the  liypogtoB^iii^  %eeniH  to   \i\}  rarlit^til   luid 

extensively   involved.      Sometimes  it   pOHweHi^etc   not    ii   hid^'I 

Some  of  the  above-niimed  nuclei  may  en-ape — fur  exampl<%  th 

of  the   fifth   nervt\     In    the   proce^i*   of  atrophy    the  gangliou«i  *  U>   U^^..^^ 

rounded,  devoid  uf  proeei.se!*^  filled  with  pigment  and  diminii«hcd  tn  mi 

finally  they  disappeur.     In  the  nuclei  of  origin,  f^ome  incrwii<r  of  t\ 

oglta  f  interstitial  myelitis )» corpnni  amylaeea^  and  granular  cofMi^cl*  - 

attend  the  degenerative  t'hanges  in  the  ganglion-eells.    Tlic  d 

are  most  readily  reeognized  on  microscopieul  fieetions  stained  \^. ....     ,  ,4« 

their  red  eolor,  whieh  i.s  deeper  than  that  of  the  nonnal   [tuTtA.     7'hc  oer 

fibres  in  the  roots  and  trunks  of  the   nerves  whotH.*   centre*  of  orig 

affected   undergo^   to  a   greater    or    lens  extentt  degeneration    and 

Although  the  muscular  fibres  in   the  tongue  ari^   atrophied,  the  orpa 

preserve  nearly  its  normal  dimension's  in  consi^'quenec  of  a  iWmation  < 

cells  in  the  interstitial  tissue — a  ehange   recognized   by  the    \ 

section^     The  atrophy  which  takes  place  in  the  muscular  tibi 

tion  is  of  the  same  tuiture  as  that  to  bo  described  for  progTeN^iv^■  mu.uujj 

atrophy. 

(iinically,  the  di&ease  is  characterized  by  progn- 
uutary  power   over   the   tongue,  the   muscles   of  tJ 
The  disease  begins  insidioussly.     The  paralytic  effoetft  are  bilaterAl  au"! 
metricab      The  loss  of  power,  at  firni  slight,  gradually   inereaj«est. 
a  time  there  is  much  difficulty  iu  articulation.      The  patteul  lit  uiwble 
pronounce  word^^  und  the  letters  of  the  aljihabot,  especially  the  euojuciADl^ 
requiring  for  their  enunciation  movements  of  the  tongue  and  Itjia.     iBpewI 
at  length  h  impossible,  and  the  only  means  of  eummunieation  is  by  tai 
writing.     The  paralysis  of  the  orbicularis  oris  rend(*rs  the   lips  iroin 
during  emotions  of  grief  or  mirtbfulnesii.    The  mouth  is  elofi 
to  the  face  an  expression  as  if  about  to  weep.     The  saliva  i 
dribbles  over  the  lips.      Food  colleeti<  between  the  teeth  and 
fingers  are  retjuired  to  dislodge  it.     The  ability  to  protrude  i 
curl  the  tip  upward  is  lost.      Fibrillary   contract ion«  of  the 
tongue  and  of  the  lips  can  usually  be  obj«erved.      When  the  j 
tongue  and  firbicular  muscles  of  the  mouth  haj*  increas^ed  to  a  een 
or  even  from  the  outset  and  before  the  paralysis  has  extended  toti 
muscles  of  the  palate  are  affected.      Deglutition  then  is  m<tre  or  b 
food  and  drink  being  often  returned  through  the  nostrils.    The  lar^ 
cle«  become  paralyzed,  causing  aphonia,  with  cither  diminution  or  i 
the  respiratory  movements  of  the  glottis.     Paresis  of  the  museb;^  i-x   ■ 
tion  may  follow.    The  acts  of  respiration  arc  feeble,  and  the  |K>wer  of  c>ii 
is  impaired. 

Portions  of  food  and  drink  and  the  salivary  fluids  are  ofleti  draira  into 
the  larynx,  and  are  with  diffieulty  expelled,  owing  to  tb«?  tnabilit 
effectively.     For  this  reason^  if  the  patient  be  attacked  with  br»»ni  ! 
is  danger  from  the  accumulation  of  mucus  in  the  bronchial  tubes.      Pafal)! 
may  occur  in  other  parts  of  the  body  and  may  extend  more  or  fp*^  aTut 
voluntaij  muscles.     The  progress  of  the  affection   is  unatt*  " 

The  affection  advances  steadily,  but  more  or  li»ss  graduallv,  tov  ?| 

mination.     Death  may  be  caused  by  apntea  frr»m  impaired  ability  to  C4l 
respiration,  and  from  aeeumulation*  of  foreign  material  in  the  ^ 
and   air-cells,  causing   bronchitis,  aspiration-pueumonia,  or   |  t\ 

grone  ;  or  the  mode  of  dying  is  by  asthenia  or  starvation    *'^ 
inability  to  ingest  an  amount  of  aliment  sufficient  to  - 
advanced  period  the  action  of  the  heart  may  Ih?  notably  oiMurr^Mi 
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jgDQS  of  feeble,  irregular  action,  together  with  cyanosis,  sometimes  occur,  and 
ilestb  may  take  place  by  syncope. 

The  intelligence  remains  unaffected.  Although  the  paralyzed  muscular 
fibres  present  the  reaction  of  degeneration,  this  is  generally  difficult  to  deter- 
mine on  account  of  the  preservation  of  a  certain  number  of  fibres  with  normal 
electrical  excitability.  Reflex  excitability  is  generally  lost,  but  in  some  in- 
stances it  is  retained,  and  in  rare  instances  is  increased.  The  paralyzed  mus< 
eles  are  atrophied.  The  general  sensibility  of  the  mouth,  tongue,  and  pharynx 
20  not  affected ;  the  gustatory  sense  and  the  other  special  senses  are  preserved ; 
^nd  the  appetite  and  digestion  may  be  unimpaired. 

The  affection  is  readily  distinguished  from  double  facial  paralysis  {diplegia 
facinlis)  by  the  fact  that  the  orbicular  muscles  of  the  eye  and  the  muscles  of 
the  face,  other  than  the  orbicularis  oris,  are  not  affected.     In   its  progressive 
character  and  the  occurrence  of  paralysis  in  other  situations,  it  bears  a  resem- 
blance to  general  cerebral  paralysis,  in  which  the  muscles  concerned  in  speech 
ue  often  the  first  affected.     It  differs  from  the  latter  affection  in  the  fact  that 
the  intellect  remains  unaffected ;  and  paralysis  of  other  muscles  than  those 
of  the  tongue,  mouth,  pharynx,  and  larynx  occurs  incidentally  in  only  a  cer- 
tain proportion  of  cases.     The  group  of  symptoms  which  characterize  bulbar 
paralysis  may  occur  in  the  course  of  progressive  muscular  atrophy.     In  the 
latter  disease,  however,  the  muscles  of  the  extremities  or  trunk   are  also 
affected.     In  othc^  words,  spinal  disease  accompanies  that  of  the  medulla 
oblongata.     Chronic  bulbar  paralysis  may  be  preceded  or  followed  by  pro- 
gressive muscular  atrophy.     In  like  manner  the  spinal  diseases,  called  amy- 
I     atrophic  lateral  sclerosis  and  disseminated  sclerosis  of  the.  cord,  msLj  involve  by 
r     extension  the  medulla  oblongata,  and  give  rise  secondarily  to  the  symptoms 
which  belong  to  the  history  of  bulbar  paralysis.     Embolism  or  thrombosis 
of  the  vertebral  arteries,  occluding  the  branches  going  to  the  medulla  oblon- 
gata, and  hemorrhage  limited  to  the  latter,  have  been  known  to  cause  the 
group  of  phenomena  which  characterizes  bulbar  paralysis.     The  differential 
points  pertaining  to  thrombosis  and  hemorrhage  are,  the  sudden  occurrence 
of  the  paralysis  of  the  tongue,  lips,  and  pharynx,  and  the  occurrence  simul- 
tioeonsly  of  paralysis  either  unilateral  or  bilateral  of  the  limbs.     The  name 
lente  bulbar  paralysis  has  been  applied  to  these  cases.    (See  next  article.) 
Tumors  in  the  medulla  oblongata,  in  connection  with  the  symptoms  of  bulbar 
pinlysis,  give  rise  to  those  denoting  cerebral  disturbance  and  to  ophthalmo- 
leopic  appearances  which  are  wanting  in  the  latter  disease. 

With  reference  to  causation,  the  fairest  statement  is  a  confession  of  igno- 
naee.  The  disease  very  rarely  occurs  before  forty  years  of  age,  and  the 
■lie  is  more  liable  to  it  than  the  female.  Occupation  and  station  in  life  have 
10  causative  influence.  Beyond  these  facts  nothing  can  be  positively  affirmed 
k  regard  to  the  etiology.  It  is,  however,  reasonable  to  suppose  that  expo- 
mre  to  cold,  excesses  of  all  kinds,. over-exertion,  either  physical  or  mental, 
tad,  perhaps,  syphilis,  have  more  or  less  agency  in  the  development  and 
^R^gress  of  the  disease. 

In  chronic  bulbar  paralysis  involving  irremediable  anatomical  changes  in 

the  medulla  oblongata,  all  that  can  be  hoped  for  is  that  the  disease  will  cease 

^  fe  progressive,  or,  next  to  this,  if  the  progress  continue,  that  this  will  be 

*wir.     The  extreme  limit  of  the  duration  of  the  disease  is  five  years.     The 

J^^oatics  which  show  the  fatal  termination  to  be  not  far  distant  are,  com- 

We  dysphagia,  great  debility  from  inanition,  embarrassment  of  respiration, 

^  disturbances  of  the  heart's  action  from  syncope. 

/ie  objects  of  treatment  are, /?V«^  the  arrest  of  the  progress  of  the  disease, 

p^^^:t>9id,  if  this  object  be  unattainable,  retardation  of  its  progress.     With 

<^xaoe  to  these  objects,  the  patient  should,  as  far  as  possible,  be  withdrawn 
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from  every  agency  which  may  be  supposed  to  have  a  cauBative  operation.   All 
unsanitary  influences  pertaining  to  body  and  mind  are  to  be  removed.    The 
system  should  be  well  nourished,  and  measures  are  to  be  employed  for  regton. 
tion  of  the  general  health  if  this  be  in  any  way  impaired.     These  injunctioui 
embody,  perhaps,  the  most  important  part  of  the  treatment,  with  our  present 
knowledge.     It  is  not  certain  that  any  remedies  have  a  special  influence  oq 
the  disease.     An  able  observer  (Erb)  warns  against  the  administration  of 
strychnia  and  phosphorus  ;  yet  the  latter  is  undoubtedly  useful  in  some  ctseg 
of  a  similar  disease  seated  in  the  spinal  cord — namely,  progressive  mnscaltr 
atrophy — and  also  in  multiple  sclerosis.     It  is  doubtful  if  much  benefit  be 
derived  from  the  nitrate  of  silver,  the  iodide  of  potassium,  ergot,  and  bejia. 
donna,  but  it  is  proper  to  make  trial  of  these  remedies.     There  is  very  little 
ground  for  expecting  benefit  from  counter-irritation.     Most  neurologists  atttek 
importance,  j9ar  excellence^  to  electricity,  but  it  does  not  seem,  thus  far,  to  hire 
effected  great  results.     Persistent  trial  of  this  agent,  however,  is  not  to  be 
omitted. 

When  deglutition  becomes  difficult,  nourishment  should  be  introduced  JDto 
the  stomach  by  means  of  the  oesophageal  tube,  and  rectal  alimentation  naj 
be  resorted  to.  In  order  to  avoid  the  danger  of  foreign  substances  enteriog 
the  bronchi,  it  is  well  not  to  delay  too  long  before  resorting  to  the  use  of  the 
oesophageal  tube. 

Acute  Bulbar  Paralysis. 

Various  lesions  of  the  medulla  oblongata  may  give  rise  to  the  groapof 
symptoms  which  has  received  the  name  of  apoplectiform  or  acute  balbir 
paralysis.  Such  lesions  are  hemorrhage,  softening  from  embolism  or  throm- 
bosis of  the  vertebral  and  basilar  arteries,  acutely  developed  compression  of 
the  medulla  oblongata,  and  acute  inflammation.  In  three  cases  of  acute  bul- 
bar paralysis  examined  by  Leyden  there  were  found  in  the  medulla  oblongtti 
a  number  of  small  foci  of  inflammatory  softening.  These  foci  may  be  dis- 
coverable only  upon  microscopical  examination.  The  term  acute  bulbar  par- 
alysis is  sometimes  limited  to  the  inflammatory  variety,  which  will  be  taken 
as  the  basis  of  the  following  description  of  the  symptomatology. 

The  SYMPTOMS  develop  acutely,  and  often  rather  suddenly.  The  disease 
may  be  ushered  in  by  pain  in  the  head  and  back  of  the  neck,  vomiting,  and 
dizziness.  The  characteristic  bulbar  symptoms  soon  appear.  These  arc  dif- 
ficulty in  swallowing,  difficulty  in  articulation  producing  the  disturbances  of 
speech  called  dysarthria  and  anarthria,  and  often  irregularity  in  the  rhytbm 
of  respiration  and  of  the  pulse,  which  is  frequent,  small,  and  intermittent 
There  is  often,  but  not  always,  elevation  of  temperature.  The  extreniu** 
may  or  may  not  be  paretic.  Not  infrequently  there  is  paralysis  of  facial  aiA 
of  ocular  muscles.    Paralysis  of  the  diaphragm  has  been  repeatedly  obeerT«^ 

The  DURATION  of  the  disease  is  from  four  days  to  two  or  three  we«^ 
The  termination  appears  to  be  always  fatal,  and  is  generally  due  to  partl.^* 
of  respiration. 

No  measures  of  treatment  have  thus  far  been  attended  with  sow — ^ 
Counter-irritants  to  the  back  of  the  neck  may  be  employed.  The  indicat-Ji— 
are  essentially  the  same  as  in  acute  myelitis. 

Tumors  within  the  Oranium. 

Most  of  the  tumors  which  have  been  found  in  other  parts  of  the  body:  ^ 
also  develop  within  the  brain.  Among  the  most  frequent  and  characterv^ 
of  cerebral  tumors  is  glioma.     It  develops  from  the  cerebral  substance,*  ^^ 
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t  from  the  membranes.  It  is  met  with  elsewhere  only  in  the  spinal  cord 
d  retina.  It  is  the  sarcoma  of  the  brain,  differing  from  ordinary  sarcomata 
the  presence  of  that  finely-fibrillated  and  molecular  connective  substance 
lied  neuroglia.  A  peculiarity  of  glioma  is  that  it  often  appears  more  as  a 
fuse  infiltration  than  as  a  circumscribed  growth.  The  consistence  of  the 
nor  may  be  either  hard  or  soft.  The  hard  variety  may  be  mistaken  for 
irebral  sclerosis,  and  the  soft  for  cerebral  softening.  The  tumor  is  often  very 
iflcular.  and  may  be  the  seat  of  hemorrhages.  Sometimes  the  hemorrhage 
80  great  as  to  destroy  the  larger  part  of  the  tumor  and  to  present  the 
ppearance  of  a  primary  cerebral  hemorrhage.  In  such  a  case  the  micro- 
K)pical  examination  of  the  tissue  immediately  surrounding  the  hemorrhage 
ill  usually  reveal  gliomatous  structure.  In  some  cases  of  glioma  there  cauv 
e  demonstrated  large  numbers  of  the  branching  cells,  called  brush-cells  and 
pider-cclls,  which  characterize  the  normal  neuroglia.  In  other  cases  the 
unor  seems  to  consist  chiefly  of  small  round  cells  imbedded  in  a  finely-fibril- 
ited  granular  matrix.  In  the  latter  cases  proper  methods  of  demonstration 
ill  often  reveal  the  characteristic  branching  cells.  Glioma  is  often  combined 
ith  sarcoma,  constituting  the  so-called  glio-sarcoma.  All  varieties  of  iar- 
ma  may  develop  in  the  brain,  either  as  primary  or  as  secondary  growths, 
hey  originate  more  frequently  in  the  membranes  than  in  the  brain-substance. 
'immata  are  among  the  most  important  of  cerebral  tumors.  They  take 
leir  origin  almost  invariably  from  the  membranes,  but  not  infrequently  grow 
cm  the  pia  mater  into  the  brain-substance.  They  also  form  in  many  cases 
ffused  growths.  They  are  usually  combined  with  chronic  inflammatory 
langes  (gummatous  meningitis).  They  usually  present  spots  of  cheesy 
generation.  Solitary  tvbei'des  consist  of  nodules,  varying  in  size  from  a  pea 
an  apple,  which  present  a  cheesy  centre  and  a  periphery  of  connective  tis- 
e  rich  in  small  round  cells.  In  the  peripheral  zone  there  are  sometimes 
Jiary  tubercules  containing  endothelioid  cells  and  giant-cclh?.  The  tuber- 
?  bacilli  have  been  found  in  solitary  tubercles.  Tubercles  may  be  present 
other  parts  of  the  body.  Solitary  tubercles  may  occur  in  any  part  of  the 
ain.  They  are  found  with  especial  frequency  in  the  cerebellum.  The  brain 
d  its  meninges  may  be  the  seat  of  secondary  carcinoma.  Tumors  present- 
g  a  structure  very  similar  to  carcinoma  may  develoj)  primarily  in  the  mem- 
•anes.  They  ])robably  take  their  origin  from  endothelium  in  the  perivas- 
ilar  sheaths  (endothelioma).  The  tumor  called  cholesfeafoma  is  misnamed,  as 
by  no  means  always  contains  cholesterin.  The  appearance  of  cholesterin 
afforded  by  the  presence  of  flat  epithelial-like  cells,  often  arranged  in  con- 
jntric  mas.Hes.  Psamnwma  derives  its  name  from  the  presence  of  little  cal- 
ireouB  granules  resembling  particles  of  sand.  The  calcareous  masses  often 
resent  a  concentric  arrangement.  They  appear  to  be  connected  with  the 
lood-vessels.  The  last  two  varieties  of  tumor  grow  from  the  membraneSy 
specially  from  the  dura  mater.  Of  other  intracranial  tumors  may  simply 
te  mentioned  fibroma,  myxoma,  lipoma,  lymphoma,  osteoma,  angioma,  neur- 
oa,  papilloma,  and  tumors  of  the  pituitary  body.  In  this  connection  may 
te  mentioned  the  occurrence  in  the  brain  of  the  parasites  cysticercus  cellu- 
(MS  and  echinococcus.  The  cerebral  arteries  are  occasionally  the  seat  of 
jifwrtm,  aside  from  those  distinguished  as  miliary.  Aneurismal  tumors  are 
eoerally  connected  with  arteries  at  the  base  of  the  brain,  the  basilar,  the 
tera&l  carotid,  the  middle  cerebral,  and  the  circle  of  Willis.  Generally  the 
mors  are  small,  but  they  are. sometimes  of  the  size  of  a  pullet's  egg. 
The  diflferent  tumors  produce  morbid  efl'ects  by  pressure  on  the  brain,  and 
Jr  ejects,  thus  produced,  other  things  being  equal,  arc  proportionate  to 
Mxo  of  the  tumor  and  the  rapidity  of  its  growth.  Special  morbid  effects 
nd   on  the  situation   of  the  tumor.     They  cause  additional  injury  to 
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the  brain,  either  by  exciting  circumscribed  cerebritig,  and  thereby  indnciog 
softening  of  the  brain-substance  surrounding  them,  or  by  interfering  witi 
nutrition,  and  thus  leading  to  n  on -inflammatory  softening;  and  as  a  result  of 
the  softening  hemorrhagic  extravasation  is  not  uncommon.     These  niorf^id 
effects  are  produced  alike  by  different  tumors ;  that  is  to  say,  the  morbid 
effects  have  no  relation  to  the  particular  kind  of  tumor.     Hence  the  kind  of 
tumor  in  any  case  cannot  be  determined  by  the  symptoms  which  it  occaj^ioii& 
For  this  reason  the  several  tumors  are  considered  collectively,  instetd  of 
receiving  each  a  separate  consideration. 

Of  the  SYMPTOMS  which  accompany  tumors  within  the  skull,  cephaklgia 
is  usually  prominent.  The  pain  is  frequently  limited  to  a  circumseriM 
space  which  sometimes,  but  not  always,  corresponds  to  the  sit^  of  the  tomor. 
Pain  is  prominent  as  a  symptom  in  proportion  as  the  tumor  gives  rise  to  ^ 
circumscribed  meningitis  or  increases  the  intracranial  pressure.  Other  c«n. 
bral  symptoms  more  or  less  prominent  are — vertigo,  difficulty  in  preserving ai 
equilibrium  in  walking,  momentary  loss  of  consciousness,  tinnitus  aunum.tbt 
feeling  of  formication,  numbness  in  different  parts  of  the  body,  and  scintilli. 
tions ;  hyperaesthesia  of  the  surface  followed  by  blunted  sensibility ;  meotil 
irritability,  to  which  succeed  dulness  and  progressive  impairment  of  the  fa^  • 
ulties  of  the  mind ;  sometimes  active  delirium,  and  frequently  epileptifom 
convulsions.  The  so-called  compelled  movements,  either  backward,  fonrird, 
or  rotatory,  or  in  a  circle  (circus  movements),  are  sometimes,  although  rareij, 
observed.  Vomiting  may  be  a  prominent  symptom,  occurring  irrespectire  of 
the  ingesta  and  not  accompanied  by  symptoms  denoting  gastritis.  Thi«  symp- 
tom is  likely  to  be  prominent  in  the  cases  in  which  cephalalgia  and  vertigo  in 
unusually  marked.  The  pulse  is  often  slower  than  normal.  Constipation  istbo 
rule.  Polyuria  and  glycosuria  have  been  noted,  especially  in  tumors  pressing 
on  the  pons  or  medulla  oblongata. 

Paralysis  more  or  less  extensive,  affecting  the  special  senses  and  volantuj 
muscles,  occurs  sooner  or  later.     Hemiplegia,  generally  incomplete,  is  t  fre- 
quent form  of  the  paralysis.     The  hemiplegia  is  often  developed  fttim  soe- 
cessive  monoplegias.     In  some  cases  the  two  sides  are  successively  affected, 
constituting  double  hemiplegia.     The  hemiplegia  may  have  been  preceded  bj 
facial  paralysis,  and  if  the  latter  do  not  precede  it  may  either  accompanjor 
follow  the  hemiplegia.     The  tumor  may  be  so  situated  as  to  press  upon  cer- 
tain of  the  cranial  nerves  exterior  to  the  brain.     The  paralysis  of  the  parti 
supplied  by  these  nerves  will  then  be  on  the  same  side  as  the  tumor  lod 
opposite  to  the  hemiplegia,  whereas  if  the  paralysis  be  due  to  pressure  of  thi 
tumor  within  the  substance  of  the  brain  the  cranial  nerves  affected  ire  tboM 
on  the  same  side  as  the  hemiplegia  and  the  side  opposite  to  the  hemispbeif 
in  which  the  tumor  is  situated.      The  paralysis  caused  by  pressure  ii]Mtt 
nerves  beyond  their  central  connections  has  the  distinctive  characteriftMl 
of  a  peripheral  paralysis.     The  affected  muscles  atrophy  and  speedily  loM 
electrical  excitability.    The  paralyses  may  be  limited  to  the  seventh  or  portio   -1 
dura  nerve,  or  other  cranial  nerves  may  be  involved.     Ix)8S  or  impainneBt of     3 
vision  in  one  or  both  eyes  occurs  when  the  tumor  either  involves  destmetiot 
of  the  optic  nerve  or  interrupts  its  function  by  pressure.    [Amaurosis  is  iltt 
a  symptom  of  tumors  of  the  cerebellum  and  of  those  of  the  corpora  quidli- 
geraina. — H.]     Neuralgia  and  paralysis  of  sensation  on  one  side  of  tbefi«^ 
result  from  similar  effects  upon  the  fifth  nerve.     The  third  and  fourth  nervtt 
may  be  involved,  and  not  infrequently  the  paralysis  affects,  separately  oretA" 
lectively,  the  senses  of  hearing,  smell,  and  taste. 

The  differences  in  different  cases,  as  regards  the  parts  affected  with  ptiil" 
ysis,  of  course  depend  on  the  seat  of  tumors,  their  site,  and  the  directto&  i' 
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rbicli  they  extend.  With  reference  to  the  differential  diagnosis  of  tumors 
nd  ioflammatorj  softening  or  other  lesions,  the  extension  of  the  paralysis  to 
liferent  parts  in  succession  after  variable  intervals  is  a  highly  significant 
fict.  The  paralysis  affecting  successively  parts  supplied  by  different  cranial 
serres,  the  membprs  in  some  cases  becoming  affected  first  on  one  side  and 
tken  on  the  other  side,  and  the  continued  increase  of  the  degree  of  the  paral- 
jms  of  different  parts,  point  with  significance  to  tumors,  because  such  a  his- 
tory is  in  correspondence  with  their  continued  growth  and  the  progressively 
increasing  amount  of  pressure  and  of  destruction  of  cerebral  substance.  Apha- 
Ai  in  some  cases  is  an  effect  of  tumors,  and  this  symptom  renders  it  probable 
t^t  they  affect  the  posterior  part  of  the  inferior  convolution  of  the  left 
frontal  lobe.  [Cases  of  cerebral  tumor  vary  greatly  with  reference  t<>  the 
degree  in  which  the  psychical  functions  are  affected.  In  some  the  intelligence 
lemains  unaffected  throughout  the  disease,  or,  at  the  most,  some  loss  of  mem- 
ory may  be  apparent,  while  in  others  the  patient  gradually  becomes  com- 
pletely demented. — H.]  The  ophthalmoscope  is  useful  in  determining  the 
eoBteoce  of  intracranial  tumors.  Morbid  changes  in  the  optic  discs,  either 
congestive,  inflammatory,  or  atrophic,  are  found  in  a  very  large  proportion 
incases,  even  though  vision  be  not  appreciably  affected.  The  ophthalmo- 
aeope  may  be,  therefore,  of  much  value  in  the  diagnosis,  even  before  there 
•re  any  subjective  symptoms  referable  to  the  eye.  ^Swelling  of  the  optic 
papilla^  producing  the  appearance  called  choked  disc,  is  a  result  of  intracra- 
uil  pressure,  and  this  may  occur  wherever  be  the  .seat  of  the  tumor.  Choked 
dise  is  an  important  aid  in  diagnosis.  There  may  be  descending  optic  neur- 
ilk  Atrophy  of  the  optic- nerve  may  be  either  secondary  to  the  foregoing 
«r  a  direct  effect  of  the  pressure  of  the  tumor  on  the  optic  tract.  The  pupils 
are  often  dilated,  and  not  infrequently  they  differ  in  size  and  respond  feebly 
to  light.  With  reference  to  the  localization  of  tumors  the  reader  is  referred 
to  the  article  on  the  topical  diagnosis  of  cerebral  lesions.  (Vide  p.  613.)  It 
caoDot  be  claimed,  on  the  basis  of  clinical  experience,  that,  by  means  of  the 
lolled  topical  symptoms,  tumors  or  other  lesions  can  be  always  accurately 
loealiied.  Aside  from  the  imperfections  of  our  present  knowledge  of  the 
fioctions  of  the  different  parts  of  the  brain,  their  relations  with  each  other 
are  such  that  a  lesion  in  a  particular  situation  may  affect  other  situations 
aore  or  less  remote,  and  the  parts  thus  secondarily  affected  may  give  rise  to 
prominent  symptoms.  Nevertheless,  experimental  physiology  and  clinical 
obaenrations  have  furnished  facts  which  have  led  to  some  approximation  to 
leenracy  in  localization. 

Aa  regards  diagnosis,  abscess  of  the  brain  may  present  a  series  of  clinical 
erenta  which  render  it  difficult  thereby  to  differentiate  this  affection  from 
taor.  If  the  affection  have  speedily  followed  injury  of  the  head,  if  it  be 
cotneeted  with  otitis,  or  if  there  be  caries  of  the  skull  in  any  situation,  the 
afeetion  is  probably  abscess.  If  these  etiological  relations  be  wanting, 
tiBor  is  more  probable  than  abscess.  Cerebral  hemorrhage  and  softening 
feott  thrombosis  or  embolism  are  distinguished  by  this  fact — namely,  paraly- 
■I  with  or  without  an  apoplectic  seizure  occurs  suddenly  without  prodromes, 
fkerets  paralytic  and  other  marked  effects  of  tumor  occur  in  succession  and 
liter  prodromic  symptoms  which  have  existed  for  a  longer  or  shorter  period. 
hcaaea  of  hemiplegia  from*  the  affections  just  named  nerves  of  the  special 
iBMea  and  other  cranial  nerves  are  rarely  involved,  as  they  often  are  in  cases 
tf  bemiplegic  paralysis  from  tumor.  Paralysis  of  the  face  on  one  side  and 
rftlie  limbs  on  the  other  side  (alternate  paralysis)  is  more  likely  to  occur 
hm  tumor  than  from  hemorrhage  or  softening. 
With  respect  to  the  character  of  the  tumor  in  individual  cases,  carcinoma 
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is  probable  if  the  patient  be  of  middle  or  advanced  age,  if  cancer  bo  heredi 
tary,  and  if  it  exist  elsewhere.     The  evidence  afforded  by  the  symptoms  of^ 
rapid  growth  of  the  tumor  is  in  favor  of  the  conclusion  that  it  is  carciDoiiit- 
tous.     The  tuberculous  character  of  the  tumor  is  to  be  inferred  from  the 
existence  of  tuberculous  disease  in  the  lungs  and  other  organs,  and  from  the 
youth  of  the  patient.     Tumors  of  this  kind  rarely  occur  after  puberty  or  it 
less  than  three  years  of  age.    The  syphilitic  character  of  the  tumor  is  rendered 
probable  by  the  fact  that  the  patient  has  had  syphilis  and  by  the  absence  of 
evidence  of  carcinoma  and  tubercle.     Aneurismal  tumors  rarely  occur  except 
in  persons  between  fifty  and  sixty  years  of  age.     Where  no  data  exist  a8  to 
the  variety  of  tumor,  glioma  is  to  be  inferred,  as  being  the  most  common  fora 
of  cerebral  tumor  not  referable  to  syphilis  or  to  tuberculosis.    Cerebral  tanon 
are  more  common  in  males  than  in  females. 

As  regards  digestion,  nutrition,  and  the  functions  of  the  body  in  genenl, 
cases  differ.  Patients  may  retain  their  weight  and  an  aspect  of  health  fort 
considerable  period  afler  the  occurrence  of  paralysis  and  other  symptoai 
referable  to  the  brain.  In  other  cases  debility  and  emaciation  occur  earlj. 
The  general  condition  will  be  likely  to  deteriorate  speedily  in  the  cams  ia 
which  the  tumor  is  either  carcinomatous  or  tuberculous,  parts  other  thio  the 
brain  being  the  seat  of  the  disease.  It  is  to  be  added  that  the  tumors  witliii 
the  skull  may  remain  latent,  as  regards  both  local  and  general  symptom, 
until  they  have  attained  a  considerable  size.  The  slownc^is  of  their  growth 
favors  their  latency.  On  the  other  hand,  local  morbid  conditions  incident  to 
the  growth  of  the  tumors — namely,  inflammation  and  softening  of  the  m- 
rounding  brain-sub.stance,  congestions,  circumscribed  meningitis,  andcxtnn- 
sation  of  blood — give  rise  not  only  to  paralysis  affecting  different  parts  it 
succession  and  progressively  increasing  in  degree,  but  to  exacerbations  of 
pain  and  other  cerebral  symptoms  varying  much  in  frequency  and  intenrftj 
in  different  cases — to  somnolency  or  coma  in  some  cases,  either  of  tranweBt 
duration  or  lasting  for  several  days,  and  occasionally  to  active  delirium. 

The  termination  in  most  cases  of  tumor  within  the  skull  is,  sooner  or 
later,  fatal,  the  duration  of  life  varying  much  in  different  cases  accordiof 
to  the  nature  of  the  tumor,  the  rapidity  of  its  growth,  and  the  incidentil 
local  morbid  conditions.  In  some  cases  death  takes  ]>lace  after  a  few  months, 
and  in  other  cases  not  until  after  many  years.  An  exception  to  this  «tlt^ 
ment  is  to  be  made  in  behalf  of  syphilitic  tumors.  These  are  amenable  to 
curative  treatment  if  they  have  not  attained  to  much  size  and  have  notW  , 
to  damage  of  the  cerebral  substance  in  proximity  to  them.  Death  may  take 
place  after  gradual  exhaustion  ;  it  may  occur  suddenly  from  cerebral  henor- 
rhage;  epileptiform  convulsions  sometimes  determine  the  fatal  terminatioo; 
and  patients  sometimes  die  from  secondary  meningitis. 

Syphilitic  tumors   offer  much  encouragement  in   the   way  of  successW 
medicinal   treatment.      Cases  in  which   are  presented  hemiplegia,  paralyai 
of  cranial    nerves,  aphasia,  epileptiform    convulsions,  and   delirium  are  by 
no    means    hopeless    if  the    affection   be  traced  to  syphilis.      I  have  IM^ 
with   instances    successfully   treated  in   which  these  symptoms  were  pt«- 
ent.     It  is  very  important  to  resort  to  antisyphilitic  treatment  in  all  c««» 
in   which   there   is  any  ground    for  suspecting   the  previous   existence  ^ 
syphilitic   disease. 

The  indications  for  the  treatment  of  non-syphilitic  tumors  relate  t^o 
palliation  of  symptoms  and  the  prolongation  of  life  by  analeptic  and  so^^K^' 
ing  measures.  It  is  not  certain  that  any  known  remedies  have  a  ^mms\ 
influence  upon  the  tumors  themselves  or  the  brain  lesions  which  thf*— ^ 
duce.  It  is,  however,  claimed  that  certain  remedies — namely,  the  iod^'-ih 
potassium,  the  bichloride  of  mercury,  and  arsenic — do  have  such  an  in^^.^ 


CEREBRAL  SYPHILIS.  669 

some  cases.     Trial  may  be  made  of  these  remedies,  taking  proper  precau- 
ms  as  regards  a  deleterious  effect  upon  the  general  condition  of  the  patient. 


Cerebral  Syphilis. 

Althongb  in  previous  articles  mention  has  been  made  of  various  syphi- 
fitic  affections  of  the  brain,  nevertheless,  for  the  sake  of  clearness  and  in  view 
ef  the  frequency  and  importance  of  these  affections,  it  is  thought  best  to 
tfing  them  together  in  a  separate  article. 

Cerebral  syphilis  may  be  a  manifestation  of  congenital  or  of  acquired 
Ijpliilis.  In  the  majority  of  cases  it*  is  one  of  the  late,  tertiary  lesions, 
occurring  sometimes  ten  to  twenty  years  after  the  primary  infection.  Cere- 
bnl  syphilis  in  the  secondary  stage  of  syphilis  is  rare. 

The  two  leading  syphilitic  lesions  of  the  brain  are  gummata  and  obliter- 
tting  endarteritis. 

Intracranial  gummata  originate  usually  either  in  the  dura  mater  or  in  the 
m  mater.  They  may  develop  in  the  cranial  bones.  Gummata  originating 
n  the  substance  of  the  brain  are  very  rare.  They  then  develop  primarily  in 
the  walls  of  the  blood-ressels.  At  first  a  gumma  is  composed  simply  of 
wft,  grayish  granulation-tissue,  but  in  a  short  time  central  caseation  and 
ihroid  metamorphosis  occur,  producing  a  mass  of  firm  consistence  and 
opiqne  yellowish  color.  The  gumma  may  develop  as  a  circumscribed  nod- 
oiar  tumor  or  as  a  diffuse  growth.  In  either  case  there  is  usually  more  or 
less  diffuse  inflammatory  thickening  of  the  adjacent  membranes,  so  that  the 
term  syphilitic  or  gummatous  meningitis  appropriately  describes  the  lesion. 
There  may  be  a  single  gumma  or  many  gummata  in  the  membranes.  It  is 
important  to  note  that  gummata,  although  almost  invariably  starting  in  the 
Krebral  membranes,  frequently  grow  into  the  substance  of  the  brain,  which 
they  compress  and  destroy. 

Obliterating  endarteritis  of  the  cerebral  arteries  is  a  common  syphilitic 
lesion,  but  it  is  not  peculiar  to  syphilis.     The  arteries  at  the  base  of  the 
\ifnm  are  the  ones  oftenest  affected.     The  affected  arteries  are  hard,  of  an 
}paque  whitish  color,  and  thickened.     The  change  consists  in  a  thickening 
of  the  intima  due  to  a  new  growth  of  connective  tissue.     The  thickening 
may  affect  the  circumference  of  the  artery  symmetrically  or  be  most  marked 
at  one  point  in  the  circumference.     The  artery  may  become  entirely  obliter- 
ated, either  by  the  continued  growth  of  the  new  cennective  tissue  or  by 
thrombosis.      Small  gummata  are  frequently  found  in  the  media  and  the 
idTentitia  of  arteries  which  are  the  seat  of  syphilitic  endarteritis.     Small 
inenrisms  may  form  as  the  result  of  the  arterial  disease.     The  occlusion  of 
ihe  arteries,  especially  of  those  of  the  base  which  belong  to  the  terminal 
irteriil  system,  leads  to  softening  of  the  region  of  the  brain  supplied  by 
ihe  obstructed  vessel. 

Finally,  it  may  be  mentioned  that  syphilitic  disease  of  the  arch  of  the 

toita,  or  syphilitic  endocarditis  or  myocarditis  attended  by  the  formation 

of  thrombi,  may  give  rise  to  embolic  cerebral  softening.     Cases  of  cerebral 

fjphilis  without  any  coarse  lesions  in  the  brain  have  been  described,  but 

m  it  is  probable  that  the  small  arteries  are  diseased. 

from  this  description  of  the  syphilitic  lesions  of  the  brain  it  is  evident 

ht  the  BYMPTOMS  arc  manifold  and  variable  in  individual  cases,  so  that  it  is 

fptfSBible  to  give  a  clinical  description  applicable  to  all  cases.     The  follow- 

OBny  be  mentioned  as  some  of  the  common  types. 

5»^  grouping  of  symptqms  in  cases  of  gumma  may  be  that  of  other  forms 
f^^b^al  tumor.   When  the  gumma  is  seated  at  the  base  of  the  brain,  there 


670  DISEASES  OF  THE  SPINAL  CORD. 

are  affections  of  various  cranial  nerves,  such  as  facial  paralysis,  neuralgia  tnd 
paralysis  of  the  trigeminus,  paralysis  and  twitching  of  the  eye-muscles:  dU- 
orders  of  vision,  such  as  diplopia,  hemianopsia,  amaurosis,  irregularity  of  the 
pupils;  sometimes  impairment  of  hearing,  of  smell,  or  of  taste;  and  rareij 
paralysis  of  the  hypoglossal  nerve      Involvement  of  the  crus  cerebri  c^um 
hemiplegia.    Choked  disc  is  the  rule.    A  gumma  involving  the  motor  eorticij 
zone  causes  monoplegia  or  hemiplegia,  usually  accompanied  with  motor  spuan 
and  frequently  with  epileptic  convulsions.     When  the  centres  for  speech  an? 
affected  there  is  aphasia.     (The  previous  article  may  be  consulted  for  otho* 
symptoms  of  syphilitic  cerebral  tumor.) 

In  a  second  group  of  cases  the  symptoms  are  referable  to  softening  of  the 
brain  caused  by  occlusion  of  one  of  the  cerebral  arteries.  These  symptoBi 
do  not  differ  from  those  of  ordinary  thrombic  softening. 

In  a  large  group  of  cases  the  symptoms  are  not  those  of  a  focal  diseiue,u 
in  cases  of  tumor  and  of  softening,  but  belong  to  some  chrguic  diffuse  dis- 
order of  the  brain.  Here  the  clinical  history  may  resemble  that  of  chronic 
cerebral  meningitis,  of  multiple  cerebral  sclerosis,  of  chronic  insanity,  or,  is 
women,  of  hysteria. 

The  DIAGNOSIS  cannot  be  made  from  the  cerebral  symptoms  alone,  although 
the  transitory  nature  of  many  of  the  symptoms,  their  rapid  development,  aad 
amelioration  are  in  a  certain  degree  characteristic.  The  diagnosis  moA 
be  based  upon  a  syphilitic  history  and  the  recognition  of  manifestations  of 
syphilis  in  other  parts  of  the  body.  The  ophthalmoscopic  examination  mtj 
aid  in  the  diagnosis,  as,  in  addition  to  choked  disc,  a  syphilitic  choroiditis  m 
been  observed  in  some  cases  of  cerebral  syphilis. 

Cerebral  syphilis  is  often  markedly  amenable  to  treatment.  If,  howefer, 
parts  of  the  brain  have  been  seriously  impaired  in  their  structure  by  syphi- 
litic lesions,  it  cannot  be  expected  that  these  parts  will  be  restored,  so  that  in 
a  considerable  number  of  cases  the  termination  is  unfavorable. 

The  treatment  consists  in  the  use  of  mercury  and  of  iodide  of  potassiam, 
according  to  the  recognized  principles  of  antisyphilitic  therapeutics. 


CHAPTER    IV. 

INFLAMMATORY   AND  STRUCTURAL  DISEASES   OP  THB 
SPINAL   CORD. 

General  Cousidcrat ions  relating  to  Inflammatory  and  Strnctnral  Diseases  of  the  Sfiiiial 
Cord.— Myelitis,  Acute  and  Chronic. — C-crebro-spinal  Sclerosis. — Locomotor  Ataxia,  or 
Posterior  Spinal  Sclerosis.— Hereditary  Ataxia.— Acnte  Anterior  Poliomyelitis.— 
Acute  Anterior  Poliomyelitis  in  the  Adult.— Subacato  and  Chronic  Anterior  Polio- 
myelitis.—Progressive  Muscular  Atrophy. — Spastic  Spinal  Paralysis. — Amjoiiophie 
Lateral  Sclerosis. — Compression  of  the  Spinal  Cord. — Intraspinal  Tumon. — fSeodo* 
hypertrophic  (or  Myosclerotic)  Paralysis. 

General  Considerations  Relating  to  Inflammatory  and  Stmo* 
tnral  Diseases  of  ^e  Spinal  OorcL 

N  order  to  understand  the  localization  of  certain  of  the  diseases  of  the 
spinal  cord  which  are  to  be  described  in  this  chapter,  it  is  neceesarj  to 
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^^ow  the  situation  of  certain  bundles  of  nerve-fibres  entering  into  the  com- 
position of  the  white  columns  of  the  cord.  The  accompanying  diagram 
Vtig.  5)  represents  these  bundles  upon  a  transverse  section  of  the  cord  at 
tke  level  of  the  sixth  cervical  nervo. 

In  the  anterior  column  of  each  half  of  the  spinal  cord  adjacent  to  the 
interior  median  fissure  is  a  narrow  tract  of  nerve-fibres,  marked  p.  a,  in  the 
fi^ram,  called  the  pyramidal  fasciculi  or  pyramidal  tracts  of  the  anterior 
column.  These  bundles  are  called  also  the  uncrossed  or  direct  pyramidal 
tttcts  and  the  columns  of  Tiirck.  They  may  be  absent  in  normal  cords.  In 
tbe  posterior  part  of  the  lateral  column  are  situated  the  pyramidal  fasciculi 
of  the  lateral  columns  or  the  crossed  pyramidal  tracts,  marked  p.  I.  in  the 
diagram.  The  pyramidal  tracts  are  composed  of  motor-fibres  which  originate 
in  the  central  convolutions  of  the  brain,  descend  through  the  centrum  ovale 
to  the  posterior  division  of  the  internal  capsule 
(«ee  p.  617),  pass  thence  through  the  pes  pedun-  ,     Fig.  5. 

cttiijthe  pons,  and  the  anterior  pyramids  of  the 
■edulla  oblongata  to  the  crossing  of  the  pyra- 
nids,  where  the  majority  of  the  motor-fibres 
eroMOver  and  descend  in  the  pyramidal  tracts 
of  the  lateral  columns  of  the  cord,  while  a 
■oiler  but  variable  portion  n^nains  uncrossed 
ud  descends  in  the  pyramidal  tracts  of  the  an- 
terior columns  of  the  spinal  cord.  The  latter 
pyramidal  tracts  cross  in  their  course  through  After  Eichhorst. 

the  spinal  cord,  so  that  eventually  all  of  the 

motor-fibres  of  the  pyramidal  tracts  which  originate  in  one  cerebral  hemi- 

fphere  cross  to  the  opposite  half  of  the  spinal  cord.     The  fibres  of  the  pyra- 

jDidal  tracts  are  connected  with  the  ganglion-cells  of  the  anterior  horns  of 

t^e  spinal  cord.     From  these  ganglion-cells  originate  the  anterior  nerve-roots. 

When  the  pyramidal  tracts  are  destroyed  in  any  part  of  their  cour.se,  as  by 

a  hemorrhage  in  the  posterior  division  of  the  internal  capsule,  they  become 

the  seat  of  a  descending  degeneration  which  can  be  traced  from  the  seat  of 

the  lesion  downward  to  the  termination  of  the  tracts. 

Between  the  pyramidal  tracts  of  the  lateral  columns  and  the  periphery  of 
the  cord  are  seated  the  direct  cerebellar  fasciculi,  marked  ti.  r.  The  remain- 
In^  parts  of  the  anterior  and  of  the  lateral  columns  are  called  the  fundamental 
fkscicali  of  the  antero-lateral  column  or  the  anteri(»r  root-zone  (/.  in  the  dia- 

Two  divisions  are  recognized  in  the  pc»sterior  columns — namely,  the  tri- 
angular columns  on  each  side  of  the  posterior  median  fissure,  called  the 
funiculi  graciles,  or  columns  of  Goll  (G.  in  the  diagram),  and  the  wedge- 
ahaped  columns  between  these  and  the  posterior  horns,  called  the  funiculi 
cnneati,  or  columns  of  Burdach  (2^  in  the  diagram). 

The  columns  of  Goll  and  the  direct  cerebellar  fasciculi  contain  centripetal 
nerve-fibres,  and  are  the  seat  of  an  ascending  degeneration  above  any  lesion 
which  destroys  their  continuity. 

The  pyramidal  tracts  diminish  in  size  from  above  downward,  and  in  the 
lower  dorsal  region  the  uncrossed  pyramidal  tracts  disappear.  In  the  lumbar 
and  the  lower  dorsal  regions  the  division  of  the  posterior  columns  into  the 
columns  of  Goll  and  the  columns  of  Burdach  cannot  be  made  out.  The 
direct  cerebellar  fibres  make  their  first  appearance  in  the  lumbar  enlargement, 
and  increase  in  size  from  bcl(»w  upward. 

The  divisions  of  the  white  columns  of  the  cord  which  have  been  described 
are  based  chiefly  upon  the  study  of  embryonic  cords  and  of  the  secondary 
degenerations  of  tbe  cord.     These  divisions  are  of  importance,  because  each 
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one  represents  a  group  of  functionally  distinct  nerve-fibres,  which  may  be  the 
seat  of  some  special  disease. 

Two  great  classes  of  diseases  of  the  spinal  cord  are  recognized — ntmelT 
the  si/stem ic  diseases  or  si/sfeyn-f/isea^es,  and  the  unsi/sf^miCy  mixetl,  or  (/u^ 
diseases. 

The  system-diseases  of  the  spinal  cord  are  characterized  by  the  fact  tint 
the  pathological  lesions  are  confined  to  certain  definite  tracts  or  part«  of  the 
cord  which  represent  distinct  physiological  systems  or  groups  of  nerve-fibrw 
or  of  ganglion-cells.  To  the  category  of  system-diseases  belong  the  affection 
of  ganglion-cells  in  the  anterior  horns,  called  poliomyelitis  anterior;  the8cl^ 
rosis  of  the  posterior  columns  constituting  the  essential  lesion  of  locumotor 
ataxia;  the  degeneration  of  the  pyramidal  tracts,  either  alone  as  in  secuodiry 
descending  degenerations,  or  in  combination  with  anterior  poliomyelitis  in 
amyotrophic  lateral  sclerosis;  and  the  secondary  ascending  degeneratiuns of 
the  columns  of  Goll  and  of  the  direct  cerebellar  fibres.  We  must  assume  that 
in  the  system-diseases  the  special  cause  of  the  disease  acts  primarily  npon  tbt 
nerve-elements,  and  that  the  interstitial  tissue  is  secondarily  involved 

In  contrast  with  the  system-diseases,  the  lesions  in  the  unsystemic  or  dif. 
fuse  diseases  are  not  confined  to  any  definite  group  of  nerve-element«,  but 
affect  irregularly  either  a  large  or  a  small  part  of  the  spinal  cord.  To  this 
second  class  of  diseases  belong  hemorrhages,  tumors,  the  transverse,  tbe  dif. 
fuse,  and  the  disseminated  forms  of  myelitis,  embolic  or  thrombic  sofleoiog, 
and  other  afiectious. 

Before  considering  the  individual  diseases  of  the  spinal  cord  it  will  mtc 
repetition  and  assist  in  a  clearer  understanding  of  these  diseases  if  the  iis- 
portant  symptoms  of  various  affections  of  the  cord  be  first  considered  with 
reference  to  certain  peculiarities,  and  especially  to  their  topical  diagno^s. 

An  important  distinction  is  made  between  two  kinds  of  paralysis.  Li  od6 
variety  of  paralysis  the  paralyzed  muscles  rapidly  undergo  atrophy  ind 
assume  the  so-called  reaction  of  degeneration.  This  variety  may  be  ctlled 
atrophic  paralysis.  In  the  second  kind  of  paralysis  the  paralyzed  miuciei 
waste  only  after  a  long  period  from  disuse,  and  they  retain  their  electrical 
excitability  as  long  as  muscular  substance  is  preserved. 

The  atrophic  form  of  paralysis,  attended  with  the  reaction  of  degenention, 
is  always  due  either  to  disease  of  the  ganglion-cells  in  the  anterior  horns  of 
the  spinal  cord  or  to  an  interruption  of  the  connection  between  these  ganglioa- 
cells  and  the  muscles  ;  that  is,  to  diseases  of  the  peripheral  nerves.  If  the 
paralysis  be  due  to  any  lesion  of  the  motor  tracts  from  their  origin  in  tbe 
cerebral  cortex  to  their  termination  in  the  ganglion-cells  of  the  anterior  borm 
of  the  spinal  cord,  there  will  be  no  rapid  atrophy  of  the  paralyzed  musclei 
and  no  reaction  of  degeneration.  The  explanation  of  this  diflferenee  is  found 
in  the  fact  that  the  ganglion-cells  of  the  anterior  horns  exert  some  ooex- 
plained  trophic  influence  upon  the  muscles  with  which  they  are  in  coonectiott. 
A  peculiarity  in  cases  of  paralysis  due  to  disease  of  these  ganglion-celb  or 
to  disease  of  the  peripheral  nerves  is  that  the  affected  nerves  from  tbe  «it 
of  lesion  and  the  paralyzed  muscles  undergo  rapid  degeneration  ;  a  degenenh 
tion,  however,  which  may  be  recovered  from  if  the  primary  lesion  be  repaired 
before  the  degeneration  has  advanced  too  far. 

Another  important  difference  is,  whether  the  paralyzed  muscles  be  rekzed 
and  flabby  or  in  a  rigid,  spastic  condition.  Spastic  paralysis  is  genttiDy 
associated  with  increased  reflex  action,  and  it  occurs  when  certain  inhibitotj 
fibres  which  come  from  the  brain  and  run  in  the  lateral  eolmiiDa  are  inttf* 
rupted  by  some  lesion  in  their  continuity.     It  is  assumed  by  many  that  tkai 
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hibitory  fibres  are  identical  with  those  in  the  pyramidal  tracts  of  the  cord ; 
it  this  view  is  not  proven.  For  the  production  of  spastic  paralysis  it  is 
icessary  also  that  the  nerve-fibres  and  ganglion -eel  Is  which  conduct  and 
iginate  impulses  for  reflex  action  of  the  paralyzed  muscles  should  not  be 
stroyed.  The  conditions  for  spastic  paralysis  are  present  in  many  cases  of 
rebr&l  paralysis,  in  most  cases  of  transverse  myelitis  or  compression  myelitis 
the  upper  dorsal  and  the  cervical  regions,  and  in  sclerosis  of  the  lateral 
lumns  of  the  cord.  Spastic  paralysis  does  not  occur  when  the  centripetal 
Ilex  fibres  in  the  posterior  nerve-roots,  posterior  columns,  and  gray  matter, 
e  ganglion-cells  of  the  anterior  horns  which  transmit  reflex  impulses,  and 
e  centrifugal  reflex  fibres  of  the  anterior  nerve-roots  are  diseased  so  as  to 
rest  their  functions.' 

La$8  of  geMotion  is  a  symptom  of  spinal  disease  when  the  function  of  the 
Qsory  fibres  in  the  cord  is  destroyed  or  impaired.  The  sensory  fibres  enter 
e  cord  by  the  posterior  nerve-roots,  from  which  a  part  enter  directly  into 
e  posterior  horns  and  a  part  pass  into  the  posterior  columns.  The  sensory 
•res  of  the  posterior  columns  probably  also  enter  the  posterior  horns  at 
me  point  distant  from  the  entrance  of  the  corresponding  nerve-roots, 
alike  the  majority  of  the  motor  fibres,  the  sensory  fibres  decussate  in  the 
inal  cord.  Loss  of  sensation  dependent  upon  spinal  afl^ections,  therefore, 
ints  to  some  disease  of  the  posterior  columns  or  of  the  posterior  horns  of 
ay  matter,  more  particularly  to  disease  of  the  latter.  It  is  an  interesting 
ct  that  tactile  sensation  may  be  lost  while  the  sense  of  pain  is  preserved, 
nd.  vice  versd,  tactile  sensation  may  be  preserved  while  the  sense  of  pain  is 
9t  (see  article  on  Syringomyelia). — H.]  The  loss  of  sensation  to  pain  is 
lied  analgesia.  If  a  lesion  destroy  only  one-half  of  the  spinal  cord — which 
a  very  rare  occurrence — the  paralysis  of  motion  will  be  on  the  side  of  the 
sion,  and  the  paralysis  of  sensation  (tactile  and  for  pain)  will  be  on  the 
ipoBite  side. 

Conditions  affecting  reflex  action  have  already  been  mentioned  in  connec- 
}n  with  spastic  paralysis.  Reflex  action  is  increased  if  the  connection 
^tween  the  reflex  centres  and  the  brain  be  interrupted.  The  reflex  centres 
« situated  in  the  gray  matter  of  the  cord.  Destruction  of  the  gray  matter, 
lerefore,  abolishes  the  reflex  action  of  those  muscles  which  are  in  nervous 
mnection  with  the  diseased  part  of  the  gray  matter.  A  similar  effect  is  pro- 
aced  by  disease  of  centripetal  nerve-fibres  which  carry  impressions  from  the 
Briphery  to  these  centres,  as  in  the  case  of  disease  of  the  posterior  columns 
id  posterior  horns  of  gray  matter  in  locomotor  ataxia.  The  two  most  import- 
Qt  forms  of  reflexes  for  diagnostic  consideration  are  cutaneous  reflexes  and 
™don  reflexes.  Ouianeous  reflex  is  generally  studied  by  noting  the  contrac- 
on  of  the  muscles  of  one  of  the  lower  extremities  upon  tickling  the  sole  of 
16  foot.  Other  cutaneous  reflexes  which  may  be  examined  are  the  contrac- 
on  of  abdominal  muscles  upon  passing  the  finger  along  the  skin  of  the  abdo- 
len  or  the  contraction  of  the  cremaster  muscle  upon  passing  the  finger  along 
le  Qpper  part  of  the  inside  of  the  thigh. 

Tmd(m  reflexes  are  examined  at  the  knee  and  at  the  ankle.  In  most 
ealthy  individuals  a  vigorous  contraction  of  the  quadriceps  extensor  mus- 

'It  ig  the  rule,  therefore,  that  disease  of  the  posterior  columns  and  of  the  pray  matter 
tending  over  a  considerable  longitudinal  extent  of  the  spinal  cord  prevents  tlie  occiir- 
Boe  of  spastic  paralysis.  An  apparent  exception  is  amyotrophic  lateral  sclerosis;  hut 
i^it  must  be  assumed  that  at  the  time  of  spastic  paralysis  the  ganglion-cells  of  the 
ierior  horns  are  not  diseased  sufficiently  to  prevent  the  transmission  of  reliex 
BUkes.  In  the  explanation  of  spastic  paralysis  some  writers  lay  more  stress  upon 
irritation  of  certain  nerve-fibres  and  gangi ion-cells  than  upon  the  abolition  of 
ibttory  impubtes.  It  is  probable  that  both  irritative  lesions  and  the  withdrawal  of 
inhibitory  influence  of  the  brain  may  cause  spastic  paralysis  with  increased  reflexes. 
43  ' 
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clc  is  produced  by  striking  quickly  with  the  ulnar  side  of  the  hand  or  with 
a  percussion  hammer  the  ligamentum  patellae  when  the  leg  is  flexed  and  the 
muscles  are  relaxed.  This  contraction,  called  the  knee-jerk  or  patrUar  rt^fl^jx 
may  be  increased  or  may  be  diminished  or  abolished  in  certain  diseases  of 
the  spinal  cord.  The  patellar  reflex  may  be  impaired  even  when  cutaneom 
reflexes  are  intact.  The  centre  for  the  patellar  reflex  is  in  the  gray  natter 
of  the  lumbar  portion  of  the  spinal  cord.  Diseases  of  the  gray  matter  io 
this  situation,  and  also  disease  of  the  centripetal  nerve-fibres  in  the  {)ost«rior 
columns  of  the  lumbar  enlargement  cause  the  patellar  reflex  to  disappear.  Jq 
the  various  conditions  causing  spastic  paralysis  the  patellar  reflex  is  increafled. 

The  so-called  /oot-clonusj  ankle-clonus,  or  foot-phenomenon  is  produced  bi 
making  passively  a  vigorous  dorsal  flexion  of  the  foot,  when,  if  the  clonus 
be  marked,  the  foot,  upon  relaxation  of  the  flexion,  will  assume  a  positioD  of 
extension  in  consequence  of  contraction  of  the  gastrocnemius  muscle.  Then 
may  follow  repeated  movements  of  flexion  and  of  extension,  so  that  there  it 
a  continuous  rapid  vibration  of  the  foot  from  one  position  to  the  other.  Thi« 
reflex,  produced  by  irritation  of  the  tendo  Achillis,  is  more  frequently  absKot 
in  health  than  the  knee-jerk,  but  in  spastic  paralysis  it  is  often  a  marked 
phenomenon. 

The  use  of  electricity  has  become  not  only  a  valuable  therapeutical  agent, 
but  also  a  most  important  aid  in  the  diagnosis  and  the  prognosis  of  various 
forms  of  paralysis.  For  diagnostic  purposes*  it  is  necessary  to  make  use  of 
both  the  induced  (or  faradic)  current  and  the  constant  (or  galvanic)  current 
The  polar  method  of  application  of  the  electric  current  is  the  most  exact. 
In  this,  one  electrode  is  phiced  over  the  nerve  or  the  muscle  to  be  irritated, 
and  the  other  electrode  at  some  distant  part  of  the  body,  as  the  sternum  or 
the  nape  of  the  neck.  The  galvanic  battery  should  be  supplied  with  a  com- 
mutator, so  that  either  electrode  can  be  made  positive  or  negative  at  will. 

In  order  to  understand  the  electrical  reactions  in  disease  it  is  necessary  to 
be  familiar  with  the  so-called  law  of  controjction  for  motor  nerves  and  muscles 
in  health.     This  law  relates  to  the  responses  to  the  constant  current  applied 
by  the  polar  method.   This  current  produces  muscular  contractions  only  when 
the  circuit  is  opened  or  is  closed.     The  occurrence  and  the  strength  of  these 
contractions  depend  upon  the  direction  and  the  strength  of  the  electrical  cur- 
rent.    If  the  constant  current  be  very  weak,  no  contraction  is  produced.   If 
the   strength   of   the  current  be   gradually   increased,  the  first  contractioo 
appears  upon  closing  the  descending  current ;  and  this  is  called  the  cathodal 
closure-contraction  (C.  C.  C),  the  cathode  or  negative  pole  being  applied  to 
the  nerve  or  muscle  when  the  circuit  is  closed.     If  the  strength  of  the  cur- 
rent be  still  further  increased,  the  next  contractions  appear  upon  closing  snd 
upon  opening  the  ascending  current,  sometimes  one  and  sometimes  the  other 
causing  the  first  response.     These  contractions  are  the  anodal  closu^e-eontn^ 
tion  (A.  C.  C.)  and  the  anodal  opening  contraction  (A.  O.  C),  the  anode  or 
positive  pole  being  applied  to  the  nerve  or  muscle.     Contraction  upon  open- 
ing the  descending  current  or  cathodal  opening  contraction  (C.  O.  C.)  appean 
last,  and  not  until  the  current  is  so  strong  as  to  cause  tetanic  cathodal  closure- 
contractions.     The  galvanic  current  therefore  causes  contractions  in  the  fol- 
lowing order:  1,  C.  C.  C. ;  2  and  3,  A.  C.  C.  and  A.  0.  C,  sometimes  one 
coming  first,  and  sometimes  the  other;   4,  C.  O.  C.      The  main  pointi*  to 
remember  are  that  in  health  the  C.  C.  C.  exceeds  the  A.  C.  C,  and  the  A.  0.  C 
exceeds  the  C.  O.  C.     The  contractions  occur  in  the  same  order  whether  ih< 
electrode  be  applied  to  the  nerve  or  to  the  muscle. 

The  faradic  current  applied  to  nerve  or  to  muscle  in  health  causes  ietani 

*  It  is  assumed  that  the  knee-jerk  is  a  reflex  phenomenon,  although  this  view  ia  nc 
proven. 
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spasm  of  the  muscle,  the  intensity  of  the  spasm  heing  in  proportion  to  the 
rapidity  of  the  interruptions  and  the  strength  of  the  current. 

The  changes  in  electrical  reactions  in  disease  may  he  quantitative  or  quali- 
tative. The  quantitative  changes  consist  in  simple  increase  or  simple  diminu- 
tion of  electrical  response.  Simple  increased  electrical  excitability  is  common 
in  the  early  stages  of  various  forms  of  paralysis ;  but  when  unaccompanied 
with  qualitative  changes  in  electrical  reaction  it  is  not  of  much  diagnostic 
importance.  So,  too,  diminished  electrical  response,  when  of  diagnostic  import, 
is  generally,  although  not  necessarily,  accompanied  with  qualitative  changes 
in  muscular  excitability. 

Far  more  important  than  the  simple  quantitative  changes  are  the  combined 
quantitative  and  qualitative  changes  in  the  electrical  excitability  of  nerve  and 
of  muscle  which  constitute  the  reaction  of  degeneration.  This  reaction  is 
so  called  because  it  occurs  only  when  the  nerve  or  the  muscle  (or  usually 
both)  has  undergone  degeneration.  The  degeneration  of  the  nerve  is  indi- 
cated by  a  diminution,  and  finally  a  disappearance,  of  its  excitability  both  to 
the  faradic  and  the  galvanic  currents.  In  cases  of  peripheral  paralysis  the 
electrical  excitability  of  the  nerve  may  be  completely  lost  in  from  one  to 
two  weeks,  so  that  it  is  impossible  by  electrical  excitation  of  the  nerve  to 
produce  any  muscular  contraction.  During  this  time  the  reaction  of  the 
muscle  to  the  direct  application  of  the  faradic  current  also  diminishes,  and 
finally  disappears.  This  is  due  to  degeneration  of  the  intramuscular  nerve- 
fibres.  The  reaction  of  the  muscle  to  the  direct  polar  application  of  the 
galvanic  current  undergoes  important  alterations,  which  indicate  degeneration 
of  the  muscle,  going  on  at  the  same  time  as  nerve-degeneration.  At  an  early 
stage  of  the  degeneration  there  may  be  slight  diminution  in  the  galvanic 
excitability  of  the  muscle,  but  this  soon  gives  place  to  a  decided  and  cha- 
racteristic increase  in  the  response  to  the  galvanic  current  when  directly 
applied  to  the  muscle.  This  increased  response  is  attended  by  certain  note- 
worthy peculiarities.  The  first  peculiarity  is,  that  the  anodal  closure-contrac- 
tion (A.  C.  C.)  increases,  so  that  after  a  while  it  equals,  or  even  exceeds,  the 
cathodal  closure-contraction  (C.  C.  C),  thus  reversing  the  conditions  in  health. 
The  cathodal  opening  contraction  is  also  often  increased,  so  that  it  may  equal 
or  exceed  the  anodal  opening  contraction.  A  second  peculiarity  is,  that  the 
muscular  contractions,  instead  of  being  immediate  in  their  appearance  and 
short,  are  sluggish  and  prolonged,  sometimes  continuing  during  the  entire 
duration  of  the  current,  instead  of  only  at  the  opening  or  the  closing  of  the 
circuit. 

If  the  degeneration  go  on  to  complete  destruction  of  the  muscular  struc- 
ture, the  increased  galvanic  excitability  of  the  muscle  gives  place  to  diminu- 
tion and  final  disappearance  of  all  electrical  excitability,  the  last  to  disappear 
being  the  anodal  closure-contraction. 

If  repair  of  the  degenerated  muscular  and  nervous  tissue  occur,  the  exag- 
gerated and  altered  galvanic  muscular  reaction  gives  place  to  the  normal  re- 
action, faradic  excitability  of  the  muscle  returns,  as  well  as  the  galvanic  and 
the  faradic  reaction  of  the  nerve.  The  nerve  becomes  capable  of  transmit- 
ting the  impulses  of  the  will,  causing  volitional  contractions,  before  the 
normal  faradic  and  galvanic  excitability  is  restored. 

Usually,  both  the  nerve  and  the  muscle  simultaneously  undergo  degenera- 
tion. If  the  nerve  be  alone  degenerated,  there  will  be  simple  diminution  or 
loss  of  its  faradic  and  galvanic  excitability  and  diminution  or  loss  of  the 
faradic  muscular  excitability,  without  qualitative  change  in  the  galvanic  mus- 
cular excitability.  If  the  muscle  be  alone  degenerated,  the  faradic  and  the 
galvanic  excitability  of  the  nerve  and  the  faradic  excitability  of  the  muscle 
will  be  preserved,  while  the  above-described  characteristic  changes  following 
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direct  galvanic  excitation  of  the  muscle  are  present.     The  latter  reaction  [g 
sometimes  called  partial  reaction  of  degeneration. 

The  reaction  of  degeneration  is  present  only  in  paralysis  due  to  disease  of 
the  peripheral  nerves  and  in  that  due  to  disease  of  the  ganglion-cells  in  the 
anterior  horns  of  the  spinal  cord.  It  is  absent  in  all  forms  of  cerebnl 
paralysis,  in  all  spinal  paralyses  due  to  disease  of  the  white  matter  of  the 
cord,  and  in  functional  paralyses.  If  paralysis  be  due  to  disease  involving  i 
segment  of  the  gray  matter  of  the  spinal  cord,  as  in  transverse  myelitis,  the 
reaction  of  degeneration  is  present  only  in  the  nerves  and  muscles  which  we 
connected  with  that  segment,  while  it  is  absent  in  the  paralyzed  muncle« 
whose  nerves  originate  below  the  diseased  segment.  It  is  thus  apparent  that 
the  study  of  the  electrical  phenomena  of  nerve  and  of  muscle  in  cases  of 
paralysis  aifords  most  important  information  as  to  the  seat  of  disease.  The 
reactions  to  electricity  also  indicate  the  pathological  condition  of  a  nerve  or 
of  a  muscle ;  and  this  may  prove  of  great  assistance  in  forming  a  judgment 
as  to  the  possibility  of  recovery.* 

Myelitis. 

Inflammation  of  the  substance  of  the  cord  is  called  myelith.  Myelitii 
appears  as  an  acute  and  as  a  vhronic  affection.  These  two  forms,  however, 
cannot  be  sharply  discriminated  in  all  cases,  since  acute  myelitis  often 
passes  into  the  chronic  form.  Other  divisions  are  based  upon  the  extent  of 
the  inflammation  and  the  part  of  the  cord  involved.  Thus  the  inflammatorj 
changes  may  be  either  circumscribed,  diffuse,  or  disseminated  ;  the  white 
matter,  the  gray  matter,  or  both,  may  be  affected ;  or  the  disease  mav  tend  to 
extend  transversely  or  in  a  longitudinal  direction.  When  both  white  and 
gray  matter  of  the  greater  portion  of  the  cord  are  inflamed,  the  process  is 
called  diffuse  myelUis ;  when  the  inflammation  affects  only  or  chiefly  the  pray 
matter,  the  disease  is  central  myelith  ;  and  when  confined  to  the  anterior  horns 
of  gray  matter,  it  is  anterior  poliomyelitis  or  anterior  comual  myflitit.  In 
transverse  myelitis  the  whole  thickness  of  the  cord  over  a  circumscribed  space 
is  involved.  Cortical  myelitis  or  meningo-myelitis  is  the  name  given  to  inflam- 
mation of  the  peripheral  portion  of  the  cord,  the  inflammation  being  conse- 
cutive to  spinal  meningitis.  When  a  number  of  separate  foci  of  inflammatioD 
exi.st  in  the  cord  the  change  is  designated  as  disseminated  myelitis.  Myelitis 
extending  from  bolow  upward  is  called  ascending,  and  extending  from  above 
downward  it  is  called  descending. 

As  regards  the  tissue  primarily  affected,  Charcot,  following  Virchow's 
classification,  distinguishes  two  varieties  of  myelitis — namely,  intfrUitinl  vA 
jKirenchymatoxis  myelitis.  In  interstitial  myelitis  the  connective  tissue  or 
neuroglia  is  first  inflamed,  and  the  nerve-elements  suffer  secondarily ;  and  in 
the  parenchymatou.s  form  the  ganglion-cells  and  nerve-fibres  are  primaiilj 
involved,  and  the  inteistitial  changes  are  secondary.  The  final  result  inbolk 
cases  is  the  same. 

The  gray  substance  of  the  cord,  on  account  of  its  greater  vascularity  and 
functional  importance,  is  more  frequently  the  seat  of  primary  myelitis  ibiB 
is  the  white  matter.  Inflammation  of  the  gray  matter  is  particularly  prone 
to  extend  in  the  vertical  direction  (central  myelitis). 

Acute  myrlitiii,  in  the  majority  of  cases,  appears  under  the  form  of  softening 
of  the  cord.  Chronic  myelitis,  on  the  other  hand,  appears  as  indaration  or  scle- 
rosis.  The  changes  which  characterize  acute  myelitis  will  be  described  first,  anj 

*  For  further  information  on  this  subject  consult  the  excellent  work  of  A.  Hofke 
Bennett,  A  Practical  Treatise  on  Elcctrchdiagnosis  in  Diseases  of  the  Nervous  £W«tnu,  Lon 
don,  1882.  ■"»— -^ 
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therefore,  which  distinguish  myelitis  from  spinal  meningitis  especially  claim 
Attention. 

Disorders  of  sensation  are  oflen  the  first  local  symptoms.  These  are  pain 
in  the  back,  the  sensation  of  a  girdle  around  the  trunk,  and  tenderness  over 
certain  of  the  vertebrae.  Preceding  paralysis  the  muscles  which  are  to  be 
paralyzed  are  sometimes  affected  with  tremor  or  spasms. 

The  early  occurrence  of  paralysis  is  a  distinguishing  feature.  It  occurs 
within  a  day  or  two,  and  sometimes  within  a  few  hours,  afler  the  symptoms 
have  pointed  to  a  spinal  affection.  In  most  instances  the  form  of  the  paral- 
ysis is  paraplegic,  showing  the  seat  of  the  affection  to  be  in  the  dorsal  or  in  the 
lambar  portion  of  the  cord.  According  to  the  seat  at  the  outset  or  the  sub- 
sequent extension  of  the  inflammation  upward  (ascending  myelitis),  the  mus- 
cles of  respiration  and  of  the  upper  extremities  may  be  affected.  The  speedv 
occurrence  of  paralysis  is  evidence  that  the  cord  has  been  primarily  aflfectea. 
Sudden  and  complete  paralysis  denotes  that  the  myelitis  is  central  and 
accompanied  by  hemorrhage  (hsemato-myelitis). 

Paralysis  affecting  the  bladder  and  rectum  is  more  constant  and  occurs 
earlier  in  myelitis  than  in  spinal  meningitis.  Loss  of  cutaneous  sensibility  is 
more  frequent  in  the  former  than  in  the  latter.  It  is  rare  for  sensory  paral- 
ysis to  be  wanting.  Its  absence  shows  that  the  myelitis  does  not  involve  the 
posterior  columns  or  the  posterior  comua  of  the  cord.  Sensation  may  not  be 
lost,  but  is  more  or  less  diminished,  and  it  may  be  characterized  by  retarded 
transmission  of  sensory  impressions.  Exceptionally,  there  is  cutaneous  hyper- 
lesthesia,  this  being  attributable  to  complicating  meningitis.  Priapism  is  a 
symptom  of  not  infrequent  occurrence.  Symptoms  relating  to  reflex  move- 
ments are  of  significance  as  regards  the  localization  and  the  extent  of  the 
lesions.  The  continuance  or  increase  of  the  reflex  movements  shows  either 
that  disorganizing  changes  have  not  taken  place,  or  that  the  disorganization 
has  not  extended  to  the  lower  end  of  the  spinal  cord.  On  the  other  hand, 
loss  of  reflex  excitability  is  an  effect  of  destruction  of  the  gray  matter  in 
the  lower  part  of  the  cord.  This  extension  is  shown  by  the  loss  of  reflex 
excitability  after  the  occurrence  of  the  motor  paralysis. 

Spasm  of  the  muscles  of  the  lower  extremities,  constituting  the  so-called 
spinal  epilepsy  of  Brown-S^quard,  is  a  prominent  symptom  in  some  cases  of 
transverse  myelitis  not  involving  the  lower  lumbar  region. 

Notable  wasting  of  the  paralyzed  muscles  is  indicative  of  destruction  of 
the  gray  matter ;  and  in  this  case  the  reaction  of  degeneration  appears  in 
the  muscles  the  nerves  of  which  originate  in  the  diseased  gray  matter. 
Hence  this  reaction  is  absent  in  the  muscles  of  the  lower  extremities  in 
dorsal  and  cervical  myelitis,  and  is  present  in  lumbar  myelitis  involving  the 
anterior  horns. 

In  myelitis,  earlier  and  in  a  greater  degree  than  in  spinal  meningitis,  the 
parts  exposed  to  pressure — sacrum  and  trochanter — take  on  gangrenous 
inflammation.  Not  infrequently  this  occurs  within  a  few  days  after  the 
attack.  The  urine  is  retained  and  within  a  short  period  it  becomes  alka- 
line.    The  presence  of  muco-pus  shows  the  existence  of  cystitis. 

Fever  in  cases  of  acute  myelitis  is  rarely  high,  and  is  generally  of  a  low 
grade.  The  propriety  of  the  term  acute  in  this  connection  has  reference  to 
the  rapid  development  of  grave  symptoms,  rather  than  to  the  elevation  of 
temperature  and  other  evidence  of  constitutional  disturbance.  Fever  symp- 
tomatic of  gangrenous  inflammation  (septic  fever)  and  of  cystitis  occurs  in 
the  progress  of  the  disease. 

Acute  myelitis  may  run  a  rapid  course,  destroying  life  in  a  few  days,  or 
death  may  take  place  as  a  result  of  gangrenous  inflammation  or  of  cystitis 
after  the  lapse  of  several  weeks.     Complete  recovery  is  rare.     In  a  certain 
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and  when  the  myelitic  focus  does  not  reach  the  lower  extremity  of  the  c<,j^ 
descending.    The  ascending  degeneration  occupies  the  colnmoB  of  Goll  and  ff^^ 
direct  cerebellar  fasciculi ;  and  the  descending  degeneration  follows  thecoun^ 
of  the  pyramidal  fasciculi  of  the  anterior  and  of  the  lateral  columns.    The*e 
tracts,  when  degenerated,  appear  gray  and  are  finally  atrophied,  the  prooen 
consisting  in  a  gradual  atrophy  of  the  nerve-fibres  combined  with  increase 
of  the  neuroglia  and  the  appearance  of  granular  corpuscles.     When  the  mj^. 
litis  occupies  the  whole  thickness  of  the  cord  the  degenerations  are  bilatenl. 
Myelitis  confined  to  one-half  of  the  cord  is  very  rare. 

Chronic  myilitis  includes,  according  to  common  usage,  the  prwesscs  ilso 
called  sclerosis  and  gray  degeneration.  It  is  characterized  by  proliferatioa 
of  the  neuroglia-elements,  resulting  in  the  production  of  fibrillatcd  connectiTe 
tissue  and  the  atrophy  of  nerve-elements.  Granular  corpuscles  and  corpon 
amylacea  may  also  be  present.  The  consistence  of  the  affected  part  is  usuillj 
firm,  its  size  is  diminished  rather  than  increased,  and  its  color  is  gray.  Sodm- 
times  there  are  no  morbid  changes  visible  to  the  naked  eye.  As  regards  their 
clinical  history,  certain  cases  of  slowly-developing  softening  of  the  cord  are 
to  be  referred  to  chronic  myelitis,  although  Leyden  considers  all  instances  of 
inflammatory  softening  of  the  cord  as  acute  in  their  origin. 

Chronic  myelitis  embraces  affections  of  the  cord  which  vary  greatly  as  to 
the  situation,  extent,  and  nature  of  the  pathological  process.  Certain  fonB« 
have  an  exact  localization,  and  follow  the  course  of  certain  definite  groupsof 
nerve-fibres  and  of  nerve-cells.  Others  are  characterized  by  irregularity  in 
distribution  and  extent.  Of  the  forms  which  have  more  or  less  of  an  exact 
localization  may  be  mentioned  posterior  spinal  sclerosis  or  locomotor  ataxia, 
amyotrophic  lateral  sclerosis,  and  anterior  poliomyelitis.  These  will  each 
receive  separate  consideration.  The  secondary  degenerations  of  Tiirck, 
although  regarded  by  many  writers  as  the  result  of  chronic  myelitk  art 
primarily  degenerative.  The  name  funicular  sclerosis  is  given  to  sclcrosii 
following  certain  definite  columns  of  the  cord,  such  as  lateral  and  posterior 
spinal  sclerosis.  It  is  probable  that  in  these  cases  the  primary  change  \»  ia 
the  nerve-fibres.  Otherwise  it  would  be  difiicult  to  understand  why  inflam- 
mation should  be  confined  to  the  course  of  definite  nerve-tracts.  The  most 
important  examples  of  chronic  myelitis  with  irregular  distribution  arc- 
chronic  transverse  myelitis,  circumscribed  sclerosis,  and  disseminated  or 
multiple  sclerosis.  Multiple  sclerosis  will  be  considered  separately,  as  it 
has  a  well-defined  clinical  history.  Myelitis  resulting  from  slow  compres- 
sion (angular  curvature  resulting  from  Pott's  disease,  cancer  of  the  vertebra, 
or  intraspinal  tumors)  is  usually  of  the  ordinary  transverse  variety  and  accom- 
panied by  secondary  degenerations. 

The  CLINICAL  HISTORY  of  acute  myelitis  presents  variations  corresponding 
to  those  which  belong  to  the  anatomical  characters  of  the  disease.  The  latter 
furnish  the  interpretation  of  the  former,  and  from  the  symptoms  the  seat  of 
the  inflammation,  its  extent,  and  the  particular  part^  of  the  cord  which  are 
involved  may  be  inferred  with  considerable  accuracy.  Certain  symptoms 
belong  alike  to  acuto  spinal  meningitis  and  to  acut«  myelitis.  In  many  if 
not  in  most  cases  these  two  affections  are  associated.  In  meningitis  the 
inflammation  extends  from  the  membranes  to  the  cord,  and  in  myelitis  the 
membranes  are  likely  to  be  secondarily  involved.  Practically,  at  the  bed- 
side, having  diagnosticated  an  acute  intraspinal  inflammation  excloMTe  rf 
intracranial  inflammatory  diseases,  the  diagnostic  problem  which  remains  ii 
to  dift'erentiate  myelitis  from  meningitis ;  that  is,  to  decide  that  the  iniaa- 
mation  has  its  origin  in  and  is  predominant  in  the  oord.     The  sympUw*} 
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of  the  cord,  multiple  cerebro-spinal  sclerosis,  sclerosis  of  the  lateral  columns, 
anterior  poliomyelitis,  and  progressive  muscular  atrophy.  These  will  be  con- 
sidered in  this  chapter  under  separate  headings.  Exclusive  of  these  aifec- 
tions,  the  term  chronic  myelitis  denotes  an  inflammatory  affection  localized  in 
«  segment,  or  sometimes  in  more  than  one  segment,  and  extending  transversely 
more  or  less  throughout  the  cord  (transverse  myelitis).  The  form  of  paraly- 
sis resulting  therefrom  is  generally  paraplegia ;  but  if  the  cervical  portion  of 
the  cord  be  the  seat  of  the  affection,  general  spinal  paralysis  is  the  result.  In 
cases  of  the  disease  as  thus  restricted  the  clinical  problem  is  similar  to  that 
in  cases  of  the  acute  form — namely,  to  differentiate  chronic  myelitis  from 
chronic  spinal  meningitis.  Here,  too,  it  is  to  be  considered  that  in  the  latter 
affection  the  inflammation  extends  more  or  less  from  the  meninges  to  the  cord, 
and  that  in  the  former  affection  inflammation  of  the  cord  generally  involves 
the  meninges.  The  antecedent  history  is  to  be  taken  into  account.  Both 
chronic  myelitis  and  chronic  spinal  meningitis  may  have  been  preceded  by  an 
acute  form  of  disease,  and  of  bourse  the  chronic  has  the  same  primary  seat 
as  the  acute.  If,  therefore,  the  previous  history  show  the  acute  disease  to 
have  been  acute  myelitis,  the  existing  affection  is  chronic  myelitis. 

As  regards  the  symptoms,  they  point  to  myelitis,  instead  of  meningitis,  in 
proportion  as  they  represent  more  or  less  disorganization  of  the  cord.  Hence, 
completeness  of  the  paralysis,  sensory  as  well  as  motor  paralysis,  paralysis 
of  the  bladder  and  rectum,  cystitis,  wasting  of  the  paralyzed  muscles,  and 
a  tendency  to  gangrenous  ulceration  are  diagnostic  of  myelitis  rather  than 
of  spinal  meningitis. 

The  practical  importance  of  making  this  discrimination  relates  chiefly  to 
the  prognosis.  The  prospect  of  improvement  and  recovery  is  far  better  in 
cases  of  spinal  meningitis  than  in  cases  of  myelitis.  In  proportion  as  the 
symptoms  denote  disorganization  of  the  cord  (softening  and  secondary  atro- 
phy) the  prognosis  is  unfavorable.  As  already  stated,  however,  destruction 
of  the  cord,  causing  complete  motor  and  sensory  paralysis  of  the  lower  limbs, 
is  not  incompatible  with  long  life  and  good  general  health.  In  the  preceding 
editions  of  this  work  a  case  is  cited  in  which  complete  paraplegia  followed  a 
fall  of  forty  feet,  and  after  death  there  was  found  atrophy  of  the  cord  below 
the  twelfth  dorsal  vertebra.  This  patient  lived  more  than  fifty  years  after  the 
accident,  married,  and  had  six  children,  amassed  a  little  fortune  by  his  indus- 
try, and  finally  died  with  double  pneumonia.  In  another  case,  reported  by 
Dr.  Purple,*  there  was  complete  loss  of  motion  and  sensation  below  the  fifth 
dorsal  vertebra  following  an  injury.  In  this  case  the  patient,  finding  his 
lower  limbs  burthensome,  persuaded  a  surgeon  to  amputate  them  near  the 
hip-joint.  The  operation  was  wholly  without  pain  and  the  stumps  healed 
readily. 

The  measures  of  treatment  indicated  in  cases  of  chronic  myelitis  are  rest 
as  long  as  the  symptoms  denote  an  inflammatory  condition,  and  moderate 
counter-irritation  over  the  spine.  Remedies  given  with  a  view  to  promote  the 
absorption  of  morbid  products — namely,  the  iodide  of  potassium  and  mercury 
— are  not  indicated  ;  and  severe  counter-irritation — by  the  moxa,  issues,  setons, 
etc. — is  of  no  use.  Electricity  may  be  useful  in  retarding  atrophy  of  the  para- 
lyzed muscles.  The  application  of  water  to  the  spine  by  sponging  and  com- 
presses is  to  be  recommended,  but  cold  affusions  and  hydropathic  packing  are 
hurtful.  Experience  has  shown  the  hurtfulness  of  thermal  baths.  Attention 
to  the  bladder  is  important.  Indications  pertaining  to  the  general  condition 
of  the  patient  are  to  be  met.  If  the  patient  be  confined  to  the  bed,  precau- 
tioDs  are  to  be  taken  against  the  effects  of  pressure. 
»  New  York  Medical  Journal,  1853. 
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proportion  of  cases  the  disease  becomes  chronic.  It  may  end  in  more  or  Ic* 
complete  atrophy  of  the  cord,  and  patients  may  live  indefinitely  with  a  per 
mancnt  paraplegia,  the  general  health  being  good. 

In  the  foregoing  account  of  the  symptomatology  of  acute  myelitis  refer- 
ence has  been  had  especially  to  the  points  involved  in  the  differentiation  from 
acute  spinal  meningitis.     These  points  have  been  already  referred  to  in  the 
account  given  of  the  latter  disease.   (Vide  p.  643.)     The  affection  to  he 
noticed  in  connection  with  the  functional  affections  of  the  spinal  cord.  calW 
acute  ascending  paralysis  (vide  Chapter  V.),  closely  resembles  acute  uceni 
ing  myelitis ;  but  in  the  latter  affection  disturbances  of  sensation  and  hMdcr 
and  rectal  symptoms  are  generally  not  marked.     The  symptoms  which  relate 
to  reflex  and  electrical  excitability,  to  the  paralysis  of  the  bladder  and  rec- 
tum, and  to  the  occurrence  of  cystitis  and  of  bed-sores  at  an  early  period, wt 
sufficiently  characteristic  of  acut«  myelitis  as  contrasted  with  so-caUed  refl« 
and  functional  paralysis.     Acute  myelitis,  the  inflammation  limited  to  the 
anterior  horns  of  the  gray  matter  of  the  cord  (anterior  poliomyelitis),  cod- 
stituting  the  affection  known  as  infantile  paralysis  and  an  analogous  affectioB 
in  adults,  will  be  considered  separately  in  this  chapter. 

Acute  myelitis  is  a  rare  disease,  especially  if  cases  of  traumatic  origin  be 
excluded.  Aside  from  injuries  of  the  cord  from  fractures,  contusions,  pene- 
trating wounds,  etc.,  prolonged  exposure  to  cold,  as  in  sleeping  upon  damp 
ground,  seems  to  be  the  only  cause  clearly  apparent.  The  adequateness  of 
other  agencies  supposed  to  be  causative,  such  as  muscular  efforts,  exeesMve 
venery,  and  exposure  to  a  high  temperature,  is  problematical.  Acut€  m^t- 
litis  is  occasionally  observed  as  a  sequel  of  diphtheria  and  of  other  infectious 
diseases.  The  disease  occurs  when  it  cannot  be  traced  to  any  causative 
agency. 

The  TREATMENT  in  the  early  stage  of  acute  myelitis  has  for  its  objects 
diminution  of  the  intensity  of  inflammation  and  the  prevention  of  disorgan- 
ization resulting  therefrom.  Dry  cupping  over  the  spine,  and  in  full-blooded 
subjects  the  local  abstraction  of  blood  by  cups  or  leeches,  are  indicated.  The 
application  of  the  ice-bag  to  the  spine  is  recommended.  Ergot  and  belladonna 
have  been  supposed  to  be  useful  by  causing  contraction  of  the  arteries  of  the 
cord.  Mercurialization,  by  giving  calomel  and  also  by  inunction,  is  to  be 
advocated  in  view  of  the  danger  and  the  frequently  rapid  progress  of  this 
disease,  on  the  ground  that  the  no.tions  formerly  held  in  regard  to  tbe  anti- 
phlogistic effect  of  mercury  are  not  without  some  foundation,  and  tbat  the 
evils  of  the  remedy  are  of  little  moment,  provided  it  have  a  favorable  inlli- 
ence  upon  the  inflammatory  process,  however  small  this  influence  maj  be. 

It  will  often  happen  that  the  acute  stage  is  too  brief  to  afford  mncb  time 
for  treatment  with  reference  to  the  objects  just  stated.  This  may  be  inferred 
when  complete  paralysis  has  taken  place.  Revulsive  applications  to  the  spine 
may  be  employed,  but,  considering  the  liability  to  gangrenous  inflammation, 
they  should  not  be  made  in  situations  exposed  to  pressure.  To  obviate  tbe 
effects  of  pressure  is  an  important  part  of  the  treatment.  Relieving  ibe 
bladder  of  an  accumulation  of  urine  is  important,  as  well  as  proper  attenUon 
to  the  early  symptoms  of  cystitis. 

Absolute  rest  is  an   important  part  of  the  treatment.      Brown-Sequatd 
advises  recumbency  on  the  abdomen,  but  the  continuance  of  this  decuVittia 
is  hardly  practicable.     There  is  no  difference  of  opinion  as  to  the  impropneij 
of  the  employment  of  electricity  in  acute  myelitis.      Strychnia  is  contn- 
indicated. 

Chronic  mi/rlffis,  in  the  most  comprehensive  sense  of  the  term,  include 
several  distinct  affections,  among  which  are  sclerosis  of  the  pOBterior  column 
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t*  the  cord,  multiple  cerebro-spinal  sclerosis,  sclerosis  of  the  lateral  columns, 
uterior  poliomyelitis,  and  progressive  muscular  atrophy.  These  will  be  con- 
vdered  in  this  chapter  under  separate  headings.  Exclusive  of  these  aifec- 
Aons,  the  term  chronic  myelitis  denotes  an  inflammatory  affection  localized  in 
» segment,  or  sometimes  in  more  than  one  segment,  and  extending  transversely 
more  or  less  throughout  the  cord  (transverse  myelitis).  The  form  of  paraly- 
09  resulting  therefrom  is  generally  paraplegia ;  but  if  the  cervical  portion  of 
tbe  cord  be  the  seat  of  the  affection,  general  spinal  paralysis  is  the  result.  In 
eases  of  the  disease  as  thus  restricted  the  clinical  problem  is  similar  to  that 
in  cases  of  the  acute  form — namely,  to  differentiate,  chronic  myelitis  from 
f&ronic  spinal  meningitis.  Here,  too,  it  is  to  be  considered  that  in  the  latter 
flection  the  inflammation  extends  more  or  less  from  the  meninges  to  the  cord, 
od  that  in  the  former  affection  inflammation  of  the  cord  generally  involves 
!ie  meninges.  The  antecedent  history  is  to  be  taken  into  account.  Both 
iiroDic  myelitis  and  chronic  spinal  meningitis  may  have  been  preceded  by  an 
cute  form  of  disease,  and  of  dourse  the  chronic  has  the  same  primary  seat 
s  the  acute.  If,  therefore,  the  previous  history  show  the  acute  disease  to 
ck've  been  acnt€  myelitis,  the  existing  affection  is  chronic  myelitis. 

Aa  regards  the  symptoms,  they  point  to  myelitis,  instead  of  meningitis,  in 
roportion  as  they  represent  more  or  less  disorganization  of  the  cord.  Hence, 
onpleteness  of  the  paralysis,  sensory  as  well  as  motor  paralysis,  paralysis 
f  the  bladder  and  rectum,  cystitis,  wasting  of  the  paralyzed  muscles,  and 

tendency  to  gangrenous  ulceration  are  diagnostic  of  myelitis  rather  than 
•f  spinal  meningitis. 

The  practical  importance  of  making  this  discrimination  relates  chiefly  to 
he  prognosis.  The  prospect  of  improvement  and  recovery  is  far  better  in 
ases  of  spinal  meningitis  than  in  cases  of  myelitis.  In  proportion  as  the 
jmptoms  denote  disorganization  of  the  cord  (softening  and  secondary  atro- 
phy) the  prognosis  is  unfavorable.  As  already  stated,  however,  destruction 
%f  the  cord,  causing  complete  motor  and  sensory  paralysis  of  the  lower  limbs, 
B  not  incompatible  with  long  life  and  good  general  health.  In  the  preceding 
editions  of  this  work  a  case  is  cited  in  which  complete  paraplegia  followed  a 
all  of  forty  feet,  and  after  death  there  was  found  atrophy  of  the  cord  below 
he  twelfth  dorsal  vertebra.  This  patient  lived  more  than  fifty  years  after  the 
tccident,  married,  and  had  six  children,  amassed  a  little  fortune  by  his  indus- 
xj.  and  finally  died  with  double  pneumonia.  In  another  case,  reported  by 
[>i.  Purple,*  there  was  complete  loss  of  motion  and  sensation  below  the  fifth 
loml  vertebra  following  an  injury.  In  this  case  the  patient,  finding  his 
lower  limbs  burthensome,  persuaded  a  surgeon  to  amputate  them  near  the 
bdp-joint.  The  operation  was  wholly  without  pain  and  the  stumps  healed 
readily. 

The  measures  of  treatment  indicated  in  cases  of  chronic  myelitis  are  rest 
M  long  as  the  symptoms  denote  an  inflammatory  condition,  and  moderate 
Qonnter-irritation  over  the  spine.  Remedies  given  with  a  view  to  promote  the 
%korption  of  morbid  products — namely,  the  iodide  of  potassium  and  mercury 
^-are  not  indicated ;  and  severe  counter-irritation — by  the  moxa,  issues,  setons, 
•tc. — is  of  no  use.  Electricity  may  be  useful  in  retarding  atrophy  of  the  para- 
jzed  muscles.  The  application  of  water  to  the  spine  by  sponging  and  com- 
resses  is  to  be  recommended,  but  cold  affusions  and  hydropathic  packing  are 
urtfal.     Experience  has  shown  the  hurtfulness  of  thermal  baths.    Attention 

the  bladder  is  important.     Indications  pertaining  to  the  general  condition 

the  patient  are  to  be  met.     If  the  patient  be  confined  to  the  bed,  precau- 
ns  are  to  be  taken  against  the  effects  of  pressure. 
»  New  York  Medical  Journal,  1853. 
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Oerebro-spinal  Sclerosis— Multiple  or  Insular  Sclerosia 

Among  the  names  for  this  affection  may  be  mentioned  multiple  sclerooi^ 
disseminated  sclerosis,  insular  sclerosis  of  the  brain  and  spinal  cord,  xci^rrae  n 
plaques  ffi.^se7nMes,  cerebro-spinal  sclerosis,  and  disseminated  chronic  intent)- 
tial  encephalo-myelitis.    The  disease  was  recognized  pathologically  by  Crurefl. 
hier  (1885)  and  by  Tiirck  (1855).     From  a  clinical  point  of  view  it  has  beei 
studied  most  thoroughly  by  Charcot  and  his  pupils.'     It  is  characterizwi  aoi. 
tomically  by  the  development  of  many  or  of  few  nodules  of  sclerotic  tinsoi 
in  the  central  nervous  system.     These  nodules  are  the  result  of  a  dissea). 
nat^d  chronic  interstitial  inflammation.     Charcot  distinguishes,  according  t$ 
the  situation  of  the  nodules,  three  types  of  the  disease — namely,  the  cerebioi 
spinal,  the  cerebral,  and  the  spinal.     The  cerebro-spiual  form  is  the  mm 
common  type,  its  clinical  history  is  best  understood,  and  it  is  the  one  skni 
readily  diagnosticated.       The  spinal  form,  with  our  present  knowledge  u 
regards  its  symptomatology,  is  not  readily  distinguished  from  the  oitSnirj 
forms  of  chronic  myelitis. 

In  the  majority  of  cases  the  spots  of  sclerosis  can  be  recogniied  bjtlie 
naked  eye.  In  exceptional  cases  they  may  be  visible  only  microscopically. 
They  are  distributed  irregularly  throughout  the  spinal  cord,  medulla  oblov- 
gata,  pons  varolii,  cerebrum,  and  cerebellum.  The  sclerotic  islands  in  tiie 
pons  and  medulla  are  rarely  absent,  and  they  give  rise  to  characteristic  snap- 
toms.  Their  number  in  the  cerebrum  and  cerebellum  is  greater  in  the  wm 
than  in  the  cortical  substance.  In  the  cord  they  occupy,  unsymmetricilly, 
both  white  and  gray  matter,  more  fre(juently  the  former.  They  may  be 
concealed  in  the  int^irior,  or,  reaching  the  surface,  they  may  be  visible  frw 
the  exterior.  It  is  rare  for  the  sclerosis  to  extend  throughout  the  entiia 
thickness  of  the  cord.  The  nodules  may  be  scattered  at  wide  intervals  orsei- 
eral  may  coalesce.  The  size  of  individual  nodules  may  vary  between  oiien>> 
scopic  dimensions  and  several  inches  in  length.  The  color  of  the  sclerotic spoti  ' 
is  reddish-gray,  the  consistence,  especially  in  the  brain,  firmer  than  normal, 
the  cut  surface  smooth  and  somewhat  translucent,  and  the  borders  irregular 
and  in  many  cases  well  defined.  The  affected  parts  may  be  shrunken  or  of  I 
normal  or  even  increased  size.  The  membranes,  especially  the  pia  mater,  ' 
may  be  thickened  and  opaque  or  they  may  be  unchanged. 

The  microscopical  examination  of  the  gray  sclerotic  nodules  reveak  tt 
the  essential  change,  increase  of  the  interstitial  tissue,  together  with  atrophj 
of  the  nerve-fibres  and  nerve-cells.    The  interstitial  tissue  appears  as  a  finely* 
fibrillated  but  dense  connective  tissue,  mingled  with  finely  granular  material 
Large  stellate  cells,  called  Deit^r's  cells  or  spider-cells,  are  often  present   .. 
The  walls  of  the  blood-vessels  are  notably  thickened,  and  are  often  infiltrated 
with  fat-molecules   and  lymphoid  cells.      Granular  corpuscles  and  corpon  , 
amylacea  are  usually  present,  but  not  in  large  number.     In  the  sclertMel  ' 
patches  most  of  the  nerve-fibres  have  disappeared,'  those  remaining  bein^ 
for  the  most  part,  naked  axis-cylinders,  sometimes  much  hypertrophied.   M 
the  borders  of  the  sclerotic  nodules  the  neuroglia-reticula  are  swollen  anl 
the  cells  are  apparently  in  proliferation.     The  ganglion-cells,  when  the  grtj 
substance  is  involved,  become  filled  with  yellow  pigment,  lose  their  proceaei, 
and  finally  disappear  by  atrophy.     It  has  been  pointed  out  by  Frommm 
that  sometimes  a  considerable  quantity  of  fat  in  the  form  of  free  globvki 

>  Charcot,  Oaz.  des  HSpitmu,  1868 ;  Bonmeville  et  Gu^rard,  De  la  Sriinm  m  PIttfM 
diMemin^eji,  Paris,  1869. 

-  Later  observations  (Erb,  Frommann)  do  not  confirm  the  opinion  of  ChaitiQl  tlM 
insular  sclerosis,  in  distinction  from  other  forms  of  chronic  myelitis,  is  characteriaed  b 
the. preservation  of  many  of  the  nerve-fibres  in  the  sclerotic  i^lMvV 
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and  in  cells  occupies  the  sclerotic  islands.  This  he  refers  to  a  fatty  degen- 
eration of  the  elements  of  the  neuroglia.  Similar  gray  translucent  spots  of 
sclerosis  have  been  observed  also  in  the  cerebral  nerves  and  in  the  roots  of 
the  spinal  nerves.  Sclerotic  nodules  have  been  recognized  with  especial 
frequency  in  the  optic  nerves. 

The  individuality  of  this  affection  has  been  recognized  only  within  a  few 
years.  Prior  to  a  knowledge  of  its  clinical  characteristics,  as  pointed  out 
by  Charcot  and  others,  it  was  confounded  with  locomotor  ataxia,  general  paral- 
ysis of  the  insane,  senile  trembling,  and  especially  paralysis  agitans.  Typical 
oases  at  the  present  time  are  readily  discriminated.  This  statement  will  not 
apply  to  the  rare  instances  in  which  the  lesions  arc  limited  to  either  the  brain 
or  the  spinal  cord.  I  have  met  with  an  instance,  the  diagnostic  features  being 
extremely  well  marked,  in  which  there  were  no  symptoms,  other  than  tremor, 
pointing  to  a  cerebral  affection,  the  duration  of  the  disease  extending  over 
many  years. 

The  development  of  the  disease  is  usually  very  gradual,  and  for  a  consid- 
erable period  its  peculiar  characters  may  not  be  declared.  Various  indefinite 
symptoms  referable  to  the  brain  or  spinal  cord  may  have  existed  for  months, 
and  even  years,  before  a  positive  diagnosis  is  practicable.  Among  these  symp- 
toms are— cephalalgia,  vertigo,  mental  disturbance,  apoplectiform  attacks, 
abnormal  sensations  in  the  limbs,  muscular  feebleness  (paresis),  lack  of  co-or- 
dinating power  (ataxia),  etc.  It  is  easy  to  understand  that  different  cases 
offer  a  great  diversity,  as  regards  not  only  the  initial  symptoms,  but  those 
associated  with  the  diagnostic  characters  of  the  disease,  when  it  is  considered 
bow  great  are  the  differences  as  regards  the  number,  size,  and  situations  of  the 
sclerotic  patches.  The  interpretation  of  the  diverse  symptomatic  phenomena 
is  to  be  sought  after  in  the  pathological  relations  of  the  different  parts  of  the 
brain,  medulla  oblongata,  and  spinal  cord  in  which  the  lesions  are  liable  to  be 
seated.  Charcot  calls  the  disease  polymorphous,  in  view  of  the  great  variety 
of  the  forms  of  disorder  observed  in  different  cases.  Notwithstanding  these 
variations,  the  diagnostic  features,  when  these  are  present,  render  the  differen- 
tiation from  the  several  diseases  just  named  not  difficult. 

Following  incomplete  paralysis  of  one  or  both  of  the  lower  limbs,  and  per- 
haps also  of  the  upper  limbs,  accompanied  often  by  rigidity  of  the  muscles 
{spastic  paralysis)  and  increased  tendon  reflexes,  tremor  occurs,  and  the  most 
diagnostic  feature  relates  to  this  symptom.  The  tremor  is  excited  by  volition, 
and  is  wanting  as  long  as  there  is  no  exercise  of  the  will  (volitional  tremor). 
The  muscles  are  quiet  or  nearly  so  if  the  patient  be  entirely  at  rest,  but 
whenever  any  action  is  excited  by  the  will  they  take  on  automatic  spasmodic 
movements  more  or  less  violent,  and  the  patient's  will  is  powerless  for  their 
arrest.  These  movements  may  extend  from  the  limbs  over  the  whole  body. 
A  hospital  patient  for  a  long  time  under  my  observation  while  sitting  quietly 
was  free  from  tremor,  but  as  soon  as  he  made  any  voluntary  effort  the  motions 
of  his  limbs  and  body  were  so  violent  and  grotesque  that  it  was  difficult  to 
regard  the  spectacle  as  otherwise  than  ludicrous.  The  tremor  which  is  thus 
characteristic  of  this  disease  is  analogous  to  that  of  chorea  in  so  far  as  it  is 
automatic,  but  excited  by  the  will.  In  chorea,  however,  automatic  move- 
ments take  place  without  as  well  as  with  the  exercise  of  the  will.  The 
tremor  differs  from  the  inco-ordinate  movements  of  ataxia  in  that  the  latter 
are  not  automatic.  The  tremor  in  cases  of  senile  trembling  and  paralysis 
agitans  differs  in  being  independent  of  volition,  taking  place  when  the  patient 
is  entirely  at  rest.  Moreover,  in  both  these  affections  the  movements  are  loss 
violent,  have  less  range,  and  are  more  rhythmical  in  character.  The  term 
shaking  tremor  expresses  more  correctly  the  movements  in  multiple  sclerosis 
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than  the  word  tremor  alone.     This  symptom  is  referable  to  lesions  seated  it 
the  medulla  oblongata. 

A  peculiar  disturbance  of  speech  is  diagnostic  of  this  disease.    The  patient 
speaks  in  a  slow,  monotonous  manner,  with  intervals  between  syllables,  a;  is 
scanning.     The  peculiarity  is  known  as  the  "  scanning  speech."     The  voioe 
is  sometimes  reduced  to  a  whisper.     Aphonia  and  the  feeble,  monotooooi 
voice  are  referable  to  paresis  of  the  vocal  cords.     In  some  cases  the  \\i^ 
tongue,  and  muscles  of  the  palate  become  paralyzed,  as  in  cases  of  balbir 
paralysis. 

Impaired  vision  (amblyopia)  and  double  vision  (diplopia)  occur  not  infi^ 
quently,  and  oscillation  of  the  eyeballs,  (nystagmus)  is  so  frequent  in  tliii 
disease  and  so  rare  in  other  diseases  that  it  has  much  diagnostic  signifieioct 
These  symptoms  represent  sclerotic  patches  affecting  the  optic  tracts  or  nerrei 
and  nerves  going  to  the  muscles  of  the  eyeballs.  Inequality  of  the  pupils  ii 
a  not  infrequent  symptom. 

Sensory  paralysis  is  rarely  marked,  and  is  not  infrequently  wanting.  ^ 
however,  the  sclerotic  patches  involve  the  posterior  columns  of  the  cord, 
ataxia  and  more  or  less  impairment  of  sensibility  are  associated.  There 
may  be  little  wasting  of  the  muscles,  but  in  some  instances  it  is  othenijie, 
the  inference  in  these  instances  being  that  the  anterior  horns  of  the  gny 
matter  of  the  cord  are  involved.  Cystitis  and  bed-sores  do  not  usually  occur 
until  late  in  the  disease,  and  they  are  often  absent. 

Disturbances  referable  to  the  brain  are  rarely,  but  sometimes,  wantio^ 
The  mental  faculties  generally  fail.  Patients  often  alternately  weep  and 
laugh  irrationally,  and  progressive  deterioration  of  the  mind  ends  at  leogtk 
in  imbecility.  Apoplectiform  attacks  are  liable  to  occur,  accompanied  bj 
hemiplegia.  With  these  attacks  there  may  be  considerable  fever,  showing 
an  intercurrent  acute  inflammatory  condition.  Patients  usually  recover  froa 
these  attacks,  but  they  sometimes  prove  fatal. 

The  DIAGNOSIS  is  to  be  based  chiefly  on  the  tremor,  together  with  the  pecu- 
liar disorder  of  speech,  taken  in  connection  with  the  varied  motor,  sensory, 
and  mental  disturbances.  The  diagnostic  criteria  probably  proceed  from 
sclerosis  of  the  medulla  oblongata  and  pons  varolii.  If  these  parts  escape, 
which  probably  is  rare,  the  clinical  characteristics  of  the  disease  may  be 
wanting.  An  important  point  in  the  diagnosis  is  the  age  of  the  patient.  Id 
the  great  majority  of  cases  the  beginning  of  the  disease  dates  from  a  period  1 
between  twenty  and  forty  years  of  life. 

Aside  from  the  influence  of  age,  nothing  has  as  yet  been  definitely  ascer- 
tained respecting  the  etiology.  • 

The  disease  is  usually  progressive,  but  with  a  slow  march,  the  doratioi     I 
sometimes  extending  over  a  period  of  from  ten  to  twenty  years.   Longperiodi    * 
in  which  the  disease  appears  to  be  stationary  are  not  uncommon,  and  aim 
periods  in  which  the  symptoms  give  delusive  hopes  of  real  improvement 
Often  the  life  of  the  patient  is  destroyed  by  some  intercurrent  aficction.   A 
fatal  ending  may  be  diie  to  disturbances  of  respiration  and  deglutition  inci- 
dent to  the  occurrence  of  bulbar  paralysis.     Irrespective  of  these  causei^     , 
death  may  be  the  result  of  exhaustion  from  cystitis,  bed-sores,  and  the  giv- 
ing way  of  the  processes  involved  in  nutrition.     Clinical  experience  thus  ftr 
has    furnished  no  ground  for  entertaining  any  hope  of  recovery  from  the 
disease. 

The  utmost  to  be  hoped  for  in  the  way  of  treatment  is  that  the  diseaae 
will  remain  stationary,  or,  if  it  be  progressive,  that  the  progress  may  \m 
retarded.      Various  remedies  have  seemed  to  be  of  use  in  isolated  etb^j^ 
Among  these  are  the  nitrate  of  silver,  arsenic,  the  chloride  of  barium.and  ^^^ 
phosphide  of  zinc.     The  latter  remedy,  in  a  case  under  my  observttioD*    -"nr 
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repeatedly  followed  by  distinct  although  limited  improvement.  Electricity 
«nd  hydropathic  treatment  have  appeared  to  be  beneficial.  More  is  to  be 
«xpected  from  the  removal  as  far  as  possible  of  all  causes  of  disorder,  from 
measures  for  the  improvement  of  the  general  health,  and  from  treatment  gov- 
erned by  symptomatic  indications,  than  from  any  remedies  given  with  a  view 
to  a  special  influence  upon  the  disease. 

Locomotor  Ataxia— Posterior  Spinal  Sclerosis. 

This  affection  was  described  by  Duchenne  in  1858  and  1859  under  the 
name  of  progressive  locomotor  ataxia,  more  fully  than  by  any  previous  writer ; 
hence  Trousseau  designated  it  Duchenne's  disease.  The  principal  symptoms 
of  the  disease,  however,  had  been  recognized  previously  by  Romberg,  who 
applied  to  it  the  old  name  tabes  dorscdis.  The  distinctive  character  and  the 
seat  of  the  affection  were  clearly  defined  also  by  the  late  Dr.  Todd  prior  to 
the  researches  of  Duchenne.  Other  names  of  the  disease  are  gray  degene- 
ration of  the  posterior  columns^  sclerosis  of  the  posterior  columns,  and  posterior 
chronic  leucomyelitis. 

The  anatomical  characters  of  locomotor  ataxia  consist  of  sclerosis  of  the 
posterior  columns  of  the  spinal  cord,  involving  frequently  a  part  of  the  lateral 
columns  and  of  the  gray  substance.  The  posterior  nerve-roots  are  atrophic 
and  gray.  The  pia  mater  covering  the  posterior  part  of  the  cord  is  thickened, 
opaque,  and  is  oflen  adherent  to  the  dura  mater.  In  advanced  cases  the  pos- 
terior columns  appear  shrunken,  gray,  and  somewhat  firmer  than  normal.  The 
observations  of  Pierret  (1872),  under  Charcot's  direction,  render  it  probable 
that  the  primary  seat  of  the  sclerosis  is  in  two  bands,  each  in  the  outer 
part  of  the  posterior  columns,  and  lying  close  to,  and  parallel  with,  the 
posterior  horns  of  gray  matter.  These  bands  they  call  the  external  or  lateral 
b€uids.  This  view  of  Pierret  and  Charcot  is  based,  on  the  one  hand,  on  the 
fact  that  sclerosis  of  the  columns  of  Goll,  although  usually  present  in  loco- 
motor ataxia,  does  not  cause  ataxic  symptoms,  as  shown  in  cases  of  ascending 
secondary  degeneration  and  of  primary  sclerosis  of  these  columns ;  and,  on  the 
other  hand,  on  the  observation  of  a  case  of  locomotor  ataxia  in  which  the 
sclerosis  was  confined  to  the  external  bands,  while  the  columns  of  Goll  were 
normal.  When,  as  is  usual,  the  symptoms  are  most  marked  in  the  lower 
extremities,  the  changes  in  the  posterior  columns  are  most  extensive  and 
advanced  in  the  lower  dorsal  and  upper  lumbar  regions.  Here  the  whole 
thickness  of  the  posterior  columns  is  involved.  In  very  rare  cases  the  symp- 
toms are  chiefly  referable  to  the  upper  extremities,  the  sclerosis  then  being 
most  developed  in  the  cervical  enlargement.  As  a  rule,  however,  while  the 
dorso-lumbar  sclerosis  occupies  the  greater  part  of  the  posterior  columns,  it  is 
found  that  in  the  cervical  region  the  sclerosis  is  confined  either  to  the  columns 
of  Goll  or  to  these  together  with  the  external  bands.  The  almost  constant 
involvement  of  the  columns  of  Goll  may  be  regarded  as  referable  to  an  ascend- 
ing secondary  degeneration.  The  sclerosis  may  be  traced  continuously  to  the 
rfetiform  bodies  of  the  medulla  oblongata,  where  it  ceases.  There  is  a  tend- 
ency in  the  disease  during  the  later  stages  to  extend  to  the  posterior  part 
of  the  lateral  columns.  The  posterior  horns  of  gray  matter  are  generally 
involved.  The  nerve-fibres  in  Clarke's  columns  are  atrophied  in  all  typical 
cases.  Extension  to  the  anterior  horns  of  gray  matter  is  a  rare  complication, 
causing  muscular  atrophy.  Gray  degeneration  of  the  optic  nerves,  and 
rarely  of  the  oculo-motor,  hypoglossal,  and  certain  other  cranial  nerves,  has 
been  observed. 

SOf  late  years,  changes  in  the  peripheral  spinal  nerves  have  been  recognized 
minutely  described  by  Westphal,  Dejerine,  Pitres  and  Yaillard,  and  others. 
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It  is  to  this  peripheral  neuritis  that  are  to  be  ascribed  the  neuralgic  pain?,  the 
anaesthesias,  muscular  atrophies,  and  trophic  disturbances  (arthropathies  ?)  m 
often  observed  in  the  course  of  locomotor  ataxia.  In  fact,  according  to  ^ne 
authorities  (for  example,  llirt),  the  disease  probably  always  begins  with  degei- 
erative  changes  in  the  peripheral  nerves. — H.l 

Microscopical  examination  of  the  sclerosed  parts  reveals  increase  of  rk 
interstitial  tissue,  which  appears  as  a  dense  but  finely-fibrillatcd  connective 
tissue,  containing  in  the  early  stages  many  nuclei  and  granular  corpusc^ 
and  in  the  later  stages  abundant  corpora  amylacea.     The  walls  of  the  blmid- 
vessels  are  thickened,  and  the  perivascular  sheaths  enclose  a  large  nomberof 
fat-globules  which  have  probably  been  derived  from  the  products  of  fattj 
degeneration  of  the  nerve-elements.     The  nerve-fibres  lose  their  medollaij 
sheaths,  undergo  atrophy,  and  for  the  most  part  disappear.     The  exact  loctl- 
ization  of  the  sclerosis  as  described  above  can  only  be  determined  hj  m\m- 
scopical  study.     The  morbid  process  is  regarded  by  most  writers  as  beginoiii^ 
in  the  nerve-fibres,  either  as  a  parenchymatous  inflammation  (Yulpiao.  CW- 
cot,  Erb)  or  as  a  degeneration  (Ley den),  the  chronic  interstitial  inflammatioB 
being  a  secondary  change. 

Locomotor  ataxia  is  not  a  form  of  paralysis,  although  it  is  generally  assoditei 
with  diminished  sensibility,  and  not  infrequently  with  more  or  less  diminntioi 
of  motor  power.  The  distinctive  characteristic  of  the  affection  is  inipairoeot 
or  loss  of  the  ability  to  combine  and  direct  voluntary  muscular  movementi 
The  patient  may  have  as  much  muscular  strength  as  in  health,  but  there  ii 
either  inability  or  difiiculty  in  co-ordinating  the  action  of  the  muscles  by  the 
will.  A  natural  division  is  into  the  initial  period  or  first  stage,  the  ataxie 
period  or  second  stage,  and  the  paralytic  or  third  stage. 

Lancinating,  shooting  pains,  usually  at  first  in  the  lower,  and  later  in  tbe 
upper  limbs,  often  constitute  a  prominent  symptom.  The  patient  of\en  com- 
pares the  pains  to  those  caused  by  electric  shocks.  In  conseijuence  of  their 
shooting,  piercing  characters  and  great  intensity  they  have  been  called  ful- 
gurating or  lightning  pains.  They  are  not  positively  characteristic,  iDa»> 
much  as  they  r»ccur  in  other  forms  of  myelitis,  and  are  not  invariably  pres- 
ent in  cases  of  ataxia.  The  ''  girdle  sensation/'  which  is  a  symptom  ii 
other  inflammatory  affections  of  the  cord,  is  often  felt.  Other  eventi?  which 
may  occur  in  the  first  stage  are — incontinence  of  urine,  frequent  seminai 
emissions,  anaphrodisia,  or,  on  the  other  hand,  a  morbid  excitability  of  the 
sexual  organs,  urethral  and  rectal  neuralgic  pains,  a  sense  of  fatigue  in  the 
muscles  of  the  lower  limbs  after  any  exertion,  attacks  of  vomiting  accom- 
panied by  gastralgia  (rn'Hfg  gastrique»  of  Charcot),  and  paralysis  of  certain  nf 
the  nerves  of  the  eyeball  (the  oculo-motorius,  the  abducens,  and  rarely  the 
trochlearis^,  giving  rise  to  strabismus,  diplopia,  and  ptosis.  These  paraljtie 
symptoms  may  be  transient,  and  they  may  disappear  and  return,  sometimes 
remaining  permanently.  Impairment  of  vision  in  some  cases  occurs  etrly, 
and  it  may  end  in  amaurosis.  The  ophthalmoscope  shows  an  opaque,  peariv 
whiteness  of  the  optic  papilla,  characteristic  of  atrophy  of  the  optic  nerre. 
Irregularity  of  the  pupils  is  not  infrequent.  The  pupil  on  one  sidemiybe 
contracted  to  the  size  of  a  pin's  point,  showing  paralysis  of  the  sympathetic; 
and  with  this  symptom  are  sometimes  associated  dilatation  of  the  ves«l*aa4 
increased  heat  on  the  corresponding  side  of  the  face.  The  pupil  on  one  side  miT 
be  contracted  and  on  the  other  side  dilated.  Oftener  both  pupils  are  contncted. 
A  symptom  which  possesses  considerable  diagnostic  value  is  the  abseoee  ot 
contracticjn  of  the  pupil  on  exposure  to  light,  while  there  is  normal  coatr%.t« 
tion  in  the  acts  of  accommodation  (Argyll-Robertson  symptom).  Difini\v^ 
of  speech  from  paralysis  of  the  hypoglossus.  and  paralysis  affecting  bruc%^ 
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of  the  trigeminus  and  facial  nerve,  are  occasional  symptoms.  The  acoustic 
Denre  is  rarely  involved.  Absence  of  patellar  reflex  is  an  early  and  almost 
constant  symptom  of  locomotor  ataxia.  These  events  are  liable  to  occur  in 
the  first  stage — that  is,  they  may  precede  the  development  of  ataxia — or  their 
occurrence  may  be  delayed  until  the  second  stage.  They  may  precede  for  a 
long  period,  months  and  even  years,  the  ataxic  characteristics.  The  latter 
mark  the  second  stage  of  the  disease. 

The  ataxia  is  generally  first  manifested  in  the  lower  extremities.  It  may, 
however,  appear  first  in  the  upper  extremities.  This  was  true  of  a  case  which  I 
have  observed.  One  lower  limb  is  sometimes  affected  before  the  other,  and  both 
limbs  on  the  same  side  may  be  first  affected.  When  one  limb  is  first  affected, 
whether  it  be  a  lower  or  an  upper  extremity,  it  is  on  the  left  oftener  than  on 
the  right  side.  The  defect  of  co-ordination  is  apparent  when  any  combined 
movements  are  undertaken.  In  proportion  as  the  affection  is  marked  the 
patient's  gait  in  walking  is  uncertain,  irregular,  and  grotesque.  The  lower 
limbs  are  thrown  forward  by  forcible  jerks,  without  definite  direction.  The 
body  is  sometimes  swayed  from  side  to  side  in  the  attempt  to  maintain  an 
equilibrium,  and  the  arms  are  thrown  out  like  those  of  a  person  balancing  on 
the  tight  rope.  In  cases  less  marked  the  greatest  difficulty  is  experienced 
in  beginning  to  walk,  and  after  getting  under  way  the  patient  is  unable  to 
advance  slowly,  but  walks  with  precipitation.  The  legs  are  thrown  forward 
with  a  quick,  jerking  movement,  and  the  feet  are  brought  to  the  ground  on 
the  heels  with  force  and  are  liable  to  strike  against  each  other.  Notwith- 
standing the  violence  of  the  exertions,  the  muscular  strength  being  retained 
patients  are  sometimes  able  to  walk  for  long  distances.  In  an  extreme  degree 
of  the  affection  walking,  even  with  the  aid  of  a  cane  or  assistants,  is  impos- 
sible, and  the  patient  is  confined  to  the  chair  or  bed. 

The  defect  in  co-ordinating  power  over  the  upper  extremities  is  shown  by 
an  inability  to  execute  acts  which  require  the  combined  movements  of  the 
fingers.  The  patient  is  unable  to  button  or  unbutton  clothes,  and  yet  the 
grasp  may  have  not  less  force  than  in  health.  A  patient  whom  I  exhibited 
at  a  clinic  tried  in  vain  to  unbutton  his  vest,  but  his  grip  was  too  strong  to 
be  borne.  In  extreme  cases  the  patient  is  unable  to  guide  the  hand  to  his 
mouth,  and  requires  to  be  fed  by  others. 

In  a  certain  proportion  of  cases  the  affection  progressively  extends  over 
the  voluntary  muscular  system,  and  increases  in  degree  more  or  less  slowly. 
The  defective  co-ordinating  power  may  be  much  more  marked  at  some  times 
than  at  others.  A  patient  for  some  time  under  my  observation,  who  had  suf- 
fered from  this  affection  for  five  years,  habitually  walked  with  a  certain  amount 
of  uncertainty  and  irregularity,  and  enunciated  with  labor  and  slowly,  but  dis- 
tinctly. This  patient  at  times,  for  the  space  of  an  hour  or  so,  walked  with 
great  difficulty,  presenting  in  a  marked  degree  the  characteristic  gait,  and  the 
embarrassment  in  speech  was  such  that  he  was  with  difficulty  undersiitood. 
These  paroxysms  recurred  on  some  days  repeatedly,  and  he  was  sometimes 
exempt  from  them  for  several  successive  days.  This  patient  had  occasionally 
double  vision  and  night-blindness. 

A  symptom,  even  when  the  affection  is  slight,  is  inability  to  stand  with  the 
eyes  closed.  This  symptom  is  not  pathognomonic  of  locomotor  ataxia.  The 
patient^  with  the  feet  in  apposition  and  the  eyes  closed,  soon  reels,  and 
would  fall  if  not  supported.  This  has  been  attributed  to  the  coexistence  of 
more  or  less  anaesthesia  of  the  soles  of  the  feet.  Patients,  however,  with 
notable  loss  of  sensibility  of  the  soles,  but  who  have  not  ataxia,  are  some- 
times able  to  stand  without  difficulty  when  the  eyes  are  closed.^  A  moderate 
amount  of  ataxia  occasions  want  of  confidence  in  the  powers  of  locomotion. 

*  Vide  report  of  a  case  by  Dr.  Pep|)er,  in  -Iw.  Journ,  of  Med.  ScienceSy  July,  1871. 
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uBuallj  with   what  seems  an   eccentric  gait;  but  were  he  to  vromt  a 
when  it  became  necessary  to  hasten  in  order  (n  get  out  of  the 
riages,  he  would  scarcely  be  able  to  make  any  headway,  and  I 
avoids  such  a  contingency. 

In  niofet  if  not  in  all  eases  the  cutaneous  son&ibility  is  more  orh*<«if*  »m|>5iTT-i 
The  aniount  of  sensory  paralysis  varies  in  different  cases,     Gv 
anaesthesia   and   analt^esia  are  combined.     There  la  also  diminu 
sense    of   weight    and    of   temperature.      The    so-called    nni!«enlar  - 
impaired.     Retardation    in    the   transmission   of  sensory  impression> 
sensorium  is  nsually  marked.     The  difficnlty  in  walking  is  increased  by  ttK 
impairment  of  sensibility.     The  patient*?  ey^cs  are  directed   to  the  fert  iB<i 
ground  in  walking,  and   there  may  be  inability  to  walk  with  the  cyc^s  clowJ 

As  already  stated,  although  distinct  from  motor  paralysis,  the  latfr'  *  " 
coexist  with  the  ataxia,  and  may  bo  cither  primary  or  secondary  a* 
the  former.     In  cases  vf  paralysis  from  different  spinal  affections  t! 
ctilty  in  walking  depends  often    measurably  on  defective   power  of  * 
nation. 

Impotence  occurs,  as  a  rule,  sooner  or  later,  either  before  or  a(l«r  tl^ 
advaiK'cment  of  the  disease  to  the  ataxic  stage. 

Affections  of  the  joints  occur  in  a  proportion  of  cases,  Bmall^  but  su(Rf»if9l 
in  tntmber  to  show  a  pathological  conneetitm.  These  have  been  dt- 
espeeially  by  Charcot,  under  the  name  of  utaxie  arthropathic?  Th*  ,  lu. 
occtir  before  as  well  as  after  the  development  of  the  atiixic 
enilly*  the  larger,  but  sometimes  the  smaller,  joints  are 
attat'ked  by  preference  are  the  knee  and  the  shoulder.  The  joints  *ft 
attacked  suddenly,  without  any  traumatic  cause ;  they  are  swollen  tvm 
intra-artieular  effusion;  pain  and  fever  are  wanting;  and  recovery  oft^^n  tik» 
place  after  several  weeks  or  months.  On  the  other  hand,  penuancot  str 
tural  changes  may  be  the  result,  leading  sometimej^  to  dislocation'  aaH 
lesions  of  deforming  arthritis.  The  patellar  reflex  is  wanting.  Pemn^ 
over  the  Hgamentum  patella?  or  over  the  tendo  Achillis  doeii  not  iicc«s 
apasmodic  movt^ments  m  in  health.  This  is  a  point  of  diagnostic  inif 
anee.  Cutaneous  reflexes  are  generally  normal  or  nearly  so.  As  a  rule,  1 
a  I'«ng  period  the  nutrition  nf  tlie  muscles  is  well  maintained. 
rt*aetions  are  normal  in  uncomplicuted  cases. 

In  the  advanced  or  paralytic  stage  notable  paralysis  ts  adl 
The   musclt^s  waste,  the  patient  falls  into  a  eaeheetie  state,  * 
sores  occur,  and  death  takes  place  by  exhaustion.     Happily,  the 
gresses   to  this  stage  in   but  a  small   proportion  of  eases.     It   i     ^ 
reached,  if  reached  at  all,  after  a  long  perituL     When  a  certain  amount  nf 
progress  has   taken   pi  nee,  .sometimes  the  disease  remains   without  furtliiT 
progress  indefinitely  or  tluring  life.     If  the  disease  be  progressir«%  ita  ]*r*^p 
ress  maybe  extremely  slow.    Notable  improvement  takes  place  in  pome  c* 
1  have  known  the  ataxia  to  be  so  great  as  to  compel  patients  to  ke<^p  the  be4j 
several   months,  and   such  a  degree  of  improvement  to  fidlow  that  they 
able  to  walk  withnut  much  ditfieulty.    Complete  recovery  is  cxtr<'m<^ly  rare,, 
if  the  disease  be  not  far  advanced  it  is  pos^siMe.     Hence  the  i 
applied  by  Duchenne.  is  by  no  means  characteristic  of  the 
great  majority  of  cases  rleafh  is  owing  to  some  intercurrcMi 
disease  may  not  interfere  with  the  continuance  indclinitely  <»i 
lion,  and  good  general  health. 

The  iiiAONVisis  involves  a  discrimination  from  paraple^a,  and  iri 
from  general  paralysis.     Tlie  differential  diagnosis  may  be  e&siJj  Jxiad> 
*  Cliarcol,  L^'fOfM  mr  les  MntmfieM  du  Sifat^me  laisimir,  Pttfis^  IK77. 
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utaxia  is  not  a  paralytic  affection ;  and  the  difficulty  in  walking  or  in  using  any 
of  the  affected  muscles  depends  not  on  deficiency  of  muscular  power,  but  on  the 
lack  of  ability  to  combine  and  direct  the  movements  of  the  affected  muscles. 
The  difference  in  this  respect  is  strikingly  shown  by  causing  two  patients,  one 
affected  with  paralysis  and  the  other  with  locomotor  ataxia,  to  walk  side  by 
Bide.  The  paralytic  walks  with  a  feeble,  tottering,  or  shuffling  gait,  while  the 
patient  affected  with  ataxia  throws  out  his  limbs  with  force,  but  in  an  irreg- 
ular, uncertain  manner.  The  preservation  of  voluntary  motor  power  in 
ataxia  is  shown  by  the  resistance  which  the  patient  is  able  to  make  when 
the  physician  tries  to  bend  the  limbs,  and  also  by  the  freedom  and  strength 
of  movement  when  the  patient  is  recumbent.  K  there  be  paralysis,  more 
or  less  in  degree,  combined  with  ataxia,  it  is  not  a  difficult  problem  to  deter- 
mine this  fact  and  to  estimate  the  relative  prominence  of  either.  The  coex- 
istence of  mental  aberration  with  general  cerebral  paralysis  is  a  diagnostic 
feature  of  the  latter.  In  that  disease  the  voluntary  muscles  of  the  limbs, 
face,  etc.  are  simultaneously  affected.  In  locomotor  ataxia  different  parts  of 
the  voluntary  muscular  system  are  successively  affected,  the  affection  being 
generally  manifested  first  in  the  lower  extremities.  General  paralysis  of 
the  insane  and  locomotor  ataxia  may  occur  together,  either  affection  appear- 
ing first. 

Affections  of  the  cerebellum  giving  rise  to  vertigo  may  occasion  an  embar- 
rassment in  walking  and  standing  suggestive  of  ataxia.  The  embarrassment  is 
due  to  vertigo,  and  is  analogous  to  that  caused  by  drunkenness.  With  proper 
attention  this  cannot  be  confounded  with  the  ataxic  difficulty.  Moreover,  the 
vertigo  is  usually  accompanied  by  other  symptoms  pointing  to  cerebellar 
disease. 

Sclerosis  of  the  lateral  columns,  or  spasmodic  spinal  paralysis,  presents 
diagnostic  characters  which,  as  will  be  seen,  are  sufficient  for  the  discrimina- 
tion of  this  affection.     The  muscles  in  locomotor  ataxia  are  notably  relaxed. 

Before  the  appearance  of  ataxia  the  diagnosis  may  be  considered  estab- 
lished if  lancinating  pains,  absence  of  patellar  reflex,  and  the  Argyll-Robert- 
son pupil  are  all  present  as  symptoms. 

The  ETIOLOGY  of  locomotor  ataxia  relates  to  age,  sex,  over-exertion  of  the 
muscles,  together  with  exposure  to  cold  and  sexual  excesses.  The  disease 
occurs  very  rarely  prior  to  adult  life.  In  the  great  majority  of  cases  the 
ages  are  between  thirty  and  fifty  years.  Men  are  often er  affected  than  women. 
The  disease  has  been  observed  to  follow  various  affections — namely,  rheuma- 
tism, pellagra,  epilepsy,  hysteria,  etc. — but  the  diversity  of  these  antecedent 
affections  renders  it  doubtful  that  the  sequence  denotes  any  etiological  connec- 
tions. The  personal  history  in  many  cases  gives  nothing  definite  as  regards 
the  causation.  Syphilis  seems  to  be  an  undoubted  factor  in  the  causation  of 
a  certain  proportion  of  cases  of  locomotor  ataxia.  [According  to  Erb,  the 
proportion  of  cases  in  which  a  syphilitic  history  could  be  obtained  was  60 
per  cent. ;  according  to  Fournier,  about  90  per  cent.  Out  of  247  cases  stud- 
ied by  Hirt,  syphilis  had  certainly  existed  in  218— t.  e.  in  nearly  90  per  cent. 
— H.]  The  analysis  of  the  cases  shows  antecedent  syphilis  to  have  been 
generally  mild,  and  that  the  ataxia  occurs  from  five  to  ten  years  after  the 
syphilitic  infection. 

Treatment. — The  nitrate  of  silver,  the  iodide  of  potassium,  arsenic,  the 
chloride  of  barium,  and  phosphorus  are  remedies  recommended  in  this  dis- 
ease. Each  has  been  found  useful  by  some,  and  not  so  by  other  observers. 
None  are  entitled  to  be  considered  as  specially  curative.  Their  degree  of 
usefulness  is  limited  in  the  cases  in  which  they  appear  to  be  useful.  The 
nitrate  of  silver  may  be  given  continuously  in  doses  of  from  a  third  to  a 
sixth  of  a  grain  for  several  weeks,  and  it  should  then  be  suspended  for  a 
44 
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season.     Phosphorus  has  seonuHl  to  me  to  be  useful  in  several  ca!»e*. 
may  he  jriven  in  the  form  of  phosphide  of  zinc  or  of  the  oleaginous  sohitir 

[Considerinfr  the  frequency  of  a  syphilitic  taint  in  atHxic  patients,  it  mip 
►e  supposed  that  the  greatest  benefit  would  be  derived  from  an  antisypbili( 
treatment.  Experience,  however,  has  shown  that,  unless  signs  of  syphilis  a 
still  present  or  the  time  since  their  subsidence  is  short,  little  can  be  accot 
plished  by  a  course  of  mercurials  or  potassium  iodide. — H.] 

They  who  have  had  large  experience  in  electro-therapeutics  bear  tcHtinj^^ 
to  the  usefulness  of  electricity.  Both  the  faradic  and  galvanic  forms  are  m.t 
ful,  the  latter  having  the  more  testimony  in  its  favor. 

Thermal  baths  are  generally  regarded  with  disfavor  by  those  who  hu\ 
observed  their  eifects  in  a  considerable  number  of  cases.  Sponging  the  W 
with  cool  or  tepid  water  and  the  hydropathic  packing,  the  latter  emplovfi 
with  care  and  moderation,  are  recommended.  The  usefulness  of  these  niet» 
ures,  as  well  as  of  electricity  and  the  other  remedies  which  have  been  nained 
is  to  be  explained  by  their  general  influence  upon  the  functions  of  the  bodi, 
this  influence  reaching  thus  indirectly  the  local  disease. 

There  is  general  agreement  as  to  the  inutility  of  local  depletion  and  couB' 
ter-irritation. 

The  lancinating  pains,  the  attacks  of  gastralgia  with  vomiting,  seminil 
emissions,  the  affections  of  the  joints,  the  retention  or  incontinence  of  urine, 
and  other  complications,  claim  of  course  appropriate  measures  of  treatment 
Stretching  the  sciatic  or  other  nerves  which  are  the  seat  of  severe  pain  is  i 
surgical  operation  which  has  aflforded  great  relief  in  some  cases,  and  hag  been 
without  benefit  in  other  cases.     It  is  only  a  palliative  measure. 

Measures  to  improve  and  maintain  nutrition,  to  invigorate  the  penenl 
health,  to  remove  coexisting  disorders,  and  to  palliate  symptoms,  doubtles 
do  much  toward  preventing  or  retarding  the  progress  of  the  disease. 

Inasmuch  as  measures  of  treatment  appear  in  not  a  few  cases  to  preTeat 
or  retard  the  progress  of  the  disease,  it  is  obvious  that  an  early  diagnociii  is 
highly  important.  It  is  important  to  recognize  the  significance  of  the  i?ynip. 
toms  which  precede  the  ataxic  stage,  with  the  hope  that  as  a  result  of  judi- 
cious  management  the  disease  may  not  advance  to  this  stage.  There  seemi 
to  be  no  good  reason,  a  primi,  why  the  disease  might  not  become  stationary, 
to  say  the  least,  at  this  as  well  as  at  the  second  stage. 

[A  few  years  ago  the  *•  suspension  method  "  of  treating  locomotor  itixii 
was  universally  prevalent,  and  the  reports  of  its  results  were  almost  ani?ef- 
sally  favorable.  By  this  method  patients  were  suspended  for  several  minntes 
by  an  apparatus  similar  to  that  employed  for  fitting  a  plastcr-of-Paris  jacket 
in  cases  of  Pott's  disease.  It  seems  highly  probable  that  the  beneficial  effect! 
of  suspension  were  due  entireh'  to  auto-suggestion.  Hirt  has  treated  moi» 
than  one  hundred  cases  of  locomotor  ataxia  by  suspension,  and  in  no  instiaee 
was  he  able  to  note  any  marked  or  lasting  improvement. — H.] 


Hereditary  Ataxia. 

This  rare  aflfcction  was  first  described  by  Friedreich  in  1863,  and  is  boom 
times  called  Friedreich's  disease.  Although  several  cases  of  typical  kw 
motor  ataxia  sometimes  occur  in  the  same  family,  in  Friedreich's  diseaa 
there  are  certain  peculiarities  in  the  symptoms  and  the  pathological  lefioo 
which  distinguish  the  disease  from  typical  locomotor  ataxia. 

A  number  of  members  of  the  same  family  are  usually  affected.  In  a 
observation  of  (krre  there  were  18  cases  of  ataxia  in  one  familj,  occnrriB 
during  three  generations.     Dr.  W.  E.  Smith  has  reported  6  cases  of  berei 
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lesion  is  the  same  as  that  already  descrihed — namely,  an  acute  anterior  polio- 
mjelitis. 

This  affection  in  the  adult  is  rare.  After  childhood  the  cerebral  symptoms 
which  in  children  accompany  the  initial  fever  are  less  marked.  The  clinical 
characteristics,  however,  which  relate  directly  to  the  spinal  affection  are  the 
flame.  The  development  of  the  paralysis  is  rapid.  The  distribution  of  the 
paralyzed  muscles  is  irregular,  and,  as  regards  their  number  and  situation, 
'different  cases  present  much  diversity.  In  more  or  less  of  the  affected  mus- 
cles reflex  and  electrical  excitability  is  soon  greatly  lessened  or  lost.  There 
18  no  impairment  of  sensation.  The  bladder  and  rectum  are  unaffected.  The 
aexual  function  is  not  involved.  After  the  lapse  of  from  one  to  two  weeks 
improvement  in  certain,  or  it  may  be  in  all,  the  paralyzed  muscles  begins. 
If  improvement  begin  in  all  and  progress,  the  recovery  may  be  comphete 
after  several  weeks  or  months.  The  improvement  and  recovery,  however, 
may  be  limited  to  a  certain  proportion  of  the  paralyzed  muscles,  a  greater 
or  less  number  remaining  permanently  paralyzed.  These  rapidly  atrophy, 
and  as  remote  consequences  distortions  occur,  but  in  a  less  degree  than  in 
childhood. 

The  main  difficulty  in  diagnosis  is  to  distinguish  acute  anterior  poliomye- 
litis in  the  adult  from  primary  degenerative  neuritis  involving  several  nerves. 
In"  both  affections  there  is  muscular  paralysis  with  rapid  atrophy  and  the 
reaction  of  degeneration,  but  in  neuritis  there  are  usually  severe  neuralgic 
pain.s  and  often  other  sensory  disturbances  lacking  in  poliomyelitis. 

The  objects  of  treatment  and  the  measures  to  be  pursued  are  the  same  as 
in  the  disease  occurring  in  childhood. 

Subacute  and  Ohronic  Anterior  Poliomyelitis— Subacute 
and  Ohronic  Atrophic  Spinal  Paralysis. 

Duchenne  first  described,  under  the  name  of  subacute  anterior  general  spinal 
paralysis,  an  affection  characterized  by  the  gradual  or  by  the  rapid  develop- 
ment of  paralysis — first,  usually,  of  the  lower  and  then  of  the  upper  extremi- 
ties— without  marked  disturbances  of  sensation,  combined  with  progressive 
atrophy  of  the  paralyzed  muscles,  and  by  loss  of  reflex  and  of  faradic  excit- 
ability. The  recorded  post-mortem  examinations  do  not  suffice  for  positive 
statements  as  to  the  anatomical  basis  of  the  disease.  It  is  believed  that  the 
disease  is  pathologically  a  subacute  or  a  chronic  myelitis  of  the  anterior 
horns. 

The  clinical  characteristics  are  analogous  to  those  of  the  acute  affection, 
exclusive  of  symptoms  denoting  acuteness.  Fever  is  absent.  The  develop- 
ment of  the  paralysis,  as  a  rule,  is  not  rapid  but  gradual,  extending  over  months 
or  even  years.  Groups  of  muscles  of  the  lower  extremities  are  usually  first 
affected,  and  the  paralysis  sooner  or  later  may  extend  to  groups  in  the  upper 
extremities  and  in  the  trunk.  The  irregular  distribution  of  the  paralyzed 
muscles  is  a  feature  of  this  as  of  the  acute  affection.  The  paralyzed  mus- 
cles present  the  reaction  of  degeneration,  either  complete  or  partial,  and 
atrophy  occurs,  evidently  from  trophic  disturbance.  Reflex  excitability  of 
the  paralyzed  muscles  is  extinguished.  Sensibility  is  but  little  or  not  at  all 
impaired.     The  bladder  and  rectum  are  not  involved. 

Complete  recovery  takes  place  oftener  than  in  the  acute  affection:  but,  in 
a  certain  proportion  of  cases,  the  recovery  is  limited  to  a  greater  or  less  num- 
ber of  the  paralyzed  muscles,  the  others  remaining  permanently  paralyzed. 
Distortions  follow  the  disturbance  of  the  normal  ei|uilibriuni  of  antagonizing 
muscles.  Death  is  sometimes  caused  by  an  extension  of  the  paralysis  upward, 
80  that  deglutition  and  respiration  become  affected. 
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The  susceptibility  of  the  paralyzed  muscles  to  reflex  excitation  of  the  gkin 
and  percassion  of  the  tendons  is  quickly  lost. 

Owing  to  the  degeneration  of  nerve  and  muscle  the  reaction  of  degenera- 
tion, as  previously  described  (p.  674),  rapidly  makes  its  appearance.  In 
eeven  or  eight  days  the  excitability  of  the  nerve  to  the  faradic  current  may 
be  completely  abolished.  In  consequence  of  the  degeneration  of  the  intra- 
nuijcular  nerve-filaments  the  response  of  the  muscle  to  the  direct  application 
of  the  faradic  current  is  also  lost,  but  at  a  somewhat  later  period.  The  gal- 
nnie  excitability  of  the  nerve  at  the  same  time  disappears.  The  galvanic 
excitabihty  of  the  muscle,  on  the  other  hand,  is  increased,  this  increase  last- 
ing often  for  several  months.  The  muscular  contractions  are  sluggish  and 
prolonged,  and  the  anodal  closure-contraction  equals,  and  finally  exceeds,  the 
eathodal  closure-contraction.  After  about  three  months  the  increased  gal- 
Yanic  excitability  is  diminished  in  consequence  of  atrophy  and  destruction 
of  the  muscular  fibres.  The  qualitative  changes  remain.  There  may  be, 
inaliy,  total  disappearance  of  the  galvanic  muscular  excitability. 

If  aifler  two  weeks  the  contractility  of  the  muscle  to  the  induced  or  faradic 
current  be  not  destroyed,  there  is  a  good  chance  of  restoration  of  the  aflfected 
muscle.   Restoration  is  also  possible  after  the  disappearance  of  faradic  excita- . 
Mity during  the  period  of  increased  galvanic  excitability.   Voluntary  impulses 
eto  be  transmitted  through  the  nerves  before  the  faradic  excitability  returns. 

Speedy  and  notable  wasting  of  the  muscles  which  present  the  reaction  of 
degeneration  is  a  diagnostic  feature.  This  occurs  too  early  and  goes  on  too 
npidly  to  be  referable  simply  to  disuse ;  it  denotes  trophic  disturbance,  and 
18  evidence  of  a  connection  of  nutrition  with  the  ganglion-cells  in  the  anterior 
portion  of  the  gray  matter  of  the  cord.  The  atrophy  in  some  muscles  may 
proceed  to  such  a  degree  that  all  trace  of  the  muscular  tissue  has  disappeared. 
The  temperature  of  the  surface  over  the  paralyzed  parts  is  lowered,  as  deter- 
mined by  the  thermometer  as  well  as  the  touch,  and  the  skin  has  a  livid 
appearance. 

Within  a  few  weeks  improvement  begins  either  in  all  or  in  a  certain  num- 
ber of  the  paralyzed  muscles.  In  a  small  minority  of  cases  the  improve- 
ment in  all  the  muscles  goes  on  to  complete  recovery.  In  the  large  majority 
of  cases  the  improvement  is  limited  to  muscles  incompletely  paralyzed  and 
Ktaining  more  or  less  su.sceptibility  to  the  faradic  current.  The  muscles 
which,  after  the  lapse  of  several  weeks,  are  without  any  improvement,  as  a 
rule  remain  permanently  paralyzed.  As  regards  the  number  and  the  situa- 
tion of  the  muscles  so  remaining  different  cases  present  great  diversities. 
The  permanent  paralysis  may  be  confined  to  one  lower  limb,  to  both  lower 
Bmbs,  to  an  upper  limb,  to  an  upper  and  lower  limb,  etc.  It  is  rare  for  all 
the  mu.sc]es  of  a  limb  to  remain  paralyzed  in  an  equal  degree  Often  the 
pinlysis  is  limited  to  a  certain  group  of  muscles,  especially  to  the  peroneal 
aid  anterior  tibial,  and  sometimes  even  to  a  single  muscle. 

The  permanent  paralysis  of  a  greater  or  less  number  of  muscles  involves 
10 disturbance  of  the  general  health.  The  assimilatory  and  the  nutritive  pro- 
•eaies  (exclusive  of  those  in  paralyzed  muscles)  may  go  on  as  completely  as 

Cnble.  In  all  respects  save  the  paralysis  and  its  local  consequences  the 
1th  may  be  excellent  and  the  duration  of  life  is  not  shortened. 
The  local  consequences  of  the  paralysis  are,  however,  by  no  means  trivial, 
i great  variety  of  deformities  are  results  of  this  disease.  The  growth  of  the 
knes  is  arrested.  Owing  to  a  want  of  a  proper  antagonism  of  the  muscles, 
fiptortions  of  the  feet  and  hands  are  comm(»n.  The  joints  liecome  loose  and 
Aco  admit  of  ready  dislocations.  The  painful  spectacles  so  often  met  w^ith 
f  shortened,  flaccid  limbs,  club-foot,  etc.,  if  not  congenital,  are  generally 
'jDOte  consequences  of  this  disease. 
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The  DIAGNOSIS  of  this  disease,  as  rcejards  other  paralytic  affections,  after  tl 
development  of  paralysis  is  easy.  The  diagnostic  points  Hummarized  are  ; 
follows:  The  paralysis  following  an  initial  fever  and  affecting  muscles 
rapid  succession  and  in  an  irregular  manner ;  the  paralysis  of  a  certai 
number  of  muscles  rapidly  bcc(miing  complete ;  the  rapid  appearance  of  tl 
reaction  of  degeneration  and  the  speedy  disappearance  of  reflex  and  teodr 
reacti(m  ;  early  and  progressive  atrophy  of  paralyzed  muscles ;  absence  • 
anaesthesia  ;  coldness  and  blueness  of  the  skin  over  the  paral^'zed  limbs; 
t4?ndency  to  gangrenous  inflammation  of  parts  exposed  to  pressure:  beg^ 
ning  improvement  within  a  few  weeks  in  some,  and  sometimes  in  all,  of  t 
paralyzed  muscles ;  permanent  paralysis  of  certain  of  the  affect<?d  muscles^ 
the  great  majority  of  cases.  The  discrimination  from  the  cerebral  paralrj- 
of  children  has  been  already  considered. 

We  possess  no  actual  knowledge  of  the  etiology  of  this  disease  beyond  in 
being  especially  incident  to  childhood.  Children,  usually  from  one  to  four 
years  of  age,  are  attacked  when  apparently  in  perfect  health  and  wbei 
nothing  is  apparent  on  which  suspicion  can  rest  as  causing  the  atUrk. 
These  facts  render  probable  a  special  cause,  the  nature  and  source  of  which 
are  unknown. 

The  disease  involves  very  little  danger  to  life.  As  regards  PRfHixosij*.  the 
danger  relates  to  permanent  paralysis  with  atrophy  of  a  greater  or  less  Dam- 
ber  of  muscles  and  the  deformities  arising  therefrom. 

The  object  of  treatment  in  the  early  stage  of  the  disease  is  the  prcventioB 
of  these ;  in  other  words,  the  prevention  of  the  changes  in  the  anterior  fmy 
columns  of  the  cord,  on  which  depend  the  permanent  paralysis  and  atrophrof 
groups  of  muscles  corresponding  to  the  situation  and  the  extent  of  tbe  tipinal 
lesions.  For  this  object  the  treatment  indicati'd  in  acute  myelitis  is  Twtm- 
mended — namely,  active  purgation,  local  bloodletting  by  cups  or  leeches. 
the  application  of  cold  to  the  spine,  dry  cupping  and  vesication,  luorcuriil 
inunctions,  the  internal  administration  of  ergot,  belladonna,  and  the  itidide 
of  potassium.  The  physician  must  use  his  discretion  in  the  employment  of 
these  measures,  having  due  regard  to  the  age  and  the  constitution  of  the 
patient.  Could  the  diagnosis  be  made  in  the  initial  febrile  stage,  perhapi 
more  would  be  accomplished  by  antipyretic  treatment  than  by  the  nieftsarei 
just  enumerated.  Unfortunately,  a  positive  diagnosis  is  rarely  madeinthii 
atage. 

The  treatment  aft<;r  the  occurrence  of  paralysis  has  for  it*  object  the 
restoration  of  motor  power  over  the  paralyzed  muscles  and  the  preventioi 
of  atrophy.  For  these  objects  the  reliance  is  chiefly  on  electrical  treatmeot 
Neurologists  are  generally  agreed  upon  the  superiority  of  tbe  galvanic  m- 
rent,  but  faradic  electricity  may  be  combined  with  advantage.  The  electricJ 
treatment  should  be  continued  steadily  for  many  months.  Hydropitby 
employed  with  proper  care,  and  massage,  are  useful.  The  s^-stem  shoiiM  l» 
well  nourished  and  invigorated  by  hygienic  measures,  together  with  toaic 
remedies  whenever  these  are  indicated  by  debility,  want  of  appetite,  feeWc 
digestion,  etc. 

The  treatment  of  the  deformities  which  are  likely  to  follow  this  diMft^c 
falls  within  the  province  of  surgery. 

Acute  Anterior  Poliomyelitis  in  the  Adult. 

It  was  fur  a  long  time  supposed  that  the  form  of  acute  atrophic  smm 
paralysis  described  in  the  preceding  article  was  confined  to  children.  It  i 
now  known  that  the  same  affection  may  occur  in  the  adult.    The  pathologiei 
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leisioQ  is  the  same  as  that  already  described — iiauiely,  an  acute  anterior  polio- 

jnjelitis. 

This  affection  in  the  adult  is  rare.  After  childhood  the  cerebral  symptoms 
^lich  in  children  accompany  the  initial  fever  are  less  marked.  The  clinical 
characteristics,  however,  which  relate  directly  to  the  spinal  affection  are  the 
8ame.    The  development  of  the  paralysis  is  rapid.     The  distribution  of  the 

Salyzed  muscles  is  irregular,  and,  as  regards  their  number  and  situation, 
ierent  cases  present  much  diversity.  In  more  or  less  of  the  affected  mus- 
cles reflex  and  electrical  excitability  is  soon  greatly  lessened  or  lost.  There 
IB  no  impairment  of  sensation.  The  bladder  and  rectum  are  unaffected.  The 
sexual  function  is  not  involved.  After  the  lapse  of  from  one  to  two  weeks 
improvement  in  certain,  or  it  may  be  in  all,  the  paralyzed  muscles  begins. 
If  improvement  begin  in  all  and  progress,  the  recovery  may  be  comptete 
tfter  several  weeks  or  months.  The  improvement  and  recovery,  however, 
maybe  limited  to  a  certain  proportion  of  the  paralyzed  muscles,  a  greater 
or  less  number  remaining  permanently  paralyzed.  These  rapidly  atrophy, 
and  as  remote  consequences  distortions  occur,  but  in  a  less  degree  than  in 
ehildhood. 

The  main  difficulty  in  diagnosis  is  to  distinguish  acute  anterior  poliomye- 
litis in  the  adult  from  primary  degenerative  neuritis  involving  several  nerves. 
In  both  affections  there  is  muscular  paralysis  with  rapid  atrophy  and  the 
reaction  of  degeneration,  but  in  neuritis  there  are  usually  severe  neuralgic 
pains,  and  often  other  sensory  disturbances  lacking  in  poliomyelitis. 

The  objects  of  treatment  and  the  measures  to  be  pursued  are  the  same  as 
b  the  disease  occurring  in  childhood. 

SubapCute  and  Ohronic  Anterior  Poliomyelitis— Subacute 
and  Ohronic  Atrophic  Spinal  Paralysis. 

Dnchenne  first  described,  under  the  name  of  subacute  anterior  general  spinal 
paralysis,  an  affection  characterized  by  the  gradual  or  by  the  rapid  develop- 
ment of  paralysis — first,  usually,  of  the  lower  and  then  of  the  upper  extremi- 
ties—without marked  disturbances  of  sensation,  combined  with  progressive 
atrophy  of  the  paralyzed  muscles,  and  by  loss  of  reflex  and  of  faradic  excit- 
ability. The  recorded  post-mort«m  examinations  do  not  suffice  for  positive 
statement^)  as  to  the  anatomical  basis  of  the  disease.  Tt  is  believed  that  the 
disease  is  pathologically  a  subacute  or  a  chronic  myelitis  of  the  anterior 
horns. 

The  clinical  characteristics  are  analogous  to  those  of  the  acute  affection, 
exclasive  of  symptoms  denoting  acuteness.  Fever  is  absent.  The  develop- 
Bentof  the  paralysis,  as  a  rule,  is  not  rapid  but  gradual,  extending  over  months 
or  even  years.  Groups  of  muscles  of  the  lower  extremities  are  usually  first 
liwted,  and  the  paralysis  sooner  or  later  may  extend  to  groups  in  the  upper 
extremities  and  in  the  trunk.  The  irregular  distribution  of  the  paralyzed 
irascles  is  a  feature  of  this  as  of  the  acute  affection.  The  paralyzed  mus- 
'  eles  present  the  reaction  of  degeneration,  either  complete  or  partial,  and 
•trophy  occurs,  evidently  from  trophic  disturbance.  Reflex  excitability  of 
the  paralyzed  muscles  is  extinguished.  Sensibility  is  but  little  or  not  at  all 
impaired.     The  bladder  and  rectum  are  not  involved. 

Complete  recovery  takes  place  oftener  than  in  the  acute  affection:  but,  in 
a  certain  proportion  of  cases,  the  recovery  is  limited  to  a  greater  or  less  num- 
herofthe  paralyzed  muscles,  the  others  remaining  permanently  paralyzed. 
Distortions  follow  the  disturbance  of  the  normal  e<juilibrium  of  antagonizing 
■iiseles.  Death  is  sometimes  caused  by  an  extension  of  the  paralysis  upward, 
aothat  deglutition  and  respiration  become  affected. 
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rVauL-?.  There  is  no  connection  with  social  condition  or  particular  occapi- 
■n  Q-.  Sfveral  members  of  the  same  family  in  repeated  instances  have  be« 
isr-!c*i.  Kut  most  cases  of  hereditary  muscular  atrophy  do  not  belong  to  tke 
A."^n-t>uohenne  type.  It  has  been  supposed  in  some  cases  to  proceed  froB 
ina-ie  muscular  exertion.  Like  most  affections,  it  is  sometimes  attributed  to 
zhv  icti"U  of  cold. 

The  .rreat  object  of  treatment  is  the  arrest  of  the  progress  of  the  affec- 
::.in.  The  measures  for  this  object  have  reference  to  the  affected  muscles 
Aod  the  ireneral  condition.  Undue  exertion  of  the  affected  muscles  is  to  be 
AV'.aded.  but  a  certain  amount  of  exercise  is  important.  The  circulation  and 
nutrition  within  the  affected  muscles  are  to  be  promoted  by  friction  aod 
>faauipooing  and  the  use  of  stimulating  embrocations.  As  regards  treatment 
addressed  directly  to  the  affection,  however,  the  most  potential  measure  is 
the  employment  of  electricity.  Each  of  the  different  forms  of  electricity  i» 
useful,  and  they  may  be  employed  in  alternation.  Measures  having  reference 
to  the  general  condition  are  those  which  invigorate  the  powers  of  the  system. 
Horv.  as  in  cases  of  progressive  locomotor  ataxia,  judicious  management, 
although  it  may  fail  to  effect  recovery,  may  do  much  toward  retarding  the 
pn»gress  of  the  affection  and  prolonging  the  life  of  the  patient.  The  point  in 
the  pn.»gress  of  the  affection  at  which  the  arrest  is  effected  is  of  great  import- 
ance to  the  patient ;  hence  the  desirableness  of  an  early  diagnosis. 

In  one  of  the  cases  at  Bellevue  Hospital  which  has  been  referred  to,  in 
which  the  muscles  of  the  arm,  thigh,  and  back  are  greatly  atrophied,  not  only 
has  there  been  no  progress  of  the  disease  during  nearly  ten  years,  but  the 
p;itient  is  greatly  improved,  and  although  the  atrophied  muscles  remain  the 
sanK\  ho  has  been  able  for  several  years  to  do  active  duty  as  a  hospital  nurse 
and  in  other  kinds  of  labor. 

Spastic  Spinal  Paralysis— Primary  Lateral  Sclerosis. 

In  1^75,  Krb  described  a  group  of  symptoms  as  a  well-defined  disea.<o  to 
which  ho  ij:uvo  the  iiaine  spasfic  spinaf  parah/si's.  Charcot,  who  had  pre- 
viously nH*i»gnizod  the  main  features  of  the  disease,  accepted  Erb's  descrij*- 
tioii.  but  oallod  the  affection  spasmodic  (ahes  dorsaJis.  The  leading  symptoms 
aiv  sli>\vly-dovoloping  paralysis,  rigidity  of  the  affected  muscles,  contractures. 
:iiid  iiuTOiisod  toiulon  roflexes.  There  is  absence  of  sensory  and  of  trophic 
vh.Niurbanoos  in  uncomplicated  cases. 

It  JN  assuniotl  by  Krb  and  by  Charcot  that  the  anatomical  characteristic  of 

\\w  vlw*'a>o  is  primary  selorof<is  of  the  lateral  columns  of  the  cord.    This  view 

In    u   hariinuiv  with  the  teaching  of  Charcot,  that  sclerosis  of   the  lateral 

(.vUiiusiN.  Nvhoihor  primary  or  secondary,  is  attended  by  tension  of  the  par- 

i.\   ^vl   luusolos.      The  assumption,   however,   that    ErVs    spasmodic  spinal 

■\u.4!\N)N  dofvnds  upon  primary  lateral  sclerosis  has  not   as  yet  been  con- 

li.iivxi  S\  ^H»M  iiu»rtoni  examinations.     Charcot  himself  has  published  a  i^ase 

:;   \k  \\  V  \\  \w  \\m\   diagnosticated   this   disease  during   life,  and    the  autopsy 

^  Nv.*'.vxi  luiiliiplo  solorosis.     A  variety  of  affections  of  the  spinal  cord  and  of 

'.    'L  »  u  ui.iN  produoo  the  combination  of  symptoms  described  by  Erb,  such 

ii,  i.x  !t\dtoooplialus,  transverse  myelitis  in  the  dorsal  or  cervical  region. 

.  ..  :  .    i   \\w  ooid,  compression  of  the  cord,  multiple  sclerosis,  hydromyelus, 

V  ;.i"»iiu'd  NYMoniic  diseases  of  the  cord.     In  these  cases  the  symptoms 

.    \    *'i   I  N'lii;;  timo  those  of  pure  spastic  paralysis,  but  eventually  other 

^     .    V -i      i>  I  \\\\k\  are  superadded.      In  the  present  state  of  the  question 

■;^  j'vi  (.»  ivoognize  as  a  distinct  symptomatic  affection  the  clinical 

.  .  ^     :!.u'i   h\    Krb,  but   it   is  necessary  to  await  future  investigations 

'.    '^    *w    iiuinpi  to  localize  the  anatomical  changes  which  form  its  basis. 
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r*icle  the  ordinary  form  of  progressive  muscular  atrophy  will  be  described, 
liis  may  be  considered  to  be  neuropathic  in  origin. 

Progressive  muscular  atrophy  may  be  primary  or  secondart/.  In  the 
econdary  form  (deuteropathic  of  Charcot)  the  chronic  anterior  poliomyelitis 
»  secondary  to  some  other  morbid  process  in  the  cord,  such  as  primary  lat- 
eral sclerosis(?),  posterior  spinal  sclerosis,  spinal  meningitis,  and  insular  scle- 
t>sis.  Of  the  secondary  form,  that  consecutive  to  lateral  sclerosis  is  the 
nost  important,  and  is  called  amyotrophic  lateral  sclerosis.  It  will  receive 
consideration  in  a  separate  article.  The  intimate  connection  between  chronic 
bulbar  paralysis  and  progressive  muscular  atrophy  in  symptomatology,  devel- 
opment, and  pathology  has  already  been  mentioned  in  treating  of  the  former 
affection. 

The  ANATOMICAL  APPEARANCES  in  the  spinal  cord  in  cases  of  progressive 
modcular  atrophy  are  similar  to  those  met  with  in  the  later  stages  of  infantile 
q)inal  paralysis.  The  primary  change  is,  however,  best  regarded  as  a  degen- 
erative atrophy  of  the  ganglion-cells,  and  not  as  a  myelitis.  No  changes  may 
be  visible  to  the  naked  eye,  or  a  more  or  less  distinct  atrophy  of  the  anterior 
horns  may  be  discerned.  The  microscopical  examination  shows  the  various 
stages  of  pigmentary  and  sclerotic  atrophy  of  the  motor  ganglion-cells  in  the 
interior  horns,  the  presence  of  a  few  granular  corpuscles,  and  increase  with 
iDdoration  of  the  interstitial  tissue,  especially  well  marked  in  the  neighbor- 
hood of  the  atrophied  cells  or  cell-groups.  Gray  degeneration  of  the  anterior 
nerve-roots  and  of  peripheral  nerves  supplying  the  affected  muscles  is  also 
present.  The  changes  in  the  muscles  are  not  those  of  a  simple  fatty  degen- 
eration, as  was  at  one  time  supposed.  They  consist  in  a  simple  atrophy  of  the 
muscular  fibres,  which  become  smaller  and  smaller,  but  preserve  their  striae 
antil  much  reduced  in  size.  Many  of  the  fibres  possess  a  greatly  increased 
number  of  sarcolemma  nuclei,  and  some  may  present  the  characters  of  fatty 
degeneration.  The  interstitial  tissue  is  at  the  same  time  increased  in  amount, 
and  may  contain  .some  fat-cells.  It  is  a  noteworthy  fact  that  the  affected  mus- 
cles do  not  undergo  atrophy  in  their  entire  volume  at  once,  as  is  the  case  in 
iofantile  spinal  paralysis,  but  that  individual  fibres  or  bundles  of  fibres  become 
•twphied,  while  adjoining  fibres  may  remain  of  normal  size.  This  peculiarity 
of  atrophy  of  individual  fibnjs  or  of  single  bundles  in  a  muscular  mass  forms 
one  of  the  distinguishing  characters  of  progressive  muscular  atrophy. 

Progressive  muscular  atrophy  generally  begins  in  one  of  the  upper  extrem- 
ities, often  er  in  the  right  than  in  the  left.  The  affection  is  at  first  usually  lim- 
ited to  a  certain  number  of  muscles.  In  the  larger  proportion  of  cases  some 
of  the  muscles  of  the  hand  are  primarily  affected.  The  muscles  forming  the 
kail  of  the  thumb  and  the  ball  of  the  little  finger  and  the  interosseous  mus- 
cles are  first  atrophied.  Less  frequently  the  muscles  of  the  shoulder  or  of 
the  arm  or  of  the  forearm  are  the  first  to  become  atrophied.  Corresponding 
■nscles  of  the  other  extremity  are  likely  to  become  subsequently  affected,  the 
■fection  thus  exemplifying  the  law  of  parallelism.  More  or  less  gradually 
Ae  affection  extends  over  the  muscular  system.  Not  only  the  muscles  of 
4e  extremities,  but  those  of  the  trunk,  are  likely  to  become  atrophied,  and 
n  some  cases  the  latter  are  first  affected.  The  intercostal  muscles  and  the 
Baphragm  may  be  involved,  and  death  may  be  produced  by  apnoea.  The 
ntiscles  of  deglutition  may  become  involved,  and  the  affection  may  prove 
•ttl  by  causing  inanition.  The  atf'tMrtion  is  limited  to  the  voluntary  muscles. 
A  marked  degree  of  atrophy  of  external  muscles  renders  the  appearance 
triking  and  characteristic.  In  a  case  which  came  under  my  observation 
he  atrophy  was  limited  to  the  muscles  of  the  left  shoulder,  arm,  and  fore- 
tfm.    The  right  scapula  was  well  covered  by  its  muscles,  but  on  the  left 
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side  this  bone  was  conspicuous,  its  boundaries  distinct,  and  the  Kpinous  rid:^ 
projecting.  The  whole  of  the  upper  limb  was  attenuated,  presenting  a  reIDU^ 
able  contrast  with  its  fellow.  In  a  case  reported  by  Kcade,  the  patient,  a  joi^ 
man,  when  stripped  to  the  waist  "  exhibited  the  neck,  chest,  and  arms  to  . 
elbow-joints  reduced  to  the  most  abject  degree  of  emaciation.  The  eniacia^  ^ 
was  perfectly  symmetrical ;  the  greater  and  lesser  pectoral  muscles  were  li^-i 
more  dense  than  the  strongest  brown  wrapping-paper ;  the  muscles  of  f^ 
neck,  anterior  and  posterior,  proportionately  attenuated ;  the  muscles  on  x^ 
ficapula?,  particularly  the  supra-  and  infraspinatus,  were  so  much  dimiui^f^e^ 
as  to  show  the  spine  of  the  bone  with  distinctness  only  less  than  the  dn 
bone ;  all  prominences  from  the  deltoids  were  gone,  and  the  muscles  of  tin 
humeri  were  reduced  to  the  cellular  membrane,  the  mere  elementary  outlim 
of  the  muscles,  the  biceps  and  triceps  especially.  From  the  elbows  ihemiu. 
cles  of  the  forearms  and  hands  displayed  the  full  development  of  a  niJMut 
and  vigorous  man  of  his  stature,  with  all  the  concomitant  power,  senifibilitj, 
and  aptitude  for  use.  All  the  muscles  outside  the  pelvis  and  those  of  the 
inferior  extremities  were  full,  strong,  and  well  formed.*'*  A  patient  in  htllt- 
vue  Hospital  presents  great  attenuation  of  the  arms  and  thighs,  the  foreanns 
and  legs  retaining  a  large  muscular  development.  In  this  case  the  masclei 
of  the  back  are  affected,  so  that  in  walking  the  spine  is  curved  backward, 
and  on  raising  the  upper  extremities  the  scapula)  are  thrown  outward  in  a 
remarkable  manner,  forming  what  has  been  called  the  "  wing  shoulder."  la 
another  case  the  atrophy  is  limited  to  the  feet  and  about  two-thirds  of  the 
muscles  of  the  calves,  the  remaining  third  of  the  latter  being  unaflfeciwL 
The  feet  have  the  appearances  of  bones  covered  only  with  integumenL 
Oases  have  been  reported  in  which  the  affection  extended  over  the  grett«r 
part  of  the  voluntary  muscular  system.  The  tongue,  the  muscles  of  mat- 
tication,  the  facial  muscles,  and  the  muscles  of  the  larynx  may  be  included 
in  the  general  atrophy.  In  a  case  cited  by  Thouvenel  the  power  of  mov. 
ing  the  limbs  and  body  was  lost,  and  the  patient  was  able  only  to  move 
the  head  feebly.  The  tongue  was  involved  in  this  case,  and  deglutition  wu 
difficult.  Trousseau  refers  to  a  case  treated  by  Bretonneau  in  which  the 
power  of  speech  and  all  voluntary  movements,  except  of  the  head  and  of  the 
forefinger  of  the  right  hand,  were  lost.  This  patient,  a  female,  held  commi- 
nications  with  her  family  by  indicating  letters,  in  this  way  forming  words  and 
sentences.  She  dictated  in  this  manner  her  last  will  and  testament.  When 
the  atrophy  is  limited  to  a  few  muscles  the  loss  of  substance  is  rendered 
striking  by  the  normal  size  of  the  adjacent  muscles.  Atrophy  of  one  cUa 
of  muscles — for  example,  the  flexors  or  extensors  of  the  limbs— causes  dis- 
tortion by  the  contraction  of  the  muscles  which  are  not  affected,  the  contrw- 
tion  arising  from  the  loss  of  antagonism.  Distortions  of  the  head,  trunk, 
and  extremities  may  be  produced  by  the  limitation  of  the  atrophy  to  certain 
muscles,  or  by  the  progress  of  the  atrophy  being  much  greater  in  some  mnfr 
cles  than  in  others.  The  characteristic  appearances  belonging  to  the  affectioi 
give  to  it  a  physiognomy  by  which  it  is  readily  recognized  in  well-mirked 
cases.  Among  the  frequent  deformities  may  be  mentioned  the  claw-like  hani 
or  matn  en  griffe.  The  first  phalanges  are  extended,  the  second  and  third  aw 
flexed.  This  deformity  is  due  to  paralysis  of  the  interosseous  and  lambricil 
muscles.  In  the  early  part  of  its  progress  the  disease  may  escape  recogoitioi 
if  a  close  examination  be  not  made. 

In  general,  the  first  evidence  of  trouble  is  weakness  of  the  affected  m^Mr 
cles.  arising  from  the  atrophy.  Pain  or  soreness  precedes  and  aecompaiiic* 
the  affection  in  a  certain  proportion  of  cases.  Generally  the  pain  is  no* 
severe.     It  is  referred  to  the  affectiid  muscles,  and  is  of  a  neuralgic  chancteT. 

*  Dublin  Quarleriy  JournaL 
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7le  affected  parts  are  notably  sensitive  to  cold,  and  their  temperature  is 
^low  that  of  other  parts.      Defective   capillary  circulation    is   sometimes 
fcown  by  congestion  of  the  surface.     Quivering  movements  of  the  fibres 
>f  the  affected  muscles,  called  fibrillary  contractions,  arc  often   observed, 
^od  sometimes  subsultus  of  the  tendons  and  slight  twitchings  of  the  parts 
to  which  the  tendons  are  attached.     These  movements  occur  irrespective  of 
(be  will,  occasion  no  pain,  and  the  patient  may  "not  be  conscious  of  them. 
The  sensibility  of  the  surface  is  unaffected.     The  mental  faculties  remain 
intact,  and  there  are  no  symptoms  pointing  to  intracranial  disease.      The 
appetite,  digestion,  and  nutrition  may  continue  unaffected.     There  is  no  loss 
of  power  over  the  bladder  or  rectum,  even  when  the  affection  is  far  advanced, 
por  does  the  heart  become  affected.     Constipation  may  be  produced  by  atro- 
phy of  the  abdominal  muscles.    The  affected  muscles  lose  their  electro-contrac- 
tility  only  in  proportion  as  they  become  atrophied  and  degenerated  ;  and  the 
fihres  which  are  unaffected  respond  to  the  electrical  current.     For  this  reason 
it  is  difficult  to  make  out  the  reaction  of  degeneration,  which  is  confined  to  the 
atrophied  fibres,  but  by  careful  examination  it  has  been  detected  in  muscles 
greatly  atrophied.    This  apparent  preservation  of  electrical  contractility  serves 
to  distinguish  the  affection  from  the  wasting  of  muscles  incident  to  the  acute 
aid  chronic  forms  of  anterior  poliomyelitis,  which  have  been  considered. 

The  progress  of  the  affection  is  slow.  More  or  less  slowly  increasing,  it 
IB  thus,  as  a  rule,  progressive,  as  the  name  implies.  This  rule,  however,  is 
not  without  many  exceptions.  Often  it  remains  stationary  after  having  pro- 
gressed to  a  certain  extent.  In  a  few  cases  recovery  may  be  said  to  take 
place ;  that  is,  the  affection  ceases  without  leaving  any  permanent  deformity 
or  notable  debility.  It  may  continue,  slowly  progressing,  a  great  number  of 
years  before  tending  to  a  fatal  result.  The  prognosis  is  extremely  unfavor- 
able. The  most  to  be  hoped  for  is  that  it  will  cease  to  progress  or  that  its 
progress  will  be  very  gradual.  Retrogression  is  not  to  be  expected  after 
niQch  change  in  the  muscles  has  taken  place.  Life  may  be  destroyed  by 
apnoea  if  the  respiratory  muscles  become  affected,  or  by  inanition  from  atro- 
phy of  the  muscles  concerned  in  deglutition.  In  other  cases  death  tiikes 
pkce  after  a  long  and  tedious  confinement  to  the  bed  if  the  patient  be  not 
carried  off  by  some  intercurrent  disease. 

As  regards  duration,  the  following  are  the  results  of  the  analysis  of  105 
eases  by  Roberts:  Mean  duration  of  cases  ending  in  recovery,  one  year  and 
two  months ;  of  cases  ending  in  permanent  arrest,  two  years  and  three  months ; 
of  cases  ending  fatally,  five  years  and  two  months.  Of  the  cases  which 
recovered,  the  longest  duration  was  two  and  a  half  years,  and  the  shortest 
eight  months.  Of  the  cases  proving  fatal,  the  longest  duration  was  twenty- 
three  years,  and  the  shortest  twelve  months.  The  longest  case  ending  in 
arrest  continued  active  for  seven  years,  and  the  shortest  for  four  months. 

The  DIAGNOSIS  relates  to  the  exclusion  of  other  affections  which  are 
attended  by  muscular  atrophy,.such  as  diffuse  myelitis,  anterior  poliomyelitis, 
primary  neuritis,  and  primary  muscular  affections  with  atrophy.  The  chief 
pwnts  to  be  considered  are  the  typical  onset  of  the  di.sease  in  the  small  mus- 
elesof  the  hand  ;  the  development  of  the  atrophy  first  in  individual  muscles, 
aod  even  in  individual  muscular  fibres,  and  not  in  groups  of  muscles ;  the 
typical  extension  of  the  atrophy  to  the  muscles  of  the  shoulder  and  other 
jwts;  the  development  of  bulbar  paralysis  in  .some  cases;  the  ap])aront  pres- 
erratioD  for  a  long  time  of  electric  excitability ;  the  absence  of  sensory  dis- 
torbances ;  and  the  existence  of  paralysis  only  in  proportion  to  the  degree  of 
atrophy. 

the  CAUSATION  is  obscure.  The  affection  rarely  occurs  under  adult  age, 
>nd  it  is  unusual  after  middle  life.     Males  arc  much  oi'tener  affected  than 
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females.  There  is  no  connection  with  social  condition  or  particular  occu|>« 
tions.  Several  members  of  the  same  family  in  repeated  instances  have  !>ee?- 
affected,  but  most  cases  of  hereditary  muscular  atrophy  do  not  belong  to  tk| 
Aran-Duchenne  type.  It  has  been  supposed  in  some  cases  to  proceed  fr<^ 
undue  muscular  exertion.  Like  most  affections,  it  is  sometimes  attributed 
the  action  of  cold. 

The  great  object  of  treatment  is  the  arrest  of  the  progress  of  the  a^^ 
tion.     The  measures  for  this  object  have  reference  to  the  affected  mus^ji 
and  the  general  condition.     Undue  exertion  of  the  affected  muscles  ii*  tv,  i 
avoided,  but  a  certain  amount  of  exercise  is  important.     The  circulation  45^/ 
nutrition  within  the  affected  muscles  are  to  be  promoted  by  friction  ag^f 
shampooing  and  the  use  of  stimulating  embrocations.     As  regards  treatiaeot 
addressed  directly  to  the  affection,  however,  the  most  potential  measure  it 
the  employment  of  electricity.     Each  of  the  different  forms  of  electricity  a 
useful,  and  they  may  be  employed  in  alternation.     Measures  having  refercDoe 
to  the  general  condition  are  those  which  invigorate  the  powers  of  the  sjstea. 
Here,  as  in  cases  of  progressive  locomotor  ataxia,  judicious  roanagemeot) 
although  it  may  fail  to  effect  recovery,  may  do  much  toward  retarding  the 
progress  of  the  affection  and  prolonging  the  life  of  the  patient.    The  point  b 
the  progress  of  the  affection  at  which  the  arrest  is  effected  is  of  great  import- 
ance to  the  patient ;  hence  the  desirableness  of  an  early  diagnosis. 

In  one  of  the  cases  at  Bellevue  Hospital  which  has  been  referred  to,  in 
which  the  muscles  of  the  arm,  thigh,  and  back  are  greatly  atrophied,  notonlj 
has  there  been  no  progress  of  the  disease  during  nearly  ten  years,  but  the 
patient  is  greatly  improved,  and  although  the  atrophied  muscles  remain  the 
same,  he  has  been  able  for  several  years  to  do  active  duty  as  a  hospital  nane 
and  in  other  kinds  of  labor. 

Spastic  Spinal  Paralysis— Primary  Lateral  Sclerosis. 

In  1875,  Erb  described  a  group  of  symptoms  as  a  well-defined  diseaiie  to 
which  he  gave  the  name  spaxfic  spinal  paralysis.  Charcot,  who  had  pre- 
viously recognized  the  main  features  of  the  disease,  accepted  Erb's  descrip- 
tion, but  called  the  affection  spasmodic  tabes  (hrsa/is.  The  leading  symptoms 
are  slowly-<leveloping  paralysis,  rigidity  of  the  affected  muscles,  c^mtracturw. 
and  increased  tendon  reflexes.  There  is  absence  of  sensory  and  of  trophic 
disturbances  in  uncomplicated  cases. 

It  is  assumed  by  Erb  and  by  Charcot  that  the  anatomical  characteristic  of 
the  disease  is  primary  sclerosis  of  the  lateral  columns  of  the  cord.  ThisTiet 
is  in  harmony  with  the  teaching  of  Charcot,  that  sclerosis  of  the  lateral 
columns,  whether  primary  or  secondary,  is  attended  by  tension  of  the  par-  • 
alyzed  muscles.  The  assumption,  however,  that  Erb's  spasmodic  spinal 
paralysis  depends  upon  primary  lateral  sclerosis  has  not  as  yet  been  coo- 
firmed  by  post-mortem  examinations.  Charcot  himself  has  published  a  case 
in  which  he  had  diagnosticated  this  disease  during  life,  and  the  autopsy 
revealed  multiple  sclerosis.  A  variety  of  affections  of  the  spinal  cord  and  of 
the  brain  may  produce  the  combination  of  symptoms  described  by  Erb,  sndi 
as  chronic  hydrocephalus,  transverse  myelitis  in  the  dorsal  or  cervical  region, 
tumors  of  the  cord,  compression  of  the  cord,  multiple  sclerosis,  hydromjeltts, 
and  combined  systemic  diseases  of  the  cord.  In  these  cases  the  gjmptomi 
may  be  for  a  long  time  those  of  pure  spastic  paralysis,  but  eventually  otbef 
symptoms,  as  a  rule,  are  superadded.  In  the  present  state  of  the  qucitioi 
it  seems  proper  to  recognize  as  a  distinct  symptomatic  affection  the  clinicJ 
picture  drawn  by  Erb,  but  it  is  necessary  to  await  future  inve«tigitioa» 
before  we  attempt  to  localize  the  anatomical  changes  which  form  it«  bui^ 
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The  combination  of  locomotor  ataxia  with  lateral  sclerosis  has  been 
escribed  especially  by  Westphal.  In  these  cases  there  is  an  extension  of 
he  sclerotic  process  from  the  posterior  to  the  lateral  columns.  Muscular 
igidity  is  added  to  the  characteristic  ataxic  symptoms.  Secondary  lateral 
derosis  has  been  repeatedly  mentioned  already  as  forming  the  descending 
lecondary  degeneration  of  Tilrck. 

The  combination  of  lateral  sclerosis  with  anterior  poliomyelitis  constitutes 
tlie  disease  called  amyotrophic  lateral  sclerosis,  which  will  be  described  in  the 
next  article. 

From  a  clinical  point  of  view  the  symptoms  described  by  Seguin  in  1873, 
lod  called  by  him  "  tetanoid  pseudo-paraplegia/'  subsequently  described  by 
Erh  and  called  spasmodic  spinal  paralysis,  and  by  Charcot  under  the  name 
of  spasmodic  dorsal  tabes,  represent  a  distinct  and  easily-recognized  para< 
lytic  affection.  Cases  presenting  its  distinctive  features,  as  delineated  by 
these  authors,  have  fallen  under  my  observation. 

A  synopsis  of  the  clinical  history  is  as  follows : 

Incomplete  paralysis  (paresis)  begins  in  cither  the  lower  or  the  upper 
extremities — according  to  Erb,  much  oftener  in  the  former.  The  paralysis 
rery  slowly  increases.  Aft«r  having  reached  a  certain  degree  it  is  accom- 
panied by  twitchings  of  the  muscles  and  muscular  rigidity.  The  twitchings 
occur  in  connection  with  voluntary  movements  as  well  as  irrespective  of  the 
fill,  and  especially  at  night.  The  muscular  tension  or  stiffness  is  at  first  ex- 
ited by  motor  acts,  and,  lasting  for  a  few  moments  only,  after  a  time  becomes 
persistent,  and  at  length  leads  to  a  permanently  rigid  extension  of  the  limbs. 

Pressure  on  the  toes  excites  tremor  of  the  foot  and  sometimes  of  the  leg. 
Fremor  is  excited  by  a  rapid  flexion  of  the  foot  or  by  pressure  with  the  hand 
upon  the  toes.  This  symptom  is  called  ankle-clonus  (p.  673).  It  is  not,  how- 
»ver,  peculiar  to  this  affection.  Tremor  occurring  with  a  certain  degree  of 
riolence,  and  sometimes  extending  to  the  other  limb,  has  been  called  by 
Brown-S^uard  by  the  inappropriate  name  "  spinal  epilepsy."  It  may  some- 
imes  be  excited  by  mere  contact  of  the  fingers  with  the  skin. 

The  tremor,  stiffness,  and  spasmodic  twitchings  added  to  the  paralysis 
ncrease  the  difficulty  in  walking,  and  give  rise  to  what  is  termed  by  Erb  the 
'spastic  gait,"  which  he  thus  describes:  "The  feet  seem  to  cleave  to  the 
ground;  the  tips  of  the  feet  find  an  obstacle  in  every  irregularity  of  the 
jTuund ;  every  step  is  accompanied  by  a  peculiar  hipping  elevation  of  the 
irhole  body  ;  .  .  .  .  the  patient  immediately  gets  upon  his  toes,  and  steps 
forward  on  them,  showing  a  tendency  to  fall  forward.  The  legs  are  close 
agether,  held  stiffly,  the  knees  somewhat  depressed  forward,  the  upper  part 
)f  the  body  slightly  bent  forward."  This  mode;  of  walking  is  distinctive  as 
Jontrasted  with  the  purely  paralytic  and  the  ataxic  gait.^  The  difficulty  in 
ftlking  is  out  of  proportion  to  the  impairment  of  muscular  power,  yet  there 
B  no  resemblance  to  ataxia. 

Reflex  motions  are  abnormally  excited  by  percussion  of  the  tendons,  the 
fection  in  this  respect  offering  a  contrast  to  ataxia.  Sensibility  remains 
Btact.  The  bladder  and  rectum  are  unaffected.  There  is  no  tendency  to 
«d-8ores.  The  sexual  functions  may  be  retained.  The  muscles  for  a  long 
€riod  do  not  undergo  atrophy.  Cerebral  symptoms  are  absent.  The  elcc- 
rical  excitability  of  the  muscles  is  slightly  diminished,  but  there  is  no  reac- 
ion  of  degeneration. 

The  DURATION  of  the  affection  extends  over  many  years.  It  may  slowly 
rogress  in  degree,  and  gradually  be  diffused  over  all  the  extremities,  or,  hav- 
)g  reached  a  certain  stage,  it  may  remain  stationary  for  an  indefinite  period. 
*  Vide  Zi^m89en*8  Cfyc.  of  Med.,  Am.  ed.,  vol.  xiii.  p.  97. 
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Patients  jrenerally  die  from   some  intercurrent  disease.     If,  however,  it  If 
otherwise,  iind  the  affection  continue  to  he  progressive,  confinement  to  the  bi^ 
is  at  length  necessary.     The  affection  may  extend  to  the  iii«dn))a  oblon^r^ 
and  give  rise  to  the  symptoms  of  bulbar  paralysis.     Cystitis  and  bed-!?oresk. 
not  occur  in  typical  cases. 

The  foregoing  account  applies  to  typical  cases.    The  symptoms  may  be  v.«^ 
ciated  with  those  of  ataxia  in  different  degrees.     The  inference,  then,  is  tfcii 
the  sclerosis  also  embraces  the  posterior  columns.     The  affection  may  be  ^gj, 
lateral,  confined  either  to  one  limb  or  to  the  two  limbs  on  one  side.    1^ 
may  occur  more  or  less  speedily  muscular  atrophy.     Under  these  circniB. 
stances  the  affection  has  been  described  by  Charcot  under  the  name  wnvo. 
trophic  lateral  sclerosis.     This  form  will  be  noticed  under  a  separate  headiig. 

The  ETIOLOGY  of  this  affection  is  not  less  obscure  than  that  of  the  oth«r 
sclerotic  affections  of  the  spinal  cord.  In  the  great  majority  of  cases  the  age 
of  patients  is  between  thirty  and  fifty.  Men  are  oftener  affected  than  wuoen, 
and  the  affection  occurs  in  persons  apparently  in  robust  health.  In  a  tjpieil 
case  which  came  under  my  observation  the  patient  had  suffered  much  from 
syphilis. 

This  form  of  paralysis  admits  of  a  favorable  prognosis  as  regards  i  fatal 
termination.  Erb  states  that  recovery  may  be  said  to  have  taken  place  in 
two  cases  under  his  observation,  and  notable  improvement  in  three  caaei 
The  chief  source  of  danger  relating  to  the  disease  is  the  liability  to  the  occur- 
rence of  bulbar  paralysis  or  muscular  atrophy. 

The  principles  of  treatment  are  essentially  the  same  as  in  the  other  varie- 
ties of  sclerotic  disease.  Electricity,  especially  the  galvanic  current,  is  to  be 
employed,  and  hydropathic  measures  may  be  tried  with  proper  care  and  pre- 
cautions.    Strychnia  is  contraindicated. 

Amyotrophic  Lateral  Sclerosis. 

Progressive  muscular  atrophy,  as  has  already  been  mentioned,  may  be  a 
primary  affection  or  may  be  secondary  to  other  diseases  of  the  spinal  conL 
Of  the  secondary  or  deuteropathic  forms  of  progressive  muscular  atropby, 
that  designated  by  Charcot  in  1874  as  amyotrophic  lateral  sclerosis  has 
received  especial  attention.  In  this  disease  the  symptoms  of  progresflTe 
muscular  atrophy  are  preceded  by  paralysis  and  accompanied  by  rigidity.  Ib 
other  words,  the  symptoms  of  lateral  sclerosis  and  of  progressive  muwular 
atrophy  are  combined.  Post-mortem  examinations  have  revealed  the  \mm 
of  progressive  muscular  atrophy  (degeneration  and  atrophy  of  the  ganglioB- 
cells  of  the  antxjrior  horns),  together  with  sclerosis  of  the  pyramidal  tnctniB 
the  anterior  and  the  lateral  columns.  The  antero-lateral  sclerosis  occupiei 
the  same  situations  as  in  Tiirck's  secondary  descending  degeneration  ;  that  ifl,i 
narrow,  wedge-shaped  tract  on  each  side  of  the  anterior  median  fissure,  knon 
as  the  columns  of  Tiirck,  and  a  triangular  column  in  the  posterior  partofeack 
lateral  column,  known  as  the  pyramidal  tract  of  these  columns.  (See  p.  670.) 
Bands  of  sclerotic  tissue  connecting  the  diseased  parts  of  the  anterior  honf 
with  the  sclerosed  lateral  columns  have  been  observed.  The  microscopieal 
changes  are  those  which  have  already  been  described  as  characterixing  pro- 
gressive muscular  atrophy  and  gray  degeneration  of  the  pyramidal  tracts.  Ii 
some  instances  the  degeneration  of  the  pyramidal  tracts  has  been  traced 
throughout  their  whole  extent  from  their  origin  in  the  cerebral  cortex  to  their 
terminations  in  the  spinal  cord.  The  large  pyramidal  ganglion-cella  in  tte 
motor  cortical  zone  have  been  found  atrophied  in  these  cases.  The  disease  ii} 
in  the  majority  of  cases,  accompanied  by  the  symptoms  and  lesions  ofchroBie 
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uilbar  imralysis.  The  primary  lesion  is  to  be  regarded  as  degeneration,  and 
ot  inflammation. 

The  paralysis  begins  generally  in  the  upper  limbs,  and  extends  to  the 
3irer,  but  in  some  instances  the  reverse  is  the  ease.  The  spastic  symptoms 
r€  usually  more  marked  in  the  lower  extremities,  and  the  atrophic  symptoms 
D  the  upper  extremities.  The  atrophy  of  muscles  generally  begins,  as  in 
ftrogres.Hive  muscular  atrophy,  in  the  small  muscles  of  the  hand.  In  distinc- 
iun  from  progressive  mu.<<cular  atrophy  the  tendon  reflexes  of  the  paralyzed 
nuscles  are  increased.  In  an  advanced  stage  of  the  disease  contractures  occur. 
I^hnormal  electrical  reaction  can  be  made  out  only  in  muscles  which  are 
Bisrkedly  atrophied.  In  these  the  reaction  of  degeneration  is  apparent,  but 
in  most  eases  this  is  the  so-called  partial  reaction  of  degeneration,  the  electric 
excitability  of  the  nerves  being  normal  or  nearly  so  in  consecjuence  of  the 
preservation  of  many  nerve-fibres.  (See  p.  674.)  Sensation  is  intact.  There 
iw  no  vesical  disturbances.  Finally,  if  life  be  suflliciently  prolonged  the 
lymptoms  of  bulbar  paralysis  appear. 

The  affection,  as  compared  with  simple  spasmodic  paralysis,  runs  a  rapid 
oonree.  It  arrives  at  an  advanced  stage  within  six  months  or  a  year,  and 
detth  takes  place  in  from  two  to  three  years.* 

Id  no  instance  has  recovery  been  known  to  take  place.  The  indications 
for  TREATMENT  are  those  which  belong  to  progressive  muscular  atrophy  and 
tohulbar  paralysis.  Irrespective  of  the  muscular  atrophy  and  bulbar  paraly- 
sis, the  treatment  is  the  same  as  in  cases  of  uncomplicated  spasmodic  spinal 
panijsis. 

Compression  of  the  Spinal  Oord— Intraspinal  Tumors. 

Compression  of  the  spinal  cord  may  be  produced  suddenly  or  gradually. 
Fractures  and  dislocations  of  the  vertebrae  constitute  the  most  frequent  causes 
of  sudden  compression.  Their  consideration  belongs  to  the  domain  of  sur- 
gery. Meningeal  hemorrhage  and  the  rupture  of  aneurisms,  abscesses,  or 
cysts  into  the  spinal  canal  may  occasion  rapid  compression  of  the  cord. 

Of  greater  interest  and  importance  is  the  study  of  the  causes  and  results 
«f  alow  compression  of  the  spinal  cord.  The  causes  are  many  and  diverse. 
Of  the  more  important  may  be  enumerated — Jirsf,  tumors  and  inflammatory 
iffectioDs  of  the  vertebra?,  especially  Pott's  disease  and  cancer ;  second^  extra- 
vertebral  tumors,  such  as  aneurism,  cancer,  or  abscess,  which  make  their  way 
iato  the  spinal  canal  either  by  erosion  of  the  vertebrjr  or  through  the  inter- 
rartebnl  foramina ;  thirds  tumors  and  inflammatory  thickening  of  the  nien- 
iilges  and  of  the  perimeningeal  tissue ;  and  /«s7,  tumors  of  the  spinal  cord 
«lf.  Tumors  of  the  cord  itself  are  less  fre(|uent  than  those  of  the  meninges. 
nieyiaclude  solitary  tubercle,  gumma,  glioma,  sarcoma,  neuroma,  and  sec- 
iidary  carcinoma.  Dilatation  of  the  central  canal  is  called  hydromyehu^ 
Ad  ig  generally  congenital.  Cavities  of  variable  size  and  length  and  more 
f  less  centrally  located  may  be  developed  in  the  spinal  cord  in  various 
^ya.  The  name  ^yringomyelua  or  »yringomydia  is  given  to  these  patho- 
^ea]  canals.    (See  p.  654.) 

Of  the  tumors  of  the  meninges  and  perimeningeal  tissue,  may  be  men- 
oned — lipoma,  sarcoma,  myxoma,  fibroma,  psammoma.  gumma,  oncliondroma, 
wondary  cancer,  echinococcus,  and  cysticereus  cysts.  Calcific  plates  in  the 
Ua  mater,  and  especially  in  the  arachnoid,  are  not  uncommon  in  elderly  yvr- 
*ii8,  and,  as  a  rule,  produce  no  symptoms.  In  the  list  of  tumefactions  in  this 
tuition  which  act  as  causes  of  compression  should  be  included  hemorrhage 
nd  certain  chronic  inflammatory  processes.  Hemorrhage  in  the  form  of  a 
*  Vide  Charooty  Lemons  tur  les  Maladies  da  Systhne  nervau,  Paris,  1877,  tome  ii. 
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tumor  (hjematoma)  may  be  the  result  of  internal  hemorrhagic  spinal  f»ach^ 
meningitis.     Of  the  inflammatory  thickenings,  that  described  by  Charcot 
cervical  hypertrtrphic  pachymruingltis  deserves  especial  mention.     This»aff«:^ 
tion  has  already  been  described  (p.  647). 

Of  the  causes  of  gradual  compression  of  the  cord,  the  most  frequent  ^^ 
best  studied  is  caritu  of  the  verfebrsey  or  Pottos  disease.     Is  was  formerlj  ^ 
posed  that  compression  of  the  cord  was  due  to  the  narrowing  of  the  pp>^ 
canal  in  consequence  of  the  angular  curvature  of  the  spine,  or  kyphosis  ^ 
frequently  produced  in  this  disease.     It  is  indeed  certain  that  in  rare  instaiirfy 
the  cord  is  compressed  by  the  displaced  vertebrae,  but  that  this  displacemeiu 
is  not  necessarily  or  usually  the  cause  is  proven  by  the  following  facts:  Ex. 
treme  angular  curvature  may  exist  without  symptoms  of  compression;  tbese 
symptoms  may  be  present  in  Pott's  disease  without  curvature  ;  and  the  sTrnp. 
toms  may  disappear  while  the  kyphosis  remains  unchanged.      We  owe  to 
Michaud,^  a  pupil  of  Charcot,  the  explanation  of  the  mechanism  of  compres- 
sion in  these  caf^es.     By  extension  of  the  diseased  process  from  the  vertebm 
to  the  perimeningeal  tissue  and  the  outer  layen  of  the  dura  mater  a  peripachy- 
meningitis  and  a  pachymeningitis  externa  are  set  up,  leading  to  the  fonnatioi 
of  new  connective  tissue  and  of  pus,  which  undergo  in  part  a  caseous  meU. 
morphosis.     The  caseous  purulent  mass  thus  formed  between  the  bone  tnd    , 
dura  mater  and  in  the  suDstance  of  the  dura  mater  is  really  the  agent  of 
compression.     There  may  be  an  extension  of  the  inflammation  to  the  inner 
layers  of  the  dura  and  to  the  other  membranes  of  the  cord,  but  this  is  not 
necessarily  the  case. 

Compression  renders  the  cord  anaemic  and  flattened,  and  if  protracted  leads 
to  inflammatory  changes  which  present  the  picture  of  a  transver^e  nijeiiiu! 
followed  by  secondary  ascending  and  descending  degenerations.  Thus  ii 
known  as  pressure  myelitis.  In  a  given  case  it  is  not  always  easy  to  deter- 
mine how  much  of  the  disturbance  is  due  to  compression  and  how  much  to 
myelitis ;  but  that  compression  often  plays  an  important  part  is  proven  bj 
the  fact  that  the  symptoms  may  rapidly  disappear  as  soon  as  the  caui>e  of 
compression  is  removed. 

It  is  obvious  that  the  symptomatology  in  diflferent  cases  of  comprewioo 
of  the  cord  must  vary  very  much  according  to  the  cause,  the  seat,  the  amount 
of  pressure,  the  nature  and  extent  of  the  induced  changes  in  the  cord,  etc. 
Diseases  of  the  vertebra*,  as  well  as  fractures  and  dislocations,  are  dete^ 
minable  causes.  The  existence  of  an  intraspinal  tumor  can  hardly  bedeto^ 
mined  with  certainty,  and,  assuming  that  a  tumor  exists,  to  determine  its 
character  from  the  symptoms  is  impracticable. 

The  prominent  symptom  in  cases  of  compression  from  different  causes  is 
paralysis,  greater  or  less  in  degree  (paresis)  or  complete.  The  extent  of  tlw 
paralysis  will  of  course  depend  on  the  seat  of  the  aflection.  If  seated  in  tkl 
cervical  portion  of  the  cord,  it  may  give  rise  to  general  spinal  parahsds.  h 
very  rare  instances  the  paralysis  may  be  paraplegia  of  the  upper  limbs,  tk 
lower  limbs  remaining  unaffected.  If  the  compression  be  limited  to  one-halt 
of  the  cord,  which  is  extremely  rare,  the  result  may  be  spinal  hemiplegia 
with  crossed  antDsthcsia,  as  described  by  Brown-Sequard. 

Much  more  frecjuently  the  paralysis  has  the  form  of  paraplegia  affecting 
the  lower  limbs.  If  the  spinal  affection  be  above  the  lumbar  region,  and  if  tli« 
latter  be  not  involved,  reflex  action  is  not  diminished,  but  is  often  increased 
The  increase  is  sometimes  so  great  as  to  occasion  severe  contractures  wai 
rigidity.  Keflex  action  is  diminished  or  lost  if  the  spinal  aflfection  iovolv* 
the  gray  matter  of  the  lumbar  region.  Motor  paralysis  is  often  neitbe 
*  Sur  la  Miningiie  et  la  Myelite  dans  le  McU  verUbral^  Paris^  1871. 
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mccompanied  by  aDsesthesia  at  the  outset  nor  after  a  considerable  period. 
The  paralysis  may  or  may  not  involve  the  bladder  or  rectum.  Sooner  or 
later,  if  lesions  of  the  cord  be  progressive,  these  organs  become  involved,  the 
paralysis  of  motion  and  sensation  becomes  complete,  and  death  takes  place, 
as  when  equally  destructive  lesions  occur  independently  of  tumors  or  the 
yarious  causes  of  compression. 

Pain  in  the  spine,  in  parts  of  the  trunk  below  the  level  of  the  spinal  affec- 
tion, and  in  the  paralyzed  limbs  (paraplegia  dolorosa)  is  especially  marked 
in  eases  of  cancer  of  the  vertebrae  extending  to  the  cord.  This  symptom 
may  be  more  or  less  marked,  however,  in  other  forms  of  disease.  It  is  pre- 
sumptive evidence  of  an  intraspinal  cancerous  tumor  that  prior  to  the  affec- 
tion of  the  cord  cancer  existed  in  some  other  situation.  That  an  afiection 
of  the  cord  is  syphilitic  is  to  be  suspected  whenever  the  patient  has  had 
syphilis ;  and  with  reference  to  treatment  it  is  very  important  to  seek  for 
eTidence  of  syphilis,  although  the  existence  of  this  disease  be  denied  by  the 
patient.  It  is  to  be  considered  that  women  may  have  been  affected  with 
syphilis  without  any  suspicion  on  their  part  of  the  nature  of  the  disease ; 
and  there  are  instances  in  which  the  physician  must  derive  his  knowledge  on 
this  point  wholly  from  what  he  is  able  to  observe  without  exciting  by  his 
questions  any  suspicion  in  the  mind  of  the  patient. 

It  is  an  important  practical  fact  that  the  spinal  cord  may  tolerate  com- 
pression sufficient  to  cause  paralysis  for  a  long  period  without  disorganizing 
changes.  This  is  shown  by  the  immediate  disappearance  of  paralysis  from 
displacement  of  vertebrae,  in  some  cases  after  it  had  existed  for  years. 

The  PROGNOSIS,  of  course,  varies  in  individual  cases  according  to  the  nature 
of  the  tumor  and  the  different  causes  of  compression ;  but  inasmuch  as  the 
nature  of  intraspinal  tumors  is  rarely  det^jrminable  with  anything  like  pre- 
cision, an  opinion  in  cases  of  tumor  concerning  the  probable  course  and  ter- 
mination must  have  another  basis.  In  general,  the  prognosis  is  unfavorable 
in  proportion  as  motor  paralysis  is  progressive,  as  sensation  is  impaired,  reflex 
excitability  diminished,  and  as  atrophy  of  the  muscles  takes  place ;  in  other 
words,  in  proportion  as  the  symptoms  denote  destructive  lesions  of  the  cord. 

In  cases  of  pressure  from  displacement  of  vertebrae,  recovery  from  paral- 
ysis or  more  or  less  improvement  may  be  expected  from  measures  to  remove 
the  cause  of  compression.     In  another  work  I  have  cited  a  case  in  which  "a 

Satient  who  had  been  confined  to  the  bed  with  paraplegia  for  three  years, 
aving  suffered  greatly  during  this  period  from  pain  and  reflex  muscular 
action,  immediately  recovered  the  use  of  his  limbs  under  the  treatment  by 
Prof.  Sayre  according  to  his  method  of  suspension  and  encasing  the  body  in 
a  plaster-of- Paris  jacket.*  This  method  secures  extension  of  the  spine  and 
renders  the  spinal  column  immovable — objects  of  prime  importance  in  cases 
of  existing  displacement  and  disease  of  the  vertebrae  leading  thereto.  As  a 
means  of  securing  rest  it  may  be  found  to  have  a  wider  extent  of  useful 
application  tnan  has  as  yet  been  demonstrated. 

The  syphilitic  alone,  of  the  different  tumors,  offer  encouragement  in  the 
way  of  medicinal  treatment.  Antisyphilitic  medication  sometimes  afcoin- 
plishes  much,  and  it  should  be  employed  whenever  there  is  ground  for  tlu* 
suspicion  that  the  spinal  affection  may  be  due  to  syphilis. 

In  other  respects  the  treatment  indicated  is  essentially  the  same  as  in  ca^es 
of  chronic  primary  spinal  meningitis  and  myelitis. 

» Vide  Clinical  Medicinfy  1879,  p.  560. 
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Pseudo-hypertrophic  (or  Myo-sclerotic)  Paralysis, 

The  chanictcristios  of  tliiii  nifortinn  wore  firhl   poiiitc<i  o<i' 
ISriS.     It  was,  liowovcr^  mmxi  fully  descrilu'd  and  it.*  iiosolo^< 
established  Mibsefjiienlly  hy  IbiclnTiue.     The  ntfectioii  it?  iHTulmr  in    i 
and  i-hildhood.     It  has  been  L7j<»wn,  however,  to  oceiir  at  thr  oj!t»  of  \^  r 
tfix  year8.     In  a  number  i>f  instances  the  <li»eac<c  has  affectitl  fieT^mi  mm- 
beri*  of  the  mme  family,  the  males.  fiftor»er  than  the  fcniiikii. 

The  di^tinetivo  features  are  increase  of  tbe  vohinie  uf  eertain  i»ii*r! 
diQiiniKhed  motor  j>ower.     The  muscles  of  the  lower  lintb-   "*-     .*  — - 
affected,  espeeiaily  the  gastroencniii  or  the  gliit-ei.     »Sn 
tion  may  extend  to  the  niii:?iele«  of  ihe  triink  and  of  flu   14  ]►<  r  txi 
Corres|>undin^  niu^eleM  on  ilie  two  wdes  maj  be  afl'eeled,  bul  theni  »n 
exeeptiuiis  to  thi»  rule  nf  nynjuietry,     N<it   infrtM^uently  the  affoeted  1 
are  irregularly  dihtributt'd  and   the  affeetion  may  l»e  limited  to  pors 
muscles.     The  increaiie  of  vrduuie  may  be  eon8id**rab!c,  uiid  Uie  t'ol^fg 
muscles  are  in  wtrikinir  contraHt  wiib  ihoi^e  not  afferte<l. 

The  anatcjmieal  ehangoK  in  the  affected  muf^eleii  arc* — Iiypoq  1 
areolar  tissue,  an  aerumulatiun  of  adipofse  tisi^ne  between  the  tnt4' 
and  atn»phy  of  the  latter.      As  rt^aards  its  ]mtholngieul  eharnetor  ib* 
behjngs  in  the  eategory  of  Helerutie  or  eirrh<Jtic  alfectionii,     Tbe  eiikr^ 
uf  ihe  mu,«ieleiJ  denotes  *MaIse  hypertrophy.'* 

Tbe  struelural  chan^'j'  involve  diniinuiion  i>f  motor  power  propAitio 
to  the  compression  and  con^efiuent  atrojihy  of  the  museular  fibrcjj.     Se 
in  the  muscles  of  the  lower  limbsi,  the  affection   eau»ett  a  peculiar  waiidS 
gait,  the  limbs  in   walking  being  widely  separated.     If  the  extenfi»r  ^pil 
mu.seles  be  affected,  a  lumbo-sacral  anterior  curvature  takea  place  when 
priHture  18  upright.     Frei|Ut'ntly,  tbe  affection  prt^dominating  in  the  fie 
inuseles  of   the   tout,   Utlipes  e<(uinus   is  a  result  of   the  greater  ac 
tbe  extensors,  and   with   this   iw  a  claw-like  deformity  of  the  tocp, 
having  reached  a  certain  degree  and  extent,  the  affreticni  may  rn 

tionary  for  several  years ;  but  at  successive  epochs  it  h  likely  to  incr 

to  become  more  and  more  diffused,  until  ]mtieuts  are  retluecd  to  a  ttftpH 
condition.     Tbe  progress  of  the  affection  it*  iiimtt<*nde<l   by  pain, 
neither  hvper.x'sthesia   nor  anaesthesia.     The   functions  of  the  bladd<?T 
r<*ctutn  are  unaffet'tcd.     In  an  iidvanced  Ptage  the  eleetro-contracnbr  v  ^S  ilw" 
affected  muscles  is  notably  diminished  or  lost,  but  there  is  110 
degeneration.     In  a  ease  reporteil  by  Dr.  Balthazar   Fost«r»  aif\ti 
of  tivc  year§  the  volume  of  the  affected  muscles  became  as  mucU  re4iic 
it  had  previously  been  increjised. 

It  has  been  11  pathological  fpiestiou  whether  thi«  di8«a«€  be  a  pun*ly 
paihic  affection  or  whether  it  be  primarily  neuropathic.     In  ci  number  »»f  ' 
ical  cases  no  lesion   hiis  been   found  ir^  the  spinal  corrl.  so  thai   the  wrighli 
€vi<lcnee  is  in  favor  of  the  view  that  pseudo-hypertrophic  mu^^etilar  paraN 
18  due  to  a  primary  affection  of  the  muscles  of  (he  nature  dewuribed. 

A  A  regards  the  PRO(*Nosii?,  a  caase  reported  by  Benedikt  ijs  cited  by  «}jirL^ 
in  which  a  cure  wa8  effected  by  galvanism.     Kxperiencc.  however^  ilijwj 
affords  little  encoura;:t.'inint  h»  expect  a  cure  from  any  menAttre  of  tr 
Electricity  sh^oild  be  faithfully  tried.     By  measures  having  rcfercn« 
general  conditimi  i*f  the  patient  the  affection  may  perhapj^  be  preventipd  Tn 
progressing,  and  there  may  be  more  ar  lei«s  impn»vcmeut.    Th"  .I1-    ■- 
destroys  h^e perat^  death  being  due  to  i»i>me  inlercun^nt  affc* 
tion  in  13  eases  in  which  the  termination  wa<;  ascertained,  m^*  m* 
analyzed  by  I>r.  C.  T,  Poore,  varied  between  two  and  ibirtj  yetfaJ 
'  lYeir  York  Joumnl  of  Maiiciney  June,  lef75. 
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CHAPTEK    V. 

FUNCTIONAL  DISEASES  OF  THE   BRAIN  AND  SPINAL   CORD. 

Coma. — Saturnine  Encephalopathy. — Vertigo  and  Meniere's  Disease.— Paralysis,  Remarks 
on. — Treatment  of  Functional  Paralysis. — General  Paralysis. — Hemiplegia. — Para- 
plegia.— Acute  Ascending  Paralysis. — Nervous  Asthenia,  or  Neurasthenia. — Spinal 
Irritation. 

FOLLOWING  the  inflammatory  and  structural  diseases  of  the  brain  and 
spinal  cord,  certain  functional  affections  referable  to  these  central  parts 
of  the  nervous  system  may  be  more  advantageously  considered  as  forming  a 
separate  group  than  as  included  among  the  neuroses,  which  will  occupy  the 
concluding  chapter  of  this  section.  The  group  will  embrace  the  following 
affections :  coma,  saturnine  encephalopathy,  vertigo,  general  paralysis,  hemi- 
plegia, paraplegia,  acute  ascending  paralysis,  nervous  exhaustion  or  neuras- 
thenia, and  spinal  irritation. 

It  is  to  be  understood,  here  and  elsewhere,  that  the  term  functional  is  used 
provisionally,  in  a  conventional  sense,  to  distinguish  diseases  without  any 
established  anatomical  characters.  In  a  literal  sense  a  purely  functional 
disease  probably  has  no  exist<jnce.  In  other  words,  disturbance  of  function 
always  involves  some  anatomical  change ;  but  in  the  diseases  which,  for  the 
sake  of  convenience,  are  distinguished  as  functional  either  anatomical  changes 
have  not  been  ascertained  or  their  pathological  connection  with  these  diseases 
is  doubtful. 

Mental  disorders  are  properly  embraced  among  the  functional  affections  of 
the  brain.  They  do  not  usually  enter  into  the  course  of  instruction  in  the 
Principles  and  Practice  of  Medicine.  They  are,  however,  to  be  included 
within  the  range  of  the  studies  of  the  physician.  Lectures  and  treatises  are 
devoted  specially  to  these  disorders,  and  their  management  constitutes  one 
of  the  specialties  of  medical  practice ;  but  all  practitioners  are  called  upon  to 
treat  affections  of  the  mind  falling  short  of  well-marked  insanity.  Slelan- 
cholia  and  hypochondriasis  in  their  lighter  grades — that  is,  not  amounting  to 
insanity — come  constantly  under  the  notice  of  the  physician  in  general  prac- 
tice. Want  of  energy,  lack  of  buoyancy,  mental  apathy,  and  inertia  often 
exist  without  any  obvious  disease.  The  physician  should  consider  these  as 
generally  denoting  corporeal  ailment ;  and  this  should  be  impressed  upon  the 
minds  of  patients,  since  they  are  thereby  led  to  reformations  and  measures  of 
management  which  will  be  likely  to  afford  relief,  and  are  better  enabled  to 
strive  against  the  depressing  influence  of  mental  disorder.  A  vast  amount 
of  unhappiness  is  due  to  causes  which  under  intelligent  medical  direction 
may  be  removed,  or  to  functional  morbid  conditions  which  judicious  treat- 
ment may  relieve.  It  is  a  grave  error  to  attribute  disorders  of  the  mind 
exclusively  to  mental  causes.  These  few  remarks  open  up  a  subject  of  great 
importance.  Insanity  is  to  be  prevented  by  the  general  practitioner.  They 
who  devote  themselves  to  the  treatment  of  the  insane  have  not  the  oppor- 
tunity of  preventing  the  development  of  insanity. 

The  study  of  mental  disorders  is  important  to  the  physician  as  involving 
questions  of  medical  jurisprudence.  The  existence  or  otherwise  of  insanity 
sufficient  to  require  or  warrant  confinement  in  institutions  for  the  insane,  the 
exemption  of  responsibility  for  criminal  acts,  incompetency  to  perform  legal 
obligations,  to  take  care  or  dispose  of  property,  etc.,  arc  practical  questions 
concerning  which  physicians  are  called  upon  to  give  testimony ;  but  for 
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information  bearing  on  these  questions  the  student  and  practitioner  ar 
referred  to  works  treating  of  disorders  of  the  mind  and  of  medical  juri;, 
prudence. 

Coma. 

The  term  coma  expresses  a  state  of  unconsciousness  from  which  the  pat^ 
either  cannot  be  aroused  or  is  aroused  with  more  or  less  difficulty.     It  i.«  ^v, 
tomary  to  apply  this  term  to  extreme  degrees  of  unconsciousness,  more    ^ 
rectly  expressed  by  the  terms  lethargia  and  carus.     The  latter  term  den^. 
a  degree  in  which  the  patient  cannot  by  any  efforts  be  aroused.     This  d^%>j^ 
is  generally  called  profound  coma.     Sopor  expresses  an  abnormal  degr^?e  of 
somnolence,  or  moderate  coma.     A  patient  in  this  state  is  often  said  to  ^ 
semi-comatose.     Coma   differs  from    normal    sleep  (|ualitatively  as  WfJi  ^ 
quantitatively.     Sleep  is  a  physiological   event  of  essential   importance  to 
the  welfare  of  the  economy.     Coma  is  a  pathological  condition  from  whicli 
the  system  derives  no  benefit.     It  follows  that  coma  is  never  a  substitute  for 
sleep. 

Coma  is  a  symptom  occurring  in  most  of  those  diseases  of  the  brain  which 
have  been  considered — namely,  hyperaemia  and  anai^mia  of  the  brain,  throm- 
bosis and  embolism,  cerebral  and  meningeal  hemorrhage,  meningitis,  enceph- 
alitis, and  tumors.  In  all  these  affections,  except  perhaps  active  hypt'nemii, 
the  rationale  of  the  coma  is  a  diminution  of  the  supply  of  oxygenat^jd  blood  to 
the  brain-substance.  Coma  may  be  an  effect  of  cerebral  anasmia  (iscb«mii) 
due  to  impoverishment  of  the  blood  and  enfeebled  circulation,  as  in  th« 
hydrencephaloid  affection  first  described  by  Marshall  Hall.  (Vide  p.  5iH).) 
Coma  is  a  pathological  eleuient  in  certain  of  the  neuroses  which  remain  to  be 
considered — namely,  epilepsy,  hysteria,  and  catalepsy.  It  is  an  incidental  event 
in  various  diseases  exclusive  of  those  of  the  nervous  system ;  examples  of 
which  are  acute  and  chronic  affections  of  the  kidneys,  acute  yellow  atrophj 
of  the  liver,  pernicious  intermittent  fever,  scarlet  fever,  smallpox,  typhus  aod 
typhoid  fever,  diabetes  mellitus,  etc.  It  may  be  produced  by  such  toxic 
agents  as  opium  and  other  narcotics,  alcohol,  ethers,  chloroform,  etc.  The 
sudden  loss  of  consciousness  at  the  instant  of  the  attack  in  epilepsy  is  attrib- 
uted to  cerebral  anaemia  caused  by  spasm  of  the  arteries  within  the  brtin 
Of  the  other  instances,  the  causation  of  the  coma  involves  a  toxical  igenej 
certainly  in  some,  and  probably  in  most  if  not  in  all  cases.  The  nature  of 
these  agents  in  the  general  diseases  just  named  and  their  modus  operandi ut 
not   understood. 

There  are  cases  of  coma  not  connected  with  any  of  the  foregoing  diijeases, 
and  not  clearly  referable  to  any  known  morbid  condition  of  the  brain.  The 
coma  is  then  to  be  considered  and  treated  as  an  individual  affection,  hi^ 
of  course,  in  these  as  in  other  cases  merely  a  symptom,  but  the  path(»b>gy, 
and  perhafis  the  etiology,  are  unknown  or  conjectural.  The  coma  maybe 
greater  or  less  in  degree,  sometimes  not  exceeding  stupor,  and  sometimes  so 
profound  as  to  constitute  carus.  It  may  occur  suddenly,  constituting  i 
veritable  apoplectic  attack,  or  it  may  be  developed  more  or  less  slowlv.  U 
may  last  for  a  few  hours  or  it  may  continue  for  several  days.  It  may  end, 
sooner  or  later,  either  in  death  or  recovery. 

In  fatal  cases  morbid  conditions  may  be  found  after  death  which  were  not 
determinable  during  life;  examples  are — thrombosis  of  the  basilar  artmor 
of  the  longitudinal  sinus  and  meningeal  hemorrhage.  The  two  former  d 
these  conditions  not  many  years  since  would  have  escaped  recognition  tl 
causes  of  the  coma ;  and  so  further  developments  in  pathological  anatamj 
may  furnish  an  explanation,  post-mortem,  of  cases  in  which  adequate  morm 
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^^nranccs  are  not  now  discoverable.  Tn  the  progress  of  etiology,  too,  toxi- 
xm^ents  causing  coma  may  be  discovered,  of  which  now  nothing  is  known. 
i&,  is  not  an  unreasonable  expectation,  in  view  of  the  fact  that  urea  and 
>l€?8terin  have  only  within  a  few  years  been  rec(»gnized  as  coma-producing 
jrieiples. 

C'oma  in  some  instances  seems  attributable  to  cerebral  exhaustion  ;  that  is, 
follows  prolonged  or  excessive  mental  activity  in  conjunction  with  impaired 
lutrition  and  general  debility.     It  must  be  confessed  that  the  term  cerebral 
jxbaustion  does  not  embody  any  clear  idea  of  the  pathological  condition 
vhich  the  coma  represents,  but  it  has  a  practical  significance  in  relation  to 
tbe  causation  and  treatment.     Of  course,  in  deciding  that  coma  is  to  be 
legarded  as  a  functional  aifection  the  various  diseases  and  determinable  mor- 
bid conditions  with  which  it  is  known  to  have  pathological  connections  are  to 
be  excluded.     Recognizable  internal  toxical  agents,  c.  g.  urea,  and  those  which 
are  external,  e.  g.  opium,  alcohol,  etc.,  are  also  to  be  excluded.     The  diagnosis 
inTolves  a  careful  investigation  of  the  causation  in  these  different  directions. 
Assuming  a  case  in  which  the  pathology  and  etiology  are  not  determinable, 
tke  prognosis  and  treatment  must  be  based  upon  circumstances  pertaining  to 
tbe  coma.     Other  things  being  equal,  the  prognosis  is  unfavorable  in  propor- 
tion to  the  degree  and  duration  of   the  coma.     If   the  patient  cannot  be 
iroused  sufficiently  to  open  the  eyes  or  protrude  the  tongue,  the  danger  is 
great,  and  it  increases  with  the  continuance  of  the  comatose  state.    When  the 
tbility  to  swallow  is  lost  a  fatal  ending  is  to  be  expected.     Per  contra^  if  the 
coma  be  moderate  in  degree  the  prognosis  is  favorable.     Absence  of  paraly- 
sig.  tbe  temperature  of  the  body  not  increased,  mobility  of  the  iris,  the  pupils 
neitber  contracted  nor  dilated  and  equal  in  size,  the  ophthalmoscopic  appear- 
loees  normal,  the  respirations  quiet  and  of  regular  rhythm, — these  are  points 
of  importance  in  the  exclusion  of  grave  cerebral  diseases  and  in  their  bearing 
ipon  a  fav(jrable  prognosis. 

Tbe  TREATMENT  is  to  bc  govemcd  by  the  symptomatic  indications  in  indi- 
fidual  cases.  These  rarely,  if  ever,  point  to  depiction  by  bloodletting  or 
otber  depressing  measures.  The  opposite  treatment  is  usually  indicated  by 
feebleness  of  the  circulation  and  general  debility.  Supporting  treatment  is 
especially  indicated  in  feeble  subjects  and  when  cerebral  exhaustion  is  an 
etiological  factor.  It  might  prove  a  serious  error,  under  these  circumstances, 
to  pursue  therapeutical  measures  on  the  supposition  of  the  existence  of  cere- 
kral  meningitis  or  hyperasmia. 

Tbe  propriety  of  counter-irritation  is  doubtful.  Rest,  alimentation,  nerve- 
tonics,  and  the  judicious  employment  of  wine  or  other  alcoholics  are  the 
tteaaures  which  generally  meet  the  indications  present. 

Saturnine  Encephalopathy. 

A  rare  form  of  poisoning  by  lead  is  characterized  by  cerebral  disturbances 

of  a  grave  character — namely,  coma,  convulsions,  and  delirium.     These  three 

events  are  combined  in  a  considerable  proportion  of  cases.     An  attack  may 

occur  either  abruptly  or  after  certain  premonitory  symptoms.     These  are — 

leadache.  vertigo,   ringing  in   the  ears,   and   in   some   instances  amaurosis. 

Other  manifestations  of  lead-poisoning — paralysis,  arthralgia,  colic — may  or 

■ay  not  precede  the  encephalopathic  attack.     The  coma  is  more  uv  loss  })ro- 

fband.     In  favorable  cases  it  disappears  after  having  continued  for  one  or 

two  days.     In  unfavorable  cases  it  increases  in  degree  and  continues  until 

(eath.     The  convulsions  are  epileptiform  in  character  (eclampsia  vel  epilep- 

tk  satumina).     Paroxysms  lasting  from  five  to  twenty  minutes  occur  after 

amble  intervals.     The  delirium  is  in  some  cases  active  and  violent,  and  in 
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other  cases  hilarious.  It  is  sometimes  characterized  by  hallucinations  o 
si<cht  and  hearing.  Either  of  the  three  events  may  be  predominant.  Com 
and  convulsions  in  some  instances  occur  without  delirium,  and  coma  bolwet 
the  paroxysms  of  convulsions  is  sometimes  wanting.  Amaurosis,  if  it  do  n;; 
precede,  is  likely  to  accompany,  the  attack.  The  amaurosis  is  not  caused 
retinal  changes,  and  the  ophthalmoscope  shows  the  nonnal  appearances^^ 

A  satisfactory  pathological  explanation  of  these  effects  of  lead-poitioi^ 
cannot  be  given.  They  have  been  rttributed  to  anaemia  of  the  brain  fV^ 
changes  in  the  minute  cerebral  arteries,  to  oedema  of  the  brain  from  incre^ 
arterial  pressure,  and  to  the  direct  irritation  caused  by  the  presence  of  J^ 
Uriemia  is  probably  a  pathological  element  in  some  cases.  The  urii^^  . 
diminished  in  cjuantity,  and  has  been  found  to  contain  albumen.  The  eOfw^ 
however,  are  not  in  all  instances  referable  to  uraemia,  inasmuch  a.«<  tho  ^rf. 
dence  of  diminished  elimination  of  urea  is  not  always  present.  IlcuM^ 
produced  similar  effects  in  dogs  by  poisoning  them  with  lead,  and  this  i^  yi,^ 
of  the  recognized  causes  of  the  so-called  gouty  or  small,  granular  kidnev. 

The  PROGNOSIS  is  grave  in  proportion  to  the  frccjuency  and  violence  of  the 
convulsions,  together  with  the  degree  and  continuance  of  the  c<»mii.  The 
rate  of  mortality  has  not  been  definitely  ascertained,  but  the  proportion  of 
fatal  cases  is  large. 

There  is  little  to  be  said  with  reference  to  the  treatment.  Depletorr 
or  debilitating  measures  are  contraindicated.  It  should  be  ascertained,  bj 
examinations  of  the  urine,  how  far  uneniia  may  be  a  factor  in  causing  the 
coma  and  convulsions.  Hydragogues  and  sudorific  measures  are  indicated  if 
there  be  ground  for  supposing  that  there  are  symptoms  of  the  accumulaiioa 
of  urea  in  the  blood.  The  inhalation  of  chloroform  or  the  administration  of 
the  chloral  hydrate  may  be  resorted  to  in  order  to  control  the  convulsiom 
The  iodide  of  potassium  should  be  given  to  the  extreme  of  toleration. 

Vertigo— M^m^re's  Disease. 

Vertigo  is  a  symptom  occurring  in  various  cerebral  diseases,  and  also  whea 
it  is  to  be  regarded  as  an  individual  functional  affection.     In  this  article  it  b 
considered  as  a  functional  affection  and  as  a  symptom  of  M^ni^re's  diwaije.     , 
It  occurs  as  a  paroxysmal  affection.     A  person  seemingly,  perhaps,  in  good     , 
health  suddenly  becomes  giddy,  surrounding  objects  appear  to  be  revolring.    ] 
or  the  person   seems  to  himself  to  be  performing  movements  of  gvntioi, 
which,  according  to  Charcot,  always  appear  to  be  from  the  left  to  the  right 
The  sensation  is  like  that  caused  by  long-continued  rotatory  movemeutsof 
the  body.     If  the  vertigo  be  moderate  or  slight,  it  simply  renders  the  perwo 
unable  to  walk  steadily.     He  reels  like  a  drunken  man.     In  a  greater  degree 
walking  is  impossible,  and  there  may  be  inability  to  stand  without  suppoTt 
In  some  instances  the  patient  falls,  but  without  loss  of  consciousness  ind 
without  muscular  spa.sm  of  either  the  facial  or  other  muscles.     The  attack 
is  accompanied  by  a  sense  of  prostration,  which,  however,  is  due  in  no  saaB 
degree  to  apprehension.     Nausea  is  a  frequent  symptom,  and  vomiting  60B^ 
times  occurs.      The  paroxysm   varies  much  in  duration  in  different  ctsei. 
It  may  last  for  a  few  moments  or  the  vertigo  may  continue  for  hours  and 
days. 

►Successive  attacks  recur  after  variable  intervals.  Days,  weeks,  or  montW 
may  intervene.  In  some  cases  vertigo  for  a  certain  period  may  be  prodncci 
by  slight  exciting  causes,  such  as  any  intellectual  effort,  sudden  ina!«ca\ai 
exertion,  looking  upon  a  bright  light,  etc.  A  patient  may  bo  exempt  wlukii 
the  recumbent  posture,  but  he  may  experience  vertigo  whenever  the  attemfi 
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is  made  to  sit  up  or  staud.  For  this  reason  patients  sometimes  keep  the  hed 
for  a  long  period. 

Attacks  of  vertigo  generally  give  rise  to  great  apprehension.  The  patient 
fears  that  apoplexy,  paralysis,  or  a  fit  of  some  kind  is  impending.  If  the 
apprehension  be  not  removed  by  positive  assurances  from  the  physician  of 
the  absence  of  danger,  it  may  lead  to  a  distressing  state  of  despondency. 
The  patient  is  afraid  to  walk  or  to  be  left  alone,  and  all  public  assemblages 
are  avoided,  lest  something  may  happen  to  him  to  excite  disturbance.  In 
a  case  which  has  been  under  my  observation  the  patient,  a  gentleman  in 
middle  life,  notwithstanding  assurances  of  the  absence  of  danger,  has  for 
many  years  been  constantly  attended  by  either  a  relative  or  a  servant, 
although  a  long  period  has  elapsed  since  an  attack  occurred  and  his  health 
is  excellent.  This  stat«  of  anxiety  has  repeatedly,  in  cases  under  my  obser- 
vation, continued  for  months  and  years.  The  physician  is  fully  warranted  in 
giving  positive  assurances  that  these  attacks  of  vertigo  are  devoid  of  danger. 
Of  a  large  number  of  cases  which  I  have  observed,  in  no  instance  has  apo- 
plexy, paralysis,  epilepsy,  or  any  serious  affection  followed.  It  is  an  unfor- 
tunate error  to  state,  as  is  done  by  some  writers,  that  vertigo  is  premonitory 
of  the  cerebral  affections  just  named.  The  needless  apprehension  of  patients 
is  sometimes  encouraged  by  the  fact  that  it  is  shared  by  the  physician.  I 
have  met  with  cases  in  which  danger  of  apoplexy  and  paralysis  has  been 
represented  to  the  patient.  Charcot  relates  a  case  in  which  the  attacks  were 
confounded  with  epilepsy,  the  patient  having  for  a  long  time  been  under 
treatment  for  that  disease.  Assurances  of  the  absence  of  danger  may  do 
much  good,  not  only  by  removing  needless  apprehension,  but  in  the  way  of 
effecting  a  cure;  for  the  mental  anxiety  occasioned  by  the  attacks  increases 
the  liability  to  their  recurrence. 

Of  the  PATHOLOGY  of  vertigo  more  cannot  be  said  than  that  it  represents  a 
functional  cerebral  condition.  Its  etiological  relations  are  better  understood. 
A  French  writer,  M^ni^re,  in  1861  pointed  out  the  supposed  connection  of 
a  disease  characterized  by  deafness  and  vertigo  with  an  affection  of  the  semi- 
circular canals  of  the  internal  ear.  Subsequent  clinical  observations  have 
established  this  causation  in  a  certain  proportion  of  cases.  The  vertigo  is 
not  infrequently  preceded  and  accompanied  by  tinnitus  aurium,  sometimes 
referred  to  one  ear  and  sometimes  to  both  ears.  Sudden  deafness  in  one  ear 
or  in  both  ears  has  been  observed  to  be  coincident  with  the  attacks  of  ver- 
tigo. The  attacks  have  been  found  to  cease  on  the  cure  of  suppurative  otitis, 
and  even  on  the  removal  of  an  accumulation  of  wax  or  a  foreign  body  from 
the  meatus.^  The  most  rational  explanation  is  that  a  reflex  influence  exerted 
upon  the  brain  emanates  from  the  aural  organs.  The  affection  in  these  cases 
is  now  known  as  Minihre's  diseasf. 

All  cases  of  functional  vertigo  are  not  cases  of  vertigo  ah  aure  Istsa.  In 
perhaps  the  larger  proportion  there  is  no  evidence  of  aural  disturbance. 
Dyspeptic  ailments  appear  to  be  causative  in  some  cases,  but  not  constantly 
as  contended  by  Trousseau,  who  called  the  affection  stomachal  vertigo  {ver- 
tigo a  stomacho  Iseso).  It  is  sometimes  fairly  attributable  to  prolonged  over- 
tasking of  the  mental  faculties  and  anxiety  of  mind.  Excessive  venery,  the 
immoderate  use  of  tobacco,  and  intemperate  indulgence  in  coffee  or  tea  have 
a  causative  influence.  It  may  be  incident  to  the  debility  which  remains  after 
convalescence  from  a  severe  disease ;  for  example,  typhoid  fever.  DaCosta 
attributes  it  in  some  cases  to  lithaemia  (uricicmia).^ 

The  TREATMENT  involves,  as  the  first  and  most  important  measure,  removal 

'  Vide  "A  Clinical  Analysis  of  the  Inflammatory  Affections  of  the  Inner  Kar/'  by 
H.  Knapp,  in  Archives  of  Ophthalriiology,  1871,  vol.  ii.  No.  1. 
*  Vide  Am.  Joui-n:  of  Med.  Sciences,  Oct.,  1881. 
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of  the  supposed  cause  or  causes.  Tlie  ears  should  be  carefully  examine 
with  reference  to  removable  morbid  conditions.  Measures  addresst^d  ^ 
cerebral  congestion — namely,  bloodletting,  counter-irritation,  purgation,  tr 
reduced  diet— are  hurtful.  On  the  contrary,  tonic  remedies,  a  nutriti«v 
diet,  and  hygienic  means  of  invigorating  the  general  health  are  gencn^ 
indicated.  The  practioner  should  bear  in  mind  the  importance  of  assuring 
patient  positively  of  the  absence  of  all  danger.  This  will  sometimes  do  lu^ 
toward  the  cure.  A  cure  is  often  soon  effected,  but  in  some  cases  the 
order  persists  for  a  long  time.  Charcot  extols  the  efficacy,  in  cases  of  ^  ^ 
vertigo,  of  quinia  given  in  full  doses  (20  grains)  for  several  weeks.  [Ic^  ^ 
same  form  of  vertigo  Hirt  strongly  recommends  the  hypodermic  injectia^^ 
9  or  10  drops  of  a  two  per  cent,  solution  of  pilocarpine.  The  injection^  ^ 
administered  every  second  day,  and  should  be  continued  for  several  We^^^ 
This  method  of  treatment  is  somewhat  debilitating,  and  should  only  b«  e©. 
ployed  in  comparatively  robust  individuals. — H.] 

Paralysis— General  Remarks. 

Paralysis  is  an  important  symptomatic  event  in  the  clinical  history  of  dif. 
ferent  cerebral  and  spinal  diseases  which  have  been  already  considered.  It 
is  not  always  referable  to  either  an  inflammatory  or  a  structural  disease,  and 
it  is  then  to  be  distinguished  as  functional. 

By  the  t<?rm  paralysis  is  understood  either  the  loss  or  an  abnormal  diminu- 
tion of  voluntary  power  over  muscles.  The  term  is  also  applied  to  theloei 
or  a  diminution  of  sensibility.  The  latt<3r  is  sensory  and  the  former  motor 
paralysis.  Sensory  paralysis,  however,  is  expressed  by  the  terms  angsthepa 
and  ana/^esi'fj ;  the  first  relating  to  the  sensibility  to  touch,  and  the  second  to 
the  sensibility  to  pain.  Analgesia  may  exist  without  anaesthesia.  A  patient^ 
for  example,  partly  under  the  influence  of  chloroform  or  ether,  may  feel  the 
cutting  of  the  knife  in  a  surgical  operation,  but  without  any  sensation  of 
pain.  On  the  other  hand,  the  loss  of  sensibility  to  touch  (anfesthesia)  car- 
ries with  it  the  loss  of  sensibility  to  pain  (analgesia).  Cutaneous  analgebli 
is  ascertained,  clinically,  by  pinching  or  pricking  the  skin.  Anaesthesia  is 
ascertained  by  measuring  the  distance  from  each  other  at  which  two  pointa 
in  contact  with  the  skin  are  recognized.  An  instrument  devised  for  this  pur- 
pose, called  the  ajsthesiometer,  may  be  used,  but  the  common  compasses  u^ 
by  the  draughtsman  w^ill  answer  as  well,  and,  if  these  be  not  at  hand,  two 
pins  will  suflice.  The  farther  the  two  point*  of  contact  must  be  removed 
from  each  other  in  order  that  each  may  be  separately  felt,  the  less  the  sena- 
bility  to  touch.  The  sensibility  is  undiminished  if  the  patient  be  able  to  feel 
two  points  of  contact  approximated  as  closely  as  they  are  when  appreciable  in 
health.  The  sensibility  to  touch  difi*ers  in  different  parts  of  the  body  consid- 
erably in  health.  It  is  most  acute  on  the  prolabia,  the  tip  of  the  tongue,  and 
the  ends  of  the  fingers.  These  normal  differences  are  to  be  taken  into  tccouit 
in  judging  of  anaesthesia,  and  also  variations  within  normal  limits  in  different 
healthy  persons  and  in  corresponding  situations  on  the  two  sides  of  the  body. 
Moderate  deviations  from  the  average  degree  of  sensibility,  as  thus  tested,  of 
from  an  exact  uniformity  of  the  two  sides,  are  not  to  be  considered  as  abnor- 
mal without  corroborative  evidence  of  sensory  paralysis. 

Motor  paralysis  is  expressed  by  the  term  akinesia  or  akine^is.  The  term 
paralysis,  however,  is  generally  used  instead  of  this  term,  and  if  not  dett|- 
nated  as  either  sensory  or  motor  the  latter  is  understood.  Paralysis  may 
aff*ect  either  the  voluntary  or  the  involuntary  muscles.  The  heart,  cesopi- 
agus,  stomach,  intestines,  bladder,  and  arteries  may  be  the  seat  of  akinesia. 
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This  pathological  condition  enters  into  the  consideration  of  these  organs  in 
other  sections  of  this  work. 

Under  the  name  erythromelalgia  Dr.  S.  Weir  Mitchell '  first  called  attention 
to  an  affection  characterized  by  vaso-motor  paralysis  of  the  vessels  of  the 
extremities.  Males  more  than  thirty-five  years  of  age  are  most  frequently 
affected.  The  symptoms  are  burning  pain  in  the  feet,  rarely  in  the  hands, 
accompanied  by  flushing  and  congestion  of  the  part,  which  may  be  somewhat 
swollen.  The  temperature  of  the  part  is  increased.  The  sensation  is  normal 
or  it  may  be  sometimes  increased.  There  are  no  trophic  troubles.  Erythro- 
melalgia is  an  interesting  counterpart  to  the  disease  known  as  local  asphyxia 
or  symmetrical  gangrene,  which  is  caused  by  vaso-motor  spasm. 

Paralysis  is  complete  when  there  is  total  loss  of  voluntary  power  over  the 
paralyzed  muscles.  It  is  incomplete  when  this  power  is  not  entirely  lost,  but 
is  more  or  less  diminished.  The  term  paresis  is  often  used  in  a  sense  equiva- 
lent to  that  of  incomplete  paralysis.  Incomplete  paralysis  or  paresis  differs, 
in  different  cases,  between  the  slightest  appreciable  impairment  of  the  normal 
motor  power  and  a  degree  approaching  as  closely  as  possible  completeness. 
Paralysis  is  general  when  it  embraces  the  muscles  of  the  four  extremities, 
either  with  or  without  the  muscles  of  the  face.  It  is  partial  when  a  portion 
of  the  muscular  system  is  involved,  as  in  hemiplegia  and  paraplegia.  It  is 
local  when  a  very  few  muscles,  or  perhaps  a  single  muscle  only,  are  paralyzed. 

Paralysis  may  be  nmropathic  or  myopathic,  A  myopathic  paralysis  depends 
on  a  primary  morbid  condition  of  the  muscles  paralyzed.  A  neuropathic 
paralysis  depends  on  some  cause  which  either  prevents  the  action  of  volition 
upon  the  •cerebral  fibres  which  are  continued  into  the  nerves  going  to  the 
paralyzed  muscles,  or  obstructs  the  transmission  of  volition  at  some  point 
between  the  muscles  and  the  part  of  the  brain  in  which  the  voluntary  act 
originates.  For  the  performance  of  voluntary  motion  there  are  three  requi- 
sites— ^namely,  the  communication  of  the  voluntary  influence  to  certain  parts 
of  the  brain,  the  conduction  of  this  influence  from  the  brain  through  motor 
nerves,  and  the  ability  of  muscles  to  contract  in  obedience  to  the  will.  Par- 
alysis may  depend  on  causes  involving  primarily  either  of  these  three  require- 
ments. 

An  important  division  of  neuropathic  paralyses  is  into  central  and  periph- 
eral. Central  paralyses  depend  on  morbid  conditions  seated  in  either  the 
brain  or  spinal  cord,  and  they  may  be  further  divided  into  cerebral  and  spinal. 
Peripheral  paralyses  depend  on  morbid  conditions  affecting  nerves  at  any  point 
between  their  terminations  and  their  central  connections  with  either  the  brain 
or  the  spinal  cord.  Paralyses  are  peripheral  when  they  depend  on  affections 
of  cranial  or  spinal  nerves  within  the  skull  or  spinal  cord. 

There  are  certain  points  of  difference  in  the  effects  of  cerebral,  spinal,  and 
peripheral  paralysis,  respectively,  which  are  of  practical  importance  as  regards 
localization  of  causative  conditions  and  differential  diagnosis.  In  cerebral 
paralyses  the  reflex  excitability  of  the  affected  muscles  is  retained  and  may  be 
increased.  The  electrical  excitability  is  also  the  same  as  in  health,  or  it  may 
be  increased.  The  muscles  do  not  speedily  become  atrophied.  The  cutaneous 
sensibility  is  often  undiminished,  or  it  is  not  diminished  in  proportion  to  the 
motor  paralysis,  and  is  regained  in  a  short  time,  although  the  loss  or  impairment 
of  the  voluntary  power  over  the  muscles  remains.  In  spinal  paralysis  the 
paralyzed  muscles  may  or  may  not  retain  their  reflex  and  electrical  excita))il- 
ity,  the  differences  in  these  respects  being  dependent  on  the  situation  of  the 
affection  of  the  cord,  together  with  the  degree  and  the  extent  of  lesions.  The 
reflex  excitability  is  sometimes  notably  increased.  Sensibility  may  be  either 
*  Am.  Journ.  Med.  Sciences^  July,  1878. 
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retained,  diminished,  or  lost.  There  may  or  may  not  be  trophic  diuturban*. 
These  points  have  entered  into  the  clinical  history  of  the  diflferent  8j]^ 
affections  which  have  been  considered. 

The  characteristics  of  peripheral  paralysis  will  be  considered  in  the 
chapter.     The  reaction  of  degeneration,  which  is  of  much  value  in  the  </. 
nosis  of  the  different  kinds  of  paralysis,  has  already  been  described  (p.  (j;^ 

The  foregoing  remarks  relate  to  paralysis  dependent  on   different  ^thd 
ogical  conditions.     Paralyses  which  are  dependent  on  molecular  changes  not 
appreciable,  or  on  histological    lesions  not  yet  ascertained,  and  which  vtt 
therefore  to  be  considered  at  present  as  functional,  generally  end  in  recoveij. 
Their  duration  is  variable.    It  may  be  but  a  few  hours,  and  even  minute8,of, 
on  the  other  hand,  days,  weeks,  and  months.     The  paralysis  is  in  someosMi 
intermittent.    The  recovery  is  sometimes  abrupt,  and  sometimes  it  takes  pliee 
after  a  more  or  less  gradual  improvement.  The  paralyzed  muscles  do  not  waste, 
except  as  an  effect  purely  of  disuse.    There  may  be  anaesthesia  or  the  cutaneoai 
sensibility  may  remain  unaffected.    In  functional  paralyses  the  electrical  eicit*. 
bility  is  retained,  and  the  phenomena  of  the  "  reaction  of  degeneration  "  are 
wanting.     Reflex  excitability  is  sometimes  retained  and  sometimes  diminislMd 
or  lost.    The  circumstances  under  which  the  paralyses  occur,  and  their  patho- 
logical relations,  are  of  importance  in  the  discrimination.    The  paralyses  whick 
often  follow  diphtheria,  and  sometimes  other  acute  febrile  diseases,  are  geDW- 
ally  to  be  considered  as  functional,  although  these  diseases  may  be  followed  bj 
organic  paralyses,  usually  of  spinal  or  of  peripheral  origin.    The  so-called  bj». 
terical  paraly.ses  are  examples  of  typical  functional  paralysis.    The  associatioo 
of  paralysis  with  these  affections  is  often  of  significance  with  regard  to  diag- 
nosis.   Causative  circumstances  are  to  be  taken  into  account.    Functional  par- 
alyses maybe  referable  to  exhaustion  from  prolonged  muscular  exertions aod 
to  the  action  of  cold.    There  is  no  pathological  propriety  in  calling  the  paraljai 
attributed  to  the  latter  cause  rheumatic ;  and  clinical  experience  affords  no  proof 
of  any  relationship  between  paralysis  a  frigore  and  rheumatism.*   The  so-<?aI]ed 
reflex  paralysis  will  be  presently  noticed  in  connection  with  paraplegia.  Finallj, 
the  functional  character  of  paralyses  may  be  inferred  from  the  probable  caoaa- 
tion  by  certain   vegetable  poisons,  such  as  ergot,  tobacco,  lathyrus  satinu^ 
absinthe,  camphor,  etc.     Saturnine  paralyses  may  be  regarded  as  peripheral, 
and  these  will  be  considered  in  the  next  chapter.     Other  differential  poioti 
relate  to  the  particular  varieties  of  functional,  cerebral,  and  spinal  paralysis— 
namely,  general  paralysis,  hemiplegia,  and  paraplegia — and  will  be  noticed  ii 
connection  with  these  disorders. 


Treatment  of  Functional  Paralysis. 

In  the  treatment  of  functional  paralysis  a  primary  object  is  the  remoTalof 
supposed  direct  or  indirect  causative  agencies.  Exhaustion  from  over-exer- 
tion of  body  or  mind  is  an  indication  for  rest.  Toxical  agents,  tobacco,  et«. 
should  not  continue  in  operation.  Anaemia  claims  appropriate  therapeutit 
and  hygienic  measures.     Cystitis,  phimosis,  or  other  local  diseases  which  may 

*  The  nsa^e  of  German  writers  in  desiprnatin^  as  rheumatic  all  affections  suppondtt 
be  produced  by  exposure  to  col<l  has  l)eoii  adopte<l  by  some  English  writers,  Inil  it  tsnot 
to  f)e  recomniende<l.  Under  the  name  **  paralynis  from  commotion "  Gennui  writes 
embrace  cases  in  which  the  affection  is  due  to  injury,  but  without  appreciable  \mn>, 
(Vide  Eichhorst,  Hnndb.  d.  Spec.  Path,  u  Thei-ap.)  Cases  in  which  paralyHis  ocainiAa 
a  variable  |>eriod  dating  from  railway  accidents  have  Insen  described.  especiallT  hr  Eridb 
jsen.     These  cjises  have  l)een  considered  as  in)|)ortant  in  a  medico-legal  point  erf  vi«w. 
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>e  suspected  of  standing  in  the  relation  of  causes  by  means  of  a  reflex  influ- 
BBce  or  in  other  ways  should  receive  proper  attention. 

Of  remedies  having  direct  reference  to  the  paralysis,  electricity  holds  the 
first  rank.  Experience  shows  the  usefulness  of  both  the  faradic  and  the  gal- 
vinic  current,  individual  cases  differing  as  regards  the  superiority  of  the  one 
over  the  other.  There  need  not  be  that  delay  in  resorting  to  electricity 
which  is  an  important  precaution  in  cases  of  paralysis  dependent  on  diseases 
involving  inflammation.  Care,  however,  is  to  be  taken  not  to  employ  too 
strong  currents,  or  to  prolong  or  repeat  unduly  their  applications.  For 
pnetical  details  the  reader  is  referred  to  works  which  treat  specially  of  elec- 
tricity as  a  curative  agent.  Its  curative  eflicacy  must  consist  in  its  effects 
upon  the  functional  activity  of  the  nerves  and  muscles  involved  in  the  paraly- 
08,00  the  circulation  in  these  parts,  and  cm  their  nutrition.  Its  action  is 
that  of  an  excitant,  and  it  is  evident  that  if  carried  too  far  it  may  do  harm 
nther  than  good.  The  success  of  electrical  treatment  in  all  paralytic  affec- 
tioDS  will  depend  on  the  exercise  of  judgment  in  determining  the  indications 
in  particular  cases,  and  on  skill  in  its  cm])loyment.  The  advantage  of  expe- 
fience  in  its  practical  application,  together  with  the  time  and  appliances 
♦hich  it  requires,  renders  it  desirable  that  some  ])hysicians  should  give  to  it 
ipedal  attention.  Hitherto,  the  employment  of  electro-therapeutics  in  this 
country  has  been  too  much  in  the  hands  of  uneducated  practitioners  who 
bow  but  little  of  the  agent  which  they  employ,  and  still  less  of  the  human 
organism. 

Friction  and  massage,  or  kneading  with  deep  pressure,  are  important  meas- 
ures of  treatment.  Stimulating  liniments  facilitate  the  rubbing,  and  are  to  a 
certain  extent  in  themselves  useful.  These  measures  are  serviceable  by  pro- 
noting  the  circulation  and  maintaining  nutrition.  They  should  be  systemati- 
cdly  carrie<l  out  and  persisted  in.  If  the  jiaralysis  be  complete,  passive  move- 
ments are  important.  They  should  be  resorted  to  daily,  and  continued  as  long 
as  they  are  tolerated  without  fatigue.  If  the  paralysis  be  incomplete,  daily 
exercise  of  the  paralyzed  muscles  by  means  of  the  will  is  of  more  importance 
tkan  any  remedial  measure.  As  much  exercise  of  the  paralyzed  muscles  as 
ean  be  taken  without  fatigue  is  desirable.  The  physician  should  impress 
the  importance  of  this  measure,  the  more  because  patients  are  slow  to  appre- 
ciate it. 

Douches  of  alternately  cold  and  warm  water  are  useful.  They  should  not 
be  continued  long  enough  to  be  followed  by  uncomfortable  sensations ;  on 
the  contrary,  it  is  desirable  that  they  should  give  rise  to  agreeable  effects. 
Benefit  is  also  often  derived  from  the  use  of  the  sponge-bath  followed  by 
brisk  friction. 

l^f  drugs,  strychnia  or  nux  vomica  and  phosphorus  are  to  be  recommended. 
WTiether  or  not  they  have  any  specially  curative  effect,  clinical  experience 
affords  evidence  of  their  utility. 

Gteneral  Paralysis. 

The  disease  known  as  general  cerebral  paralysis,  general  paresis,  or  the 

pandysis  of  the  insane  (dementia  paralytica)  is  fully  considered  in  works 

deroted  to  the  subject  of  insanity.     Exclusive  of  this  disease,  general  paral- 

jus  referable  to  intracranial  morbid  conditions  is  rare.     It  may  be  a  result 

«f  two  attacks  of  hemiplegia,  the  first  attack  affecting  one,  and  the  second 

Ik  other,  side.     Hemorrhage  in  the  central  portions  of  the  pons  varolii  or  in 

ifce  medulla  oblongata  may  give  rise  to  double  hemiplegia,  or,  in  other  words, 

general  paralysis.     Instances  of  general  paralysis  involving  muscles  supplied 

bj  cranial  nerves  are  among  the  curiosities  of  clinical  experience.     In  a  case 
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under  the  observation  of  the  late  Prof.  Coventry  power  was  lost  over  all  tht 
voluntary  muscles  except  the  orbicularis  palpebrarum  and  the  restpintor] 
muscles.  Paralysis  following  diphtheria  has  been  known  to  involve  not 
only  the  extremities,  together  with  the  neck  and  trunk,  but  the  muscle?  of 
the"  face,  throat,  and  mouth.  The  intellect  in  these  eases  may  be  iriUft; 
excito-motory  or  reflex  movements  perhaps  remaining  unaflfected,  respiration, 
deglutition,  digestion,  and  all  the  functions  necessary  to  existence  goinpoo, 
but,  as  regards  voluntary  manifestations,  the  patient  being  in  a  state  of  lirio^ 
death.  General  paralysis  involving  cranial  nerves  has  also  been  known  to 
occur  in  connection  with  hysteria.  In  a  case  for  many  months  under  obserrt- 
tion  complete  paralysis  of  the  four  extremities  coexisted  with  incomplete  biltl- 
eral  paralysis  of  the  face.     The  paralysis  in  this  case  was  attributed  to  letd. 

In  the  great  majority  of  cases  general  paralysis  is  spinal.  The  seat  in  the 
spinal  cord  is  to  be  inferred  whenever  cranial  nerves  are  not  involved  and 
there  are  no  symptoms  denoting  cerebral  disease.  General  spinal  panlysit, 
as  has  been  seen  (vide  Chapters  II.  and  IV.),  is  incident  to  inflammatorr  and 
structural  affections  of  the  spinal  cord  and  its  meninges.  These  are  to  be 
excluded  in  arriving  at  the  conclusion  that  the  paralysis  is  functional.  The 
paralysis  may  be  complete,  or  there  may  be  a  greater  or  less  degree  of  paresis, 
and  it  may  or  may  not  be  associated  with  anaesthesia.  It  follows  diphtheria 
in  rare  instances,  and  is  sometimes  connected  with  hysteria.  It  was  prodnced 
by  woorara  in  a  case  of  rabies,  to  which  reference  will  be  made  in  treating  of. 
that  disease.  It  may  be  caused  by  exhaustion  and  exposure  to  cold.  This 
causation  was  exemplified  in  the  case  of  a  man  forty-five  years  of  age.  who 
during  a  severe  snowstorm  rode  eight  miles  in  a  horse-oar,  standing  on  the 
rear  platform,  his  back  exposed  to  the  storm.  After  reaching  home  he 
became  unconscious  for  a  short  time,  and  on  recovering  his  consciousnew 
there  was  complete  loss  of  motion  and  sensation  below  the  head.  He  was  dis- 
posed  to  somnolency,  but  was  easily  aroused,  and  his  mental  faculties)  were 
intact.  I  saw  him  on  the  fifth  day  after  the  date  of  the  attack,  rndcri 
treatment  consisting  of  stimulants,  frictions,  and  nutritious  food  he  had.  Ids 
measure,  recovered  from  the  paralysis.  This  treatment  was  continued,  and 
in  a  short  time  the  recovery  was  complete. 

In  functional  spinal  paralysis  the  paralytic  condition  may  be  developed 
rapidly  or  more  or  less  gradually.  The  muscles  of  all  the  limbs  maybe 
simultaneously  affected,  or  the  paralysis  may  begin  in  one  limb,  the  other 
limbs  becoming  successively  affected.  The  bladder  and  rectum  are  rarely 
involved.  The  respiratory  movements,  as  a  rule,  are  not  affected.  Excep- 
tionally there  is  much  suffering  from  dyspnoea.  I  have  known  paraksiisof 
the  diaphragm  to  occur,  as  showa  by  the  purfcly  costal  breathing  andbTioir 
bility  to  sneeze,  although  an  intense  desire  and  grimaces  were  produced  by 
the  introduction  of  snuff  into  the  nostrils. 

Recovery  may  take  place  after  a  few  days  or  it  may  be  delayed  for  miny 
months. 

Stnimpell  has  reported  a  remarkable  case  of  complete  anaesthesia  of  the 
whole  surface  of  the  body,  and  in  a  nearly  e(jual  degree  of  the  acce«iWe 
mucous  membranes.  All  kinds  of  sensation  were  lost.  There  was  no  sense 
of  smell  or  of  taste.  There  was  complete  amaurosis  of  the  left  eve  and  par- 
tial deafness  of  the  right  ear.  The  muscular  sense  was  gone,  llie  pitiert 
was  not  conscious  of  muscular  contractions  or  of  fatigue.  Some  reflex  tctioi 
was  preserved.  There  was  motor  paralysis  of  the  right  arm  and  leg,  but 
none  on  the  left  side.  The  movements  of  the  non-paralysed  limbs  vac 
normal  when  controlled  by  the  eye.  If  the  eye  in  which  the  sight  wu  we- 
served  were  closed,  the  movements  were  uncertain,  although  not  ataxic.  TVft 
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patient  at  ouce  fell  asleep  when  the  eye  and  the  ear  in  which  the  perceptions 
were  preserved  were  closed. 

Hemiplegia. 

Except  when  due  to  cerebral  affections  which  have  already  been  considered — 
namely,  hemorrhage,  softening  from  thrombosis  or  embolism,  encephalitis,  and 
tumors — hemiplegic  paralysis  is  of  infrequent  occurrence.  Examples  of  func- 
tional hemiplegia  are  as  follows :  Cases  have  been  reported  in  which  it  took 
place  suddenly  during  strong  mental  excitement,  as  in  a  fit  of  violent  anger, 
recovery  being  sometimes  speedy  and  sometimes  slow.  Todd  designated  the 
affection,  in  these  cases,  emotional  hemiplegia.  It  sometimes  follows  epilepsy. 
In  a  case  under  my  observation  in  which  epileptic  paroxysms  recurred  at  short 
intervals  for  several  days,  hemiplegia  occurred  before  the  series  of  paroxysms 
had  ceased,  the  face  as  well  as  the  limbs  on  one  side  being  paralyzed.  The 
paralysis  disappeared  completely  after  a  few  days.  Hysterical  paralysis  is 
sometimes  hemiplegic.  The  face  and  tongue  are  not  involved,  and  as  a  rule 
the  left  side  is  paralyzed.  Hemiplegia  may  follow  chorea,  the  limbs  paralyzed 
being  those  of  the  side  more  affected  with  the  choreic  movements.  The  paral- 
ysis in  these  cases  does  not  extend  to  the  face  or  tongue.  The  paralysis 
which  follows  diphtheria  is  sometimes  hemiplegic.  I  have  known  transient 
hemiplegia  to  follow  insolation. 

The  following  cases,  stated  as  concisely  as  possible,  will  serve  to  illustrate 
hemiplegia  from  either  embolism  or'  thrombosis  not  giving  rise  to  softening 
and  hysterical  hemiplegia : 

A  merchant,  aged  seventy-five,  of  active  habits,  attending  daily  to  business, 
left  bis  home  in  the  morning  in  his  usual  health.  He  was  observed  to  act 
strangely.  He  walked  with  difficulty  and  had  trouble  in  moving  his  left 
hand.  He  was  prevailed  upon  to  return  home  in  a  carriage,  although  he 
insisted  that  nothing  was  the  matter  with  him.  In  an  hour  after  his  return 
I  saw  him.  He  was  somnolent,  but  easily  aroused.  There  was  paresis  of  the 
left  upper  and  lower  limbs  and  of  the  left  side  of  the  face.  The  tongue  was 
-deviated  to  the  left  side.  On  the  following  day  there  was  marked  improve- 
ment. The  improvement  continued,  and  on  the  sixth  day  recovery  was  com- 
plete, and  he  insisted  on  attending  to  his  business  as  usual.  There  were  no 
signs  of  cardiac  disease.  A  little  laurel-water  and  aconite  were  the  drugs 
prescribed.  He  was  allowed  at  once  a  nutritious  diet.  Six  years  afterward 
there  had  been  no  return  of  the  paralysis  and  the  patient  was  in  good  health. 
Thrombosis  was  the  probable  causative  condition  in  this  case. 
•  A  man,  aged  about  seventy,  after  a  long  walk  in  the  afternoon  retired  at 
night  feeling  well,  and  slept  soundly  until  morning.  On  awakening  there 
was  paresis  of  the  upper  and  the  lower  limb  on  the  right  side.  The  face  and 
tongue  were  not  involved,  but  there  was  aphasia,  the  patient  being  able  to 
speak  but  a  few  words.  Aside  from  these  symptoms  he  had  no  ailment.  His 
appetite  was  unaffected.  The  paralysis  and  aphasia  disappeared  in  the  course 
of  a  few  days,  no  treatment  being  employed.  Three  years  afterward  he  had 
had  no  return  of  paralysis  and  was  in  good  health.  The  diagnosis  in  this 
case  lies  between  thrombosis  and  embolism. 

A  case  at  my  hospital  clinic  exemplified  the  occurrence,  first  of  embolism, 
and  afterward  of  thrombosis.  The  first  attack  was  sudden,  without  loss  of 
consciousness,  and  the  paralysis  was  on  the  right  side.  The  paralysis  was 
complete,  but  after  an  hour  it  had  entirely  disappeared.  Several  months 
afterward  hemiplegia  again  occurred.  In  this  attack  the  paralysis  was 
developed  gradually,  becoming  nearly  complete  in  the  course  of  a  week. 
In  a  few  weeks  there  remained  only  a  slight  diminution  of  motor  power. 


718    FUXCTIONAL  DISEASES  OF  THE  BRAIN  AND  SPINAL  CORD. 

Intermittent  hcniiple«jria   of  very   brief  duration   was  exemplified   in  tht 
case  of  a  clerk,  aged  forty  years,  who  at  breakfast,  while  apparently  id  per 
feet   health,  had  a  sudden  attack  of  complete  hemiplegia  of  the  right  nde, 
without  loss  of  consciousness  or  any  confusion  of  ideas.     The  paralysis  dis- 
appeared c(unplctely  in  the  course  of  an  hour.     During  the  following  two 
weeks  he  had  ten  or  twelve  recurrences  of  the  hemiplegia,  the  paralysis  Ivt- 
ing  for  a  few  moments  only,  his  health  otherwise  being  perfectly  good.    The 
attacks  then  ceased  to  recur,  and  I  learned  several  months  afterward  that  he 
was  well.     This  patient  had  had  rheumatism,  but  there  were  no  signs  of 
cardiac  disease. 

A  dressmaker,  aged  eighteen,  a  patient  in  Bellevue  Hospital,  exempliiiej 
hysterical  hemiplegia.  Three  weeks  before  her  admission,  having  retired 
perfectly  well  the  previous  night,  in  the  morning  she  was  unable  to  move 
the  left  lower  limb.  Sensibility  was  also  lost.  Toward  evening  she  ?ad- 
denly  lost  sensibility  and  the  power  of  motion  in  the  left  upper  limb.  After 
a  week  she  recovered  power  over  the  upper  limb.  The  paralysis  of  the  lower 
limb  persisted.  In  walking  with  the  aid  of  a  crutch  she  dragged  the  paralyicd 
limb.  There  was  no  facial  paralysis  and  the  tongue  was  not  deflected  from  a 
right  line.  There  were  no  syin})toms  of  cerebral  disease.  She  had  retentioB 
of  urine,  requiring  the  catheter,  but  after  a  time  she  succeeded  in  urinatinp, 
the  phj'sician  in  charge  refusing  to  continue  the  use  of  the  catheter.  She 
was  notably  hysterical,  and  the  globus  hystericus  was  well  marked.  A 
mraith  after  her  admission  she  was  much  frightened  by  a  thunderstorm,  and 
had  hysterical  convulsions.  The  cold  douche  promptly  arrested  the  convul- 
sions, and  on  recovering  full  consciousness  she  at  once  regained,  almojit  com- 
pletely, power  over  the  paralyzed  limb.  The  next  day  she  walke<I  viihuul 
difficulty,  and  the  following  day  went  out  of  the  hospital  on  a  pennit.  Sud- 
denly, after  the  lapse  of  a  week,  she  again  became  hemiplegic  on  the  »aoie 
side  as  before.  She  recovered  in  a  short  time  under  the  use  of  the  shower- 
bath.  She  subsequently  had  paraplegia,  with  analgesia  and  anaesthesia.  She 
recovered,  and  was  discharged  from  the  hospital  well.  This  case  illustrates 
the  occurrence  of  hemianesthesia,  which  in  this  instance  and  in  the  lar^ 
number  of  cases  is  of  hysterical  origin.  Ilemianacsthesia  may  be  produced 
also  by  cerebral  lesions.  (Sec  p.  G15.)  Tlie  loss  of  sensation  may  affect  all 
forms  of  sensation,  including  the  special  senses. 

Spinal  hemiplegia,  with  motor  paralysis  on  one  side  and  anaesthesia  on  the 
opposite  side,  probably  always  implies  a  lesion  limited  to  the  half  of  the  cer- 
vical portion  of  the  cord  on  the  side  of  the  akinesia. 

Instances  have  been  observed  of  paralysis  affecting  the  upper  hmh  of  one 
side  and  the  lower  limb  of  the  other  side.  This  form  of  paralysis  has  been 
called  hemipleijia  cruciafa  (not  to  be  confounded  with  alternating  paralysis 
p.  C15),  and  may  be  produced  by  lesions  situated  at  the  crossing  of  the  pyra- 
mids in  the  medulla  oblongata. 

Malingerers  sometimes  feign  hemiplegia.  They  are  likely  to  pretend  that 
there  is  loss  of  sensation  as  well  as  of  motion ;  and  this  should  excite  suspicvoi. 
Hughlings-Jackson  has  pointed  out  a  method  of  discovering  this  deception. 
The  malingerer  keeps  the  arm  close  to  the  body  when  asked  to  stoop  forward. 
In  doing  this  he  exerts  a  voluntary  power  over  the  limb.  In  hemiplegia  wba 
the  patient  stoops  the  palsied  arm  falls  forward. 

Paraplegia. 

Paraplegia  is  to  be  considered  as  functional  when  the  absence  of  any  tmt 
tomical  change  is  to  be  inferred  from  the  symptoms  and  course  of  the  affct- 
tion.     As  a  functional  affection  it  is  much  more  frequent  in  its  occarreiice 
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:han  general  paralysis  or  hemiplegia.     It  is  the  most  frequent  form  of  hys- 
terical paralysis.       I  have  met  with  a  case  in  which  repeated  attacks  had 
occurred  between  the  ages  of  seven  and  ten  years,  the  patient  being  subject 
to  other  hysterical  manifestations.     It  is  a  not  infrequent  sequel  of  diphthe- 
ria.   It  may  be  referable  to  exhaustion  and  exposure  to  cold.     The  following 
Cftae  is  probably  an  example  of  sexual  excess  as  a  causative  agent :  A  young 
woman  admitted  into  Bellevue  Hospital  stated  that  she  found  both  lower 
limbs  completely  paralyzed  on  awakening  in  the  morning.     She  was  subject 
to  nocturnal  attacks  of  epilepsy,  and  a  paroxysm  occurred  during  the  night 
vhen  the  paralysis  took  place.      K;^he  was  a  prostitute,  and  had  had  sexual 
intercourse  with  several  persons  on  that  night.     There  was  complete  loss  of 
sensibility.     Slight  reflex  movement  could  be  excited.     On  the  ninth  day 
after  her  admission  recovery  of  motion  and  sensation  was  complete,  and  she 
was  well  enough  to  be  discharged  on  the  thirteenth  day,  having  had  no  treat- 
ment directed  specially  to  the  paralysis. 

The  subject  of  rejfex  parali/sis  has  relation  chiefly  to  paraplegia.  Many 
dinical  observers  within  late  years  have  reported  ca.'^es  of  paraplefria  associ- 
ited  with  various  affections  of  different  organs — the  kidneys,  bladder,  uterus, 
OTiries,  intestines,  etc. ;  and  a  causative  connection  has  been  inferred  from 
the  fact  that  patients  recover  from  the  paralysis  after  recovery  i'nmi  their 
local  affiections.  The  latter,  it  is  supposed,  induce  paralysis  by  a  morbid 
iniluence  transmitted  through  the  reflex  system  of  nerves ;  and  hence  the 
Bgnificance  of  the  name  rejlex  paraplegia.  In  (jrder  to  establish  a  causative 
connection  between  different  local  diseases  and  paralysis  it  is  necessary  to 
ihow  that  the  former  precede  the  occurrence  of  the  latter  in  a  number  of 
cues  too  large  to  be  explained  by  mere  coincidence.  That  facts  sufficient  to 
ihow  this  have  been  accumulated  may  fairly  be  doubted  ;  and  when,  on  the 
other  hand,  it  is  considered  that  the  various  local  diseases  supposed  to  have 
i causative  connection  are  not  associated  with  paralysis  in  the  vast  majority 
of  cases,  such  a  connection,  when  the  association  exists,  is  conjectural. 

The  pathological  explanations  of  reflex  paralysis  are  far  from  satisfactory. 
The  theory  of  Brown-S^aquard  is  that  a  reflex  influence  causes  spasm  of  the 
arteries  of  the  spinal  cord,  and  that  the  paralysis  is  due  to  aniemia  and  defective 
nutrition  thus  induced.  Assuming  spasm  of  the  vessels  limited  to  a  segment 
of  the  cord  to  be  caused  by  a  reflex  influence,  that  this  condition  is  persistent 
enoagh  to  produce  the  pathological  effects  attributed  to  it  is  highly  improb- 
ahle.  Another  explanation  is  that  the  supposed  reflex  influence  has  a  para- 
lysing effect  exerted  through  the  vaso-motor  nerves  upon  the  arteries,  and 
causes  paraplegia  by  inducing  congestion  of  the  cord ;  but  paraplegia  does 
not  take  place  in  connection  with  diseases  which  must  induce  spinal  conges- 
tion, such  as  the  cold  .stages  of  intermittent  fever,  dilatation  of  the  right  side 
of  the  heart,  etc. ;  and  it  is,  to  say  the  least,  conjectural  to  include  congestion 
of  the  cord  among  the  causative  conditions  giving  ri.se  to  paraplegia. 

In  some  reported  cases  of  supposed  reflex  paraplegia  lesions  of  the  spinal 
cord  have  been  found  after  death.  Leyden,  Dum^»nil,  Weir  Mitchell,  and 
ethers  think  that  the  extension  of  neuritis  centripetally  sometimes  to  the 
fipmal  cord  will  explain  the  occurrence  of  paralysis  in  the  cases  m  which  it 
it  supposed  to  be  due  to  a  reflex  influence. 

In  view  of  these  considerations  the  theory  of  reflex  paralysis  lacks  a  solid 
ibandatiou. 

Paraplegia  may  be  an  imagined  disease.     1  have  met  with  an  instance  in 

fhieh  this  self-deception  was  diagnosticated,  the  case  being  analogous  to  one 

leport^d  by  J.  liussell  Reynolds,  and  called  by  him  paralysis  "  dependent  on 

idea."    These  cases  are  to  be  distinguished  from  cases  of  simulated  para- 

pWia.     I  have  met  with  the  latter  in  connection  with  hysteria.     Kunze 
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relatt'M  the  chmo  of  a  woman  who,  buviiig  kept  the  bed  fur  a  couf^ii 
time  titidtn*  the  convict idii  that  she  had  para|)k'«^ia,  t<u  the  occaMiou 
bouse  taking  6 re  reHumed  itiHtuiitlv  the  u%e  of  her  limha,  aiid  i«ti 
ih**  huuj?e  of  a  rflative  at  once  became  again  a  paraplfirie.     It  iJi  iiii|| 
tu  discriiiiiiiate  imagined  paruj>lc{iia,  inai^mucb  as  li 
iiietjintly  be  removed  by  a  mental  impre&«siou.     Thi- 
nia  from  larjngeal  paralvi^i.s.     1  have  given  tht^  t*^uup.%i.>  oi   u  n^^i:  ui 
paraplegia  di.sappearcd  under  the  influence  of  fright  dtirintr  n  thuwiei 
Caution  h  to  be  observed  in  the  diagnosis ;  and  if  i 
use  diaseretion  either  in  asserting  that  the  supposed  mi 

in  emph>ying  electricity  or  some  other  method  of  tretituient  with  rctrmtifj* 
a  phy^sical  influence,  conjoined  with  u  eontident  jisj^uranco  tbul  tfnj  trrj 
will  b§  success fub 


Acute  Ascending  Paralysis. 

Fiider  this  nauiv  Landry  in   1859  dcHTibed  a  <1 
rupidly'develuped  piiraly8i^,  beginning  in  the  lower  i 
to  the  up(>er  extremities,  and  often  to  muscles  supplied  by  ii^ 
in  the  medullii  oblongata.     Sentiation  and  the  functions*  *>f  i 
rectum   generally    remain   norm:ib      No  *anatoraical    lemom*    ixpUiJiii 
paralysis  have  been  discovered.     The  disease  in  sometimefi  calleil 
parftli/ftiit. 

After  prodromic  symptoms  of  an  iiidefinitt*  cbanicter,  with  slight  dsxi 
ht^^ting  for  a  few  day^*  and  sometimes  for  several  weeks,  paresis  of  the  Imih 
extremities  occurs.     The  paresis  begins  in  the  feet,  and  in  the  ronn«c  i*f 
few  days  extends  over  the  limbs,  the   paralyi^is   increasing   in  deg^rw  n 
becoming  complete.      The  paralysii*    extends  to  th«  tnink,  and  then'^* 
the  upper  extremities.     The  respiratory  mu.scles  are  affect>'d^  and  dy>*[un 
becomes  a   prominent  f^ymptom.      Subscfpiently  the   muM-lert    eoncenie<l 
speech,  ma^^tication,  and   deglutition  arc    involved.      Death    takc^  placf 
apncea  and  by  exhauHtion  from  innutrition.     The  duration  varies 
few  days  and  several   weckii,  the  average  being  from  eight  tofv 

The  intellect  remaiui*  intact,  and  those  cranial  nervcit  onl; 
which  arise  from  the  medulla  iiblongala.     .Scnrtibiliiy  «»f  th  1| 

clea>  is  but  little,  if  at  all,  affected.  There  vh  8ometime8  \ 
paralyzed  muscles  do  not  liccome  atrophied;  their  eler- 
generally  unaffected ;  and  reflex  excitability  i^  not  diminiJihcd  untd  the  Isttl 
part  of  the  disease.  The  rectum  and  the  bladder  are  not  affected,  Thert 
usually  fever,  but  nut  of  a  high  grade. 

In  a  small  proportion  of  cases  the  disease  eea^i'B  its  prngress  before 
symptoms  are  manifested,  and  recovery  shortly  takes  place. 

The  dii*eaae  affects  men  ofYener  tban  women,  and  the  majr-r"  ■    '* 
in  persons  between  twenty  and  forty  years  of  ago.     Bevond  : 
ing  is  known  of  the  etiobigy.    The  most  plausible  supposition 
nature  of  Landry'st  paralysis  is  that  the  disease  is  of  an  rtcur 
ract-cr,  with  Iocalizati(^n  in  the  motor  tracts  of  the  spinal  cord 
oases  in  peripheral  nerves.     This  view  is  supported  by  the  o*, 
dromic  constitutional  symptoms,  by  tlic  existence  i^i'  fever,  the  dt?v 
of  more  or  less  enlargement  of  the  spleen,  and  the  frequent  prei 
albuminuria. 

rituicul  ex|>erience  has  thug  far  aflbrded  no  evidence  of  the  i»ue<v^ 
particular  method  <d*  treatment.  The  iodide  of  potassium,  nux  \<>nii 
wet   pack,   and   the   galvnin*^  *Mirn-r.t    rii.»   Tvconimenfl' *1        VLni1...T; 
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nia,  and  stimulating  tonics,  together  with  sustaining  nourishment,  are  indi- 
cated with  a  view  to  obviate  the  tendency  to  death. 

Nervous  Asthenia— Neurasthenia. 

The  term  nervous  asthenia  or  nervous  exhaustion  may  be  used  to  denote  a 

morbid  condition  common  in  this  country,  especially  in  the  larger  cities.     As 

the  name  signifies,  debility,  prostration,  or  exhaustion,  affecting  especially  the 

nervous  system,  constitutes  the  affection.     It  occurs  without  anaemia  or  any 

notable  disorder  of  the  vital  functions.     It  proceeds  from  undue  functional 

activity  of  the  nervous  system  connected  with  the  exercise  of  the  intellectual 

and  emotional  faculties.     This  morbid  condition  was  considered  as  a  distinct 

functional  affection  in  the  first  edition  of  this  work  (18CG).     So  far  as  I 

know,  it  had  not  been  so  considered  prior  to  that  date.     Under  the  name 

neurasthenia,  introduced  by  Beard,  writers  in  this  and  in  other  countries  have 

accorded  to  it  a  place  among  the  functional  disorders  of  the  nervous  system. 

Popularly,  and  to  some  extent  among  physicians,  it  is  known  by  the  name 

^nervous  prostration." 

Physicians  are  often  consulted  by  patients  who,  although  far  from  being 

well,  have  no  well-defined  malady.      They  complain  of  languor,  lassitude, 

want  of  buoyancy,  aching  of  the  limbs,  and  mental  depression.     They  are 

wakeful  during  the  night  and  enter  upon  their  daily  pursuits  with  a  sense 

of  fatigue.     Under  the  pressure  of  mental  excitement  they  may  be  able  to 

exert  themselves  with  their  usual  energy,  but  when  the  excitement  subsides 

they  are  jaded  and  worn  out.     They  become  apprehensive  that  their  powers 

are  giving  way,  and  they  often  fancy  the  existence  of  some  serious  malady. 

An  investigation  of  the  different  organs  of  the  body  reveals  no  evidence  of 

disease.     The  lungs,  heart,  kidneys,  etc.  are  sound.     None  of  the  affections 

embraced  in  the  nosological   catalogue  may  be  discovered,  yet  the  morbid 

condition  is  real.     This  brief  sketch  represents  a  class  of  cases  with  which 

every  physician  is  familiar. 

An  inquiry  into  the  habits  and  circumstances  connected  with  the  daily  life 
in   the  cases  now  referred  to  will  show  that  the  mind  has  been  for  a  long 
period  unduly  taxed  by  the  cares  and  responsibilities  of  business,  over-exer- 
tion in  the  pursuit  of  wealth  or  other  objects  of  ambition,  long-continued 
anxiety  or  inquietude;  in  short,  the  patient  is  suffering  from  wear  and  tear 
of  the  nervous  system.    The  action  of  mental  conditions  is  increased  by  other 
causes  which  tend  to  diminish  the  vigor  of  the  body,  such  as  irregular  habits 
with  respect  to  diet,  the  hours  devoted  to  sleep  and  rest,  etc.     The  causes 
which  act  directly  through  the  mind  are  esj)ecially  operative  in  this  country, 
owing  t4)  the  early  age  at  which  persons  engage  in  the  active-  pursuits  of  life, 
the  great  inducements  to  excessive  exertions,  and  the  emulation  excited  by 
the  activity  of  others.     It  is  not  uncommon  to  meet  with  persons  who  have 
overtasked  the  nervous  system  without  any  rest  or  recreation  for  many  con- 
secutive years. 

The  condition  of  nervous  asthenia  is  in  itself  not  a  small  evil,  causing  much 
discomfort  and  unhappiness  to  the  patient,  and  rendering  him  uncomfortable 
toothers  by  inducing  depression,  irritability,  or  nioroseness.  That  this  con- 
dition favors  the  development  r)f  diseases  to  which  there  may  be  a  predisposi- 
^OD,  or  co-operates  with  the  various  causes  of  disease,  is  probable.  It  often 
Engenders  a  desire  for  stimulants,  and  thus  leads  to  intemperance.  It  may 
eventuate  in  confirmed  melancholia,  hypooliondriasis,  or  other  forms  of  mental 
derangement. 

An  essential  part  of  the  treatment  relates  to  the  causation.     Frequently 
it  H  desirable  to  endeavor  to  procure,  temporarily,  complete  relief  from  exer- 
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tion  and  care.     It  is,  however,  extremely  injudicious  to  advise  pennaDcnt 
relinquishment  of  active  occupations.     After  rest  and  recreation  for  a  season 
sufficient  for  recuperation  of  the  nervous  system  a  return  to  accustomed  pur- 
suits is  advisable,  with  injunctions  to  observe  proper  moderation  and  to  com- 
ply with  the  laws  of  health  as  regards  a  fair  apportionment  of  time  to  recrea- 
tion and  a  proportionate  exercise  of  all  the  faculties  of  the  mind.     It  is  of 
course  desirable  that  causes  of  mental   uneasiness  and  anxiety  should  be 
removed,  but  this  part  of  the  treatment  often  is  not  within  the  range  of  med- 
ical control.     Habits  tending  to  impair  bodily  vigor  are  to  be  corrected,  «ucb 
as  dietetic  imprudences,  late  hours,  sexual  errors  or  vices,  the  immoderate  m 
of  tobacco,  etc.     Hygienic  measures  to  invigorate  the  body  are  importaot, 
such  as  nutritious  alimentation,  out-of-door  life,  sea-bathing,  or  the  sponge* 
bath,  etc.     Tonic  remedies,  varied  from  time  to  time  and  long  continued,  ire 
serviceable  both  morally  and  medicinally. 

At  the  present  time  there  is  perhaps  a  tendency  to  exaggerate  the  pttiol- 
ogical  relations  of  the  neurasthenic  morbid  condition.  No  anatomical  svstem 
in  the  body  tolerates  functional  activity  better  than  the  nervous  system,  pro- 
vided the  organism  be  sound  and  the  requirements  of  health  in  other  respects 
be  observed.  Patients  are  sometimes  disposed  to  attribute  to  over-exertion 
of  the  mental  faculties  what  is  really  due  to  other  violations  of  the  laws  of 
health.  The  opinion  that  the  symptoms  denote  excessive  brain-work  is  often 
received  with  satisfaction.  In  some  cases,  considering  the  small  amount  oC 
intellectual  work  accomplished  and  the  limited  capabilities  of  the  brain,  tbia 
opinion  seems  almost  ludicrous. 

Spinal  Irritation. 

The  name  spinal  irritation  dates  from  the  publication  of  a  paper  by  Brown 
of  Scotland  in  1828.  Shortly  afterward  the  work  of  Teale  on  neuralgia  and 
that  of  Tate  on  hysteria  appeared,  these  authors  referring  the  phenomena  of 
these  diseases  to  irritation  of  the  spinal  cord.  In  1834  the  published  obser- 
vations of  W.  and  D.  Griffin  claimed,  in  behalf  of  the  supposed  morbid  con- 
dition thus  named,  a  larger  scope  of  application,  and  this  condition  soon  came 
to  be  generally  recognized  as  an  individual  functional  affection.  In  an  article 
contained  in  the  American  Journal  of  the  Medical  Sciences  for  April,  1B44,  I 
gave  the  results  of  an  analysis  of  58  cases  which  I  had  observed  and  recorded. 
For  several  years  I  was  accustomed,  in  medical  lectures,  to  include  spinal  irri- 
tation among  the  functional  diseases  of  the  nervous  system.  I  was  at  lengtli 
satisfied  that  the  phenomena  grouped  under  this  name  had  other  pathological 
connections,  and  that  the  claim  of  spinal  irritation  to  a  place  in  the  nosology 
was  not  well  grounded.  Others  held  this  opinion,  and  the  name  had  nearly 
passed  out  of  use  ;  but  within  the  past  few  years  it  has  again  come  into  vogue, 
and  it  is  now  recognized  by  many  as  denoting  a  neuropathic  affection. 

In  so-called  spinal  irritation  more  or  less  pain  is  referred  to  the  spine,  and 
pressure  over  certain  parts  of  the  column,  these  parts  differing  in  different 
cases  in  number  and  extent,  shows  greater  or  less  tenderness.  This  tender- 
ness is  also  shown  by  the  application  of  ice,  a  hot  sponge,  and  electricity. 
With  the  spinal  tenderness  are  associated,  in  different  cases,  a  variety  of 
symptomatic  phenomena,  and  these,  in  their  situations,  are  in  correspondence 
with  the  relations  of  the  latter  to  the  spinal  cord.  Thus,  intercostal  and  cer- 
vico-occipital  pains,  nausea,  vomiting,  singultus, palpitations,  and  nervous  coogh 
are  associated  with  tenderness  over  the  cervical  and  dorsal  vertebrae,  whereas 
pain  in  the  lower  parts  of  the  body,  tympanites,  colic,  and  dysuria  are  asiMKri- 
ated  with  lumbar  tenderness.  Patients  generally  are  mentally  depressed,  the 
power  of  physical  or  mental  endurance  is  diminished,  sleeplessness  is  common. 
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general  hyperaesthesia  of  the  surface  of  the  body  is  sometimes  marked,  the 
extremities  are  cold,  and  different  cases  offer  a  great  variety  of  subjective 
symptoms.     The  great  majority  of  patients  are  women. 

That  there  are  cases  which  exemplify  the  clinical  history  of  spinal  irrita- 
tion, as  described  formerly  and  at  the  present  time,  cannot  be  denied ;  but 
that  the  phenomena  are  caused  by  irritation  of  the  spinal  cord,  or  that  they 
are  attributable  to  a  morbid  condition  (either  to  hypersemia  or  to  ischsemia)  in 
ibis  part  of  the  nervous  system,  is  by  no  means  certain.  In  a  large  propor- 
tion of  cases  the  phenomena  are  effects  of  general  ansemia.  In  some  instances 
they  may  be  due  to  toxical  blood-conditions,  and  they  may  be  caused  by 
reflex  influences  originating  in  local  disorders  of  different  organs. 

Clinical  observations  show  that  when  there  is  tenderness  over  the  spine  in 
connection  with  disorders  of  various  kinds,  soothing  applications  or  mild 
counter-irritants  over  the  tender  portion  or  portions  are  often  serviceable  as 
palliative  measures  of  treatment.  Curative  measures  must  be  employed  in 
other  directions. 

It  is  important'  not  to  consider  the  pains  and  tenderness  referred  to  the 
spine  in  cases  of  so-called  spinal  irritation  as  symptoms  of  inflammation  of  the 
cord  or  of  it«  meninges.  The  absence  of  fever,  the  sex  of  the  patient,  the 
existence  of  anaemia  and  often  of  hysteria,  point  to  a  purely  functional  disor- 
der and  render  the  exclusion  of  spinal  meningitis  and  myelitis  easy. 

The  name  spinal  irritation  was  introduced  at  a  time  when  local  pain  and 
tenderness  were  regarded  as  evidence  of  inflammation,  and,  as  the  name 
denotes  a  functional  condition,  its  introduction  had  a  favorable  influence  on 
the  treatment,  inasmuch  as  at  that  time  antiphlogistic  measures — namely, 
bleeding,  cathartics,  mercury,  and  severe  counter-irritation — were  considered 
indispensable  in  treating  inflammatory  affections. 


CHAPTEK    VI. 

DISEASES  OF   THE  NERVES. 

Neuritis.— Multiple  Neuritis.— Peripheral  Paralysis.— Beri-beri— Kak-ke.— Paralysis  of 
the  Third  Cranial  Nerve. — Paralysis  of  the  Fourth  Cranial  Nerve. — Paralysis  of  the 
Fifth  Cranial  Nerve,- Paralysis  of  the  Sixth  Cranial  Nerve.— Paralysis  of  the  Motor 
Portion  of  the  Seventh  Cranial  Nerve.— Paralysis  of  the  Eighth  Cranial  Nerves.— 
Paralysis  of  the  Ninth  Cranial  Nerve.— Local  Paralysis  of  other  than  Cranial  Nerves. 
— Paralysis  of  the  Cervical  Sympathetic  Nerve. — Paralysis  from  Lead.— Paralysis 
ftt>m  Arsenic.  Copper,  Mercury,  and  Phosphorus.— Neuralgia.— Trifacial  Neuralgia.— 
Cervico-occipital  Neuralgia.— Cervico-brachial  Neuralgia. — Dorso-intercostal  Neural- 
gia.—Lumbo-abdominal  Neuralgia.— Crural  Neuralgia.— Sciatic  Neuralgia.— Coccygo- 
dynia. — Dermalgia. — Myalgia. — Cephalalgia. 

THE  diseases  to  be  considered  in  tbis  chapter  are  those  affecting  either 
nervous  trunks,  their  branches,  or  their  terminal  distributions  ;  in  otlier 
words,  dbeases  of  the  peripheral  nervous  system.  In  this  division  are 
embraced  neuritis,  paralytic  affections,  and  neuralgia  referable  to  nervous 
trunks  or  branches.  Paralysis  from  lead  will  be  included  among  the  periph- 
eral paralyses. 
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^wc^ll  as  affections  of  the  intervertebral  ganglia,  has  been  repeatedly  dis- 
^^r^<i  in  cases  of  herpes  zoster  intercostalis. 

Ttfc^  DIFFERENTIAL  DIAGNOSIS  of  neuritis  from  neuralgia  is  not  always 
g^y.  In  fact,  some  cases  of- neuralgia  are  probably  the  result  of  a  neur- 
3^  The  main  points  in  the  diagnosis  are  the  paroxysmal  character  of  the 
kin  ii^  neuralgia,  as  well  as  the  existence  of  isolated  points  of  tenderness 
^"^alleiz's  points),  and  the  absence  of  paralysis. 

XHtJ  TREATMENT  has  reference  especially  to  causative  circumstances. 
(eyond  the  indications  relating  to  causation,  revulsive  and  soothing  local 
.pplications  are  indicated.  Subcutaneous  injections  may  be  required  td 
relieve  the  intensity  of  the  pain.  The  employment  of  electricity  is  useful 
m  tlie  form  of  the  weak  galvanic  current,  although  some  recommend  strong 
currents.  In  chronic  neuritis  cauterization  has  been  employed  with  benefit 
in  some  cases. 

Multiple  Neuritis. 

The  ANATOMICAL  LESIONS  in  multiple  neuritis  are  in  many  cases  degenera- 
tive, resembling  those  in  divided  nerves ;  but  in  some,  particularly  in  acute, 
cases  they  are  inflammatory.  In  the  first  class  of  cases  the  medullary  sheaths 
of  the  nerve-fibres  are  broken  up  into  fragments  ;  the  cells  in  the  sheath  of 
Schwann  are  enlarged  and  increased  in  number ;  fatty  granular  corpuscles 
accumulate  in  the  situation  of  the  medullary  sheath  as  well  as  between  the 
nerve-fibres ;  and  the  axis-cylinder,  which  may  remain  for  a  long  time  intact, 
finally  disintegrates.  In  inflammatory  cases  an  inflammatory  exudate,  con- 
sisting of  serum,  pus-cells,  and  red  blood-corpuscles,  also  accumulates  in  the 
interstitial  tissue  of  the  nerve-trunk.  Microscopical  examination  is  requisite 
to  determine  the  changes,  as  often  no  distinct  alteration  is  visible  to  the  naked 
eye.  If  the  case  terminate  in  recovery,  the  nerve-fibres  are  regenerated  in 
the  same  manner  as  after  section  of  nerve-trunks.  In  chronic  cases  a  new 
growth  of  connective  tissue  appears  in  the  nerve-trunks. 

The  affection  involves  many,  sometimes  most,  of  the  spinal  nerves.  The 
cranial  nerves  may  also  be  affected,  but  less  commonly  than  are  the  spinal 
nerves.  The  lesions  are  not  distributed  uniformly  over  the  nerves,  but  are 
more  intense  in  some  places  than  in  others.  Usually,  a  nerve-trunk  is  more 
or  less  affected  throughout  its  entire  length.  If  the  spinal  nerve-roots  be 
also  involved,  there  are,  usually,  slight  atrophic  or  degenerative  changes  in 
the  ganglion-cells  of  the  anterior  horns  of  the  spinal  cord.  From  the  symp- 
toms it  may  be  inferred  that  the  motor  nerve-fibres  are  by  preference  the 
seat  of  the  disease. 

The  CAUSATION  of  primary  multiple  neuritis  is  not  known,  but  the  symp- 
toms support  the  usually-accepted  view  that  the  disease  is  due  to  some 
special  infection.  Certain  cases  of  paralysis  after  acute  infectious  diseases, 
pirticularly  after  diphtheria,  are  referable  to  a  multiple  neuritis.*  [Chronic 
^eoholism  is  a  generally  recognized  cause  of  the  affection. — H.]  The  affec- 
tion is  most  common  in  early  adult  life. 

Symptoms. — Multiple  neuritis  may  pursue  an  acute  or  a  chronic  course.  The 
*Cttte  cases  begin  generally  with  fever  and  constitutional  symptoms,  often  of 
considerable  severity.  Swelling  of  the  spleen  and  albuminuria  are  sometimes 
present.  These  symptoms  indicate  the  infectious  nature  of  the  disease.  At 
tbe  onset  there  is  pain,  usually  severe,  and  felt  generally  in  the  loins  and  in 
(&e  extremities.  Moderate  swelling  of  the  joints  has  also  been  observed. 
Paralysis  soon  makes  its  appearance,  as  a  rule  first  in  the  form  of  paresis  of 

'  Aooording  to  Scheube,  the  diseai$e  which  is  known  as  beriberi  or  kak-ke,  and  which 
jirerails  in  Japan  and  India,' is  a  multiple  neuritis. 
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the  lower  extremities.  The  paralysis  int*  reuses  in  mtLnsiiy  antl  Inm 
invohing  the  upper  extremitie,s,  and^  it  may  bf,  the  muftcleii  of  the 
especially  the  mugcles  of  respirjition.  Reflexes,  particularly  the  tta\ 
reflexes,  are  diminished.  As  nmy  he  inferred  from  whnt  hii§  been  fsad 
p,  675s  the  paralyzed  muscles  rapidly  fttrophy*  aud  the  nerves  aud  um^s 
soon  present  the  reaction  of  degeneration.  In  the  mean  time  the  j 
usually  lessened^  although  some  remains,  es<peeially  upon  pressure  i> 
affected  neryes  and  muscles.  Abnormal  sensations,  called  pani^^tb 
as  numbness  and  formication,  are  often  experienced.  There  usually 
loss  of  sensation,  but  marked  anaesthesia  is  not  generally  produretl, 
other  hand,  in  acute  cases  there  often  is  pronounced  hypersesthc^ia,  Tbt 
functions  of  the  bladder  and  of  the  rectum  remain  intact.  Hrrpcttr  cfii|w 
ttons,  oedema,  and  less  frequently  other  trophic  di!«turbancr^  may  occw 
There  is  often  observed  great  frequency  of  the  palsc^  pmbably  due 
involveraeDt  of  the  vagus. 

Acute  multiple  neuritis  may  terminate  within  a  few  dnyw  or  tv 
death.     The   most  frequent  cause  of  death   is  paralvbi^  of  the 
muscles.     In  some  ca^es  reeoyery  takes  place,  which  is  usu:<^  v     i    i 
considerable  time  is  required  for  the  regeneration  of  the  n*  rv.  ni  i. 
other  cases  the  acute  gymptoms  subside  and  more  or  le*s  pamlysi^  rem    i 
permanently,  or  the  disease  may  pursue  a  chronic  course. 

Multiple  neuritis  may  begin  insidiously,  and  without  acute  aympioms  h^-sd 
to  atrophio  paralysis.  In  these  chronic  cases  recoyery  is  also  t.— »^'  or  tW 
disease  may  come  to  a  standstill  with  more  or  less  permanent  i 

The  main  difficulty  in  i»iA<iN08i8  is  to  distinguish  multiple   w  ■ 
anterior  poliomyelitis,  with   which   it  has  doubtless  often  been  c 
The  main  points  in  this  diagnosis  relate  to  the  presence  <»f  ^ 
sensory  disturbance.*?  in  neuritis  which  are  absent  in  uncomj' 
poliomyelitis.     The  distinction  between  acute  ascending  par  ,uiil 

tiple  neuritis  may  also  occasion  wme  difficulty,  but  careful  m     ■  th* 

symptoms  which   have  been  described  will  generally  lead  t4j  a  c 
nosii*,     fLocomotor  ataxia  is  excluded  by  the  absence  of  the  Ar^'; 
son  pupn  as  well  as  of  bladder  disturbances,  and  by  the  presence  ol  tender- 
ness oyer  the  course  of  the  nerve-trunks, — Yl,l 

The  PROONOSis,  as  is  evident  from  what  has  oeen  said,  i»  grave,  hut  mit 
extremely  so.  In  distinction  from  the  spinal  cord,  the  peripheral  nerve*  irt 
capable  of  extensive  regeneration^  so  that  recovery  may  take  jdace  afk^rtl  " 
paralysis  has  become  complete  and  has  lasted  for  a  number  of  wt«eks  urtvi 
months. 

In  view  of  the  probably  infectious  nature  of  the  disease,  it  is  reoorameoi 
at  the  onset  of  acute  cases  to  administer  large   doses  of  salicylic  acrd 
intensity  of  the  pain  will   usually  rcijuire  the  use  of  opium  in  !u\wn 
Counter-irritation  in   the  form  of  stimu luting  liniment.'*  may  be  nppli 
the  affected  parts.      The  systematic   and  long-continued  use  «^f  el 

beginning  with  not  too  strong  galvanic  currents,  is  important.     Tui 

faradization   is  sometimes  employed  aa  a  means  of   count cr4rritmtion.    fn 
chronic  cases  especially  massaLre  mav  be  beneficially  rmpl»ved* 


[Ben- ben— Kak-ke. 

Beri'beri  ia  an  infectious  disea.se  which  prevails  endemically  in  N^d 
Brazil,  Japan.  India,  China,  the  *Straits  settlements*  the  3Ialny  ArchiL 
and  other  tropical  and  sub-tropical  countries.     Clinically,  it  Bianife«t€  ' 
chiefly  through  the  signs  and  symptoms  of  multiple  neuritis.      l*p  to  a  qiii 
recent  period  there  has  been  great  diversity  of  opiniou  conceraing  tlie  mu 
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of  the  disease,  some  attributing  it  to  a  diet  composed  largely  of  fish,  some 
to  the  habitual  consumption  of  rice,  while  others  have  confounded  its  symp- 
toms with  those  produced  by  the  intestinal  parasite  the  anchylostoma  duode- 
nale.  As  a  rule,  those  who  have  had  the  greatest  opportunities  of  observing 
the  disease  clinically  have  been  at  a  disadvantage  as  concerns  the  modern 
methods  of  bacteriological  investigation.  Two  notable  exceptions  must,  how- 
ever, be  made  to  this  statement:  Drs.  Musso  and  Morelli  have  studied  beri- 
beri from  a  bacteriological  standpoint  in  the  pathological  institute  of  Monte- 
video,' and  have  succeeded  in  isolating  four  micro-organisms :  (I)  A  staphylo- 
coccus, classified  as  staphylococcus  pyogenes  albus;  (2)  a  micrococcus  in 
chains ;  (3)  a  small  colorless  micrococcus ;  (4)  a  micrococcus  which,  when 
inoculated  in  animals  (guinea-pigs  and  dogs),  produced  a  universal  degenera- 
tive neuritis.  The  latter  is  therefore  considered  by  these  observers  as  the 
specific  organism  of  beri-beri.  Pekelharing  and  Winkler'  have  also  succeeded 
in  obtaining  from  the  blood  of  beri-beri  patients  micrococci  which,  inoculated 
in  animals,  produced  polyneuritis. 

Cold  and  dampness  are  undoubted  predisposing  causes,  the  disease,  accord- 
ing to  Bentley,'  being  most  prevalent  during  the  decline  of  one  monsoon  and 
the  setting  in  of  another.  The  affection  is  said  by  W.  Duncan  Scott  *  to  be 
more  prevalent  among  Chinese  miners  than  in  any  other  body  of  men.  These 
miners  work  in  "  deep  open  pits  with  sloping  sides  of  sand,  often  glaring 
white,  and  the  heat  at  the  bottom  of  the  pit  is  often  very  great.  Water 
often,  if  not  always,  lies  there,  in  which  they  may  stand  ankle-deep  or  deeper. 
This  itself  may  be  an  auxiliary  influence  in  causing  oedema  and  nervous 
disturbance  in  the  lower  extremities." 

F.  C.  Shattuck  and  J.  J.  Putnam  of  Boston  have  described  cases  of  mul- 
tiple neuritis  occurring  among  the  fishermen  of  the  Grand  Banks,  the  symp- 
toms of  which  were  remarkably  similar  to  those  of  beri-beri.*  As  a  matter 
of  cour.se,  all  affections  in  which  multiple  neuritis  is  a  conspicuous  symptom 
will  present  strong  points  of  resemblance,  but,  in  view  of  the  observations 
of  Pekelharing  and  others  above  referred  to,  the  question  of  identity  can 
probably  only  be  settled  by  a  bacteriological  investigation. 

Those  who  have  had  most  experience  of  beri-beri  believe  it  to  be  non- 
contagious. The  virus  of  the  disease  becomes  concentrated  in  buildings, 
such  as  barracks,  prisons,  and  the  holds  of  vessels,  in  which  people  are 
crowded  together  under  unfavorable  hygienic  circumstances. 

Anatomical  Characters. — The  chief  anatomical  alterations  thus  far 
observed  consist  of  oedematous  infiltration  of  the  connective  tissues,  espe- 
cially of  the  lower  extremities,  effusion  into  the  serous  cavities,  dilatation  and 
flabbincss  of  the  heart,  oedema  of  lungs,  and  congestion  of  spleen,  liver. 
brain,  and  spinal  cord.  The  kidneys  are  said  by  Bentley  to  be  pale  and 
enlarged.  Accounts  of  minute  examinations  of  the  organs  above  mentioned 
have  been  absent  from  the  report*  examined  by  the  writer.  According  to 
Leopold,  the  signs  of  multiple  neuritis  are  constant,  consisting  of  disappear- 
ance of  the  axis-cylinders  of  the  nerves  of  the  affected  region,  segmentation 
of  the  myelin,  and  small-celled  infiltration  of  the  sheath  of  Schwann.  The 
spinal  cord  is,  as  a  rule,  intact,  but  in  the  severest  cases  signs  of  anterior 
poliomyelitis  may  be  detected. 

*  Vide  Leopold,  Berliner  IdinMie  Wochensehrifty  25  January,  1892. 

*  VerhamUungen  des  X.  intemalioneller}  med.  OmgresseSy  Band  5,  Abtheiliing  xvl. 
^Beri-beri,  by  Arthur  J.  M.  Bentlev,  1893. 

*  Practitimer,  May,  1892. 

^Journal  of  Nerwus  and  Mental  Disease  ^  August,  1890. 
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^\  !im>H.v — Two  priucipal  lorniji  of  bi^ri-bcri  are  «  nd — tlieni,]*^, 

a£ttii^  mid  tbt.'  paralytic,  or,  as  tbcy  arc  £;omcdiiie»  o  drv  Aiiiitbj 

wet-     Tbt*  laltor,  which  is  the  acute  form  of  the  diAi:ai*c.  hoLMiir  nitli  f 

iisttaJlj  t>f  ihght  intensity  and  either  inteniiiUeut  or  irrtgtilar.     Tins  1 

u  sharply  defined  from  the  malarial   by  the  ab»ciiee  uf  rigurs.     \\i\k  tVi ^ 
subsidenre  of  the  fever — ^soiuetimos  during  it«  cour»f^-a*tIemji  of  tliulMirrJ 
ejttreniities  with  pare^ia  and  numboess  seta  in.     The  uedenm.  At  first  n^'U  ' 
marked  over  the  dorauin  uf  the  foot,  may  extend  upward  and  involve 
horn  tissues  of   the  scrotum  and  penis.     Effumun  into  the  serous  csvitK 
may  occur.    According  to  Leopold,  the  cedema  h  due  to  venous  sta&i&^  i^ 
in  ii«  turn,  h  caused  by  a  gradual  dilatation  of  the  right  ventricle, 
ba»e^  this  opinion  upon  the  alleged  fact  that  coineidently  with  the 
there  Uevtflups  ti   gystolie   cardiac    murmur,   loudest    at    the   apex,  «Q 
inerrase  in  the  transverse  diameter  of  the  heart.     The  pube  is  full,  i 
and  increased  in  fre<{uency.     The  respiration  U  embarras^^ed  and  th« 
sense  of  thonieic  uppresi4i(in.     The  tongue  is  clean,  the  bowels  usiidl^ 
stipatcd,  the  urine  dimiut^hed,  thtmgh  free  from  albumin  and  of  high  i 
gravity,      Knlargement  of  spleen  and  liver  is  constant.     Tlie  gait  lA  »wk« 
and  stiff  and  the  knee-jerk  diminished  or  absent. 

l>ry  beri'beri  may  either  begin  aa  such  or  it  may  lie  a  dovelopment  uf  lU 
acute  or  wet  variety.     In  this  form  the  oervoua  symptoms  are  more  firu»»-l 
neut,  cousititing  of   anaesthesia  and    para^sthesia  (formication,  pricking  «(i4 
tingling  geuiiations)  of  the  lower  extremities,  paresis,  and  mu£»eular  atrupb.l 
The  gait  In  peculiar,  the  patients  stepping  high  on  account  of  the  parilviiel 
dropping  i»f  the  foot.     The  knee-jerk  h  generally  absent,  though  iioiuetinnisj 
according  to   Duncan  Scott,  exaggerated,  and  the  muscles  of  the  calf  t;«I 
osuully  tender  on  pressure.      In  a  certain  number  of  the  ea.sea  the  iimf<l*<| 
undergo  marked  atrophy— so  much   so  that    Bentley  des^*ribes  an  4lri,*[»iiiflJ 
form  of  the  disease.     The  satne  observer  elas^iliej*  as  "acute  perniciouij 
cai^es  in  which  there  is  a  rapid  progress  from  bad  t^  worse.     In  cas€.«( 
class  the  "  dyspnoea  becomes  extreme,  sleep  becomes   uneasy,  there  w 
culty  in  lying  down^  vomiting  is  often  present,  and  muscular  i«pa^mi«  ( 
ferent  part*  of  the  body  occur.     The  pul«ie  is  increased  in  frc»(ucncf3 
feebleness,   ihcrc   is   fluttering  about    the  heart,   the    lips   and   count 
become  livid»  there  is  a  scared  aspect,  the  extremities  become  cold,  and  ih^ 
patient  auttn  dies  nearly  sufiocated.     In  the  more  sudden  cases  these  «jv|i 
(oius  follow  one  another  with  the  utmost  rapidity^  and  a  few  hours  auffioel 
ctoaa  I  ho  scone,*' 

Ana>mia   is   not   a   prominent  symptom   of   the   diseaao.     According  I 
klu4»tU\Y,  anaemia  was  ''entirely  absent'*  in  the  great  majority  of  his  ca» 
but   this  statement  is  not  support^  by  accounts  of  examinations  of  tli 
bkM)d* 

T  <s  AND  Pu<MJNosi8. — The  di;ignoais  of  beriberi  U  readU] 

I  ( iea  in  which  it  is  endemic,  and  is  based  upon  the  m'^wr 
ij^  ol'  ca«^e»  preseuting  the  signs  and  symptoms  of 
Uritif*      The  exact  status  of  such  cases  us  those  de.soril" 
^'  H  yt't  to  be  determined.     It  is  highly  probable  that  bcrW 

^iM  I  itio  organistn,  and  that  in   future,  us  is  the  case  wit 

losis  in  doubtful  cases    will    have  to  be  determined  tn 
..   laboratory. 

u'   a  prognosis   the   marked   tendency  of  the  disease  to  relapi 
""^  v    iKjriie  in  mind,  as   well    as   the   fact  that  with  each  rtflapMi 

V   lu  a  fatal   termination  increases. 
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'he  mortality  varies  in  different  countries  and  in  different  epidemics  in  the 
te  country,  the  lowest  estimate  (the  epidemic  occurring  in  the  jail  at 
gapore  in  1880)  being  8.02  per  cent.,  the  highest  (epidemic  in  Mauritius) 
per  cent. 

TaEATMENT. — In  the  o&dematous  form  of  the  disease  vapor-baths  adminis- 
»d  daily  and  diaphoretics  have  seemed  to  be  of  decided  benefit.  Acetate 
potassium,  jaborandi,  the  compound  spirit  of  juniper,  and  the  compound 
rit  of  ether  are  the  diaphoretics  most  commonly  employed.  In  case  con- 
)ation  is  present,  purgatives  such  as  calomel,  the  compound  jalap  powder, 
I  the  compound  rhubarb  pill  may  be  administered.  Frictions  of  the 
ematous  extremities  with  stimulating  liniments  are  of  undoubted  service, 
dyspnoea  becomes  urgent,  a  blister  should  be  applied  to  the  prsecordial 
;ioD.  Under  these  circumstances  also  a  hypodermic  injection  of  15  drops 
ether  may  be  employed. 

Scott,  believing  the  blood  in  beri-beri  to  be  hyperacid,  prescribes  alkalies 
3h  as  potassium  bicarbonate  and  the  sesquicarbonate  of  ammonium,  and 
ims  to  have  derived  marked  benefit  from  the  tincture  of  belladonna.  In 
>  paralytic  variety  the  drugs  most  commonly  employed  are  ergot,  nux 
mica,  and  nitrate  of  silver.  A  cure  in  this  form  of  the  disease  may  be 
stened  by  the  judicious  employment  of  electricity. — H.] 

Peripheral  Paralysis. 

In  preceding  articles  various  causes  of  peripheral  paralysis  have  already 
en  mentioned.  These  causes  will  here  be  enumerated.  Peripheral  paral- 
is  may  be  caused  by  inflammation,  degeneration,  compression,  and  injury 
a  nerve.  It  may  be  caused  by  toxic  substances,  of  which  the  most  im- 
rtant  is  lead,  and  less  common  causes  are  copper,  arsenic,  certain  vegetable 
udoids,  and  some  other  substances.  Peripheral  paralysis  is  common  after 
jhtheria,  and  is  less  frequent  after  other  acute  infectious  diseases,  such  as 
lallpox,  typhoid  fever,  measles,  etc.  It  may  be  the  result  of  syphilis,  but 
rely  of  other  chronic  infectious  diseases.  An  important  cause  of  peripheral 
ralysis,  particularly  of  facial  paralysis,  is  exposure  to  cold.  No  satisfactory 
planation  of  reflex  peripheral  paralysis  has  been  given.  Finally,  peripheral 
ralysis  may  occur  without  known  cause. 

Peripheral  paralysis  may  be  the  result  of  some  demonstrable  change  in 
e  nerre,  such  as  inflammation,  degeneration,  or  tumor,  or  it  may  be  purely 
nctional.  As  our  knowledge  extends,  the  instances  of  purely  functional 
ixalysis  become  fewer. 

The  following  are  the  main  points  to  be  considered  in  the  diagnosis  of 
mpheral  paralysis:  The  paralysis  affects  a  muscle  or  a  group  of  muscles 
ipplied  by  a  nerve-trunk  or  a  nerve-branch.  In  certain  forms  of  spinal 
iralysig  (anterior  poliomyelitis)  the  paralysis  may  be  confined  to  a  group 
r  mascles,  but  this  is  a  group  of  muscles  functionally  associated,  and  not 
MJessarily  supplied  by  a  single  nerve-trunk.  In  severe  peripheral  paralysis 
16  affected  muscles  undergo  rapid  atrophy,  and  the  nerves  and  muscles  take 
I  the  reaction  of  degeneration  according  to  the  principles  already  laid  down 
•  675).  The  reflexes  arc  generally  diminished  in  peripheral  paralysis. 
*€s  vary  as  to  the  existence  of  sensory  disturbances,  but  a  certain  degree 
these  is  not  uncommon,  and  marked  anaesthesia  may  accompany  the  motor 
^Ijsis. 

^e  TREATMENT  in  cascs  of  peripheral  j)aralysis  has  relation  to  local  causes 
'never  these  can  be  ascertained  and  reached.  Their  continued  operation 
'^    possible,  to  be  prevented.      Lacerations  and  divisions  of  nerves  are 
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to  receive  proper  surgical  treatment  with  referenee  to  the  re^i  r  ' 
reunion  of  separated  or  injured  parts.  Tumors  pressing  upon  iir  r 
be  removed  if  praetieable,  absces^ses  opened,  and  inflanimjition  in 
ing  to  tbe  indications.  It  is  obvious  tbat  tbe  probability  of  n 
and  recovery  must  depend  on  tbe  nature  of  the  eauses  and  t} 
wbich  they  ean  be  siieee.sjsfullj  treated.  Cases  in  wbicb  the  par 
to  cold  or  to  transient  external  pressure,  and  those  in  which  th* 
coverable  causation  or  appreciable  lesion^  generally  tend  to  a  fav* 
nation  ;  and  this  may  be  hastened  by  therapeutic  tneasurea. 

The  chief  therapeutic  agent  is  electricity.     The  eroploym*^"'  '^^  ♦1''* »" 
ig  to  be  governed  by  rules  the  consideration  of  which  is  not 
the  scope  of  this  work,     I^ocal  frictions,  the  use  of  stimulatiiiL.  uuu 
eold  and  warm  douche,  the  topical  application  of  atrychniat  aod 
exercise  of  the  paralyzed  muscles  whenever  the  conduction  of  voUtid 
-wholly  obstructed,  are  measures  of  utility  in  peripheral   as  in   centr 
ysis.     In  cases  of  peripherul  as  in  cases  e>f  central  pamly^is  the  proi 
or  the  possibility  of  a  sy}thilitic  connection  is  to  be  cnnisidered  with  i 
to  tbe  treatujcnt.     Antisyphilitic  medication   i?hould  b^  eiopluy^  i 
there  is  ground  for  a  suspicion  of  this  connection. 

Paralysis  of  the  nerves  of  special  sense — namely,  the  olfaetorv,  tlltt  \ 

or  the  auditory  nerve — is  frequently  dependent  on  abnormal  t<t»nditio 
ing   to   tbe    accessory  organs    erf  smell,  sight,  and    hearing.      Thiii 
ap]ilies    more    especially  to   the  eye   and   ear.       AflFections  of  the  eje 
ear  involving  h»ss  or  impairment  of  sight  and  hearing  belong  in  the  j 
inee  of  surgery,  and  treatises  are  devoted  specially  to  them.     It  is  imp 
ant,  however^  for  the  physician   U\  take   cognizance   of  paralysis     " 
these  senses^  as  denoting  intracranial  disease.      In  most  cases 
the  nerves  of  special  sense^  if  due  to  intracranial  disease,  i- 
paralysis  of  otner  parts.      Paralyses  of  the  other  cranial  xrr\ 

vhuni  brief  consideration.     It  is  more  correct  to  say  paralysi>  ut   iLl'  parttl 

wbicb  the  branches  of  a  nerve  are  distributed  than  to  apply  the  ttmi  u  1 

nerve,  but  the  latter  is  a  convenient  mode  of  expression  and  is  sanctioofd  If 
usage. 


Paralysis  of  the  Third  Cranial  Nerve. 

Paralysis  of  this  nerve,  the  motor  oculi  communis,  gives  rise  la  ilrop 
of  the  upper  eyelid  or  ptosis,  diverging  strabismus,  proirusion  of  the  cyc^ 
and  dilatation  of  the  pupil.    These  effects  correspond  with  tbe  distrib 
the  several  branches  of  tbe  third  pair  of  nerves.     The  interutts  reetu 
being  paralyzed,  the  eyeball  is  turned  outward  by  the  externus  re<»l 
superior  oblique  muscle  ;  and  dilatation  of  the  pupil  is  caused  bv  par 
the  circular  fibres  of  tbe  iris.    The  effects  arc  so  obvious  autl 
at  once  to  be  referable  to  paralysis  of  this  nerve,    ParalystJ* « 
be  produced  by  an   injury  in  the  neighborhood  of  the  ♦ 
cold,  and  by  over-exertion  in  occupations  which  reijuire 
the  eyes.      If  produced  by  cold  or  over-use,  the  paraly 
will  not  be  permanent.     Double  vision  and  imperfect  a^ 
pany  paralysis  of  this  nerve.     The  paralysis  is  rarely  limned  to  ihis  fii 
if  it  proceed  from   intracranial  lesions,  but  it  is  associated   with   pajulj 
affecting  other  nerves  or  with  other  marked  effects  of  cerobral  disrsso, 
rare  in  cases  of  hemiplegia.     Qccasionall}'  it  is  the  ^r^*  ..i .  .it   n.  rni 
grave  cerebral  lesions.     It  may  be  a  forerunner  of  hr^i 
or  coma.     In  a  case  under  my  observation  paralysis  atlvnii:   m 
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the  right  side  occurred  without  other  central  symptoms  three  weeks  before 
mn  attack  of  apoplexy  and  left  hemiplegia,  the  latter  proving  fatal  two  hours 
after  the  attack.  If  ptosis  exist  without  strabismus  and  dilatation  of  the 
pgpil,  it  may  be  inferred  that  the  paralysis  is  not  central  but  peripheral. 
The  paralysis  is  then  limited  to  the  upper  branch  of  the  nerve.  So  also,  if 
the  inferior  branch  be  alone  affected,  causing  external  strabismus  and  dila- 
tation of  the  pupil  without  ptosis,  the  paralysis  is  probably  peripheral. 

Paralysis  of  the  Fourth  Cranial  Nerve. 

Paralysis  of  this  nerve,  the  patheticus,  produces  effects  less  marked  than 
those  of  paralysis  of  the  third  nerve.  Movement  of  the  eye  at  the  same  time 
downward  and  inward  is  impaired.  Double  vision  exists  of  objects  occupying 
the  lower  part  of  the  field  of  vision,  and  is  therefore  manifested  especially  in 
looking  downward,  as  in  going  down  stairs.  Paralysis  of  this  nerve  is  an 
iaolated  affection  in  some  cases  of  syphilis. 

Paralysis  of  the  Fifth  Oranial  Nerve. 

The  effects  of  complete  paralysis  of  this  nerve  are  showt«  by  its  division 
within  the  skull  in  inferior  animals.  Loss  of  sensibility  (anaesthesia  and 
analgesia^  on  one  side  of  the  face,  of  the  mucous  membrane  within  the 
mouth,  the  conjunctival  membrane  on  that  side,  and  the  anterior  portion 
of  the  tongue,  and  paralysis  of  the  masticatory  muscles  on  the  same  side, 
immediately  follow.  The  intracranial  division  of  this  nerve  is  followed 
within  a  short  time  by  ulceration  of  the  cornea,  and  sometimes  by  suppura- 
tive inflammation  of  the  whole  eye.  Complete  paralysis  of  the  trigeminus 
from  disease  is  rare.  The  motor  portion  may  be  affected  either  separately  or 
in  conjunction  with  the  sensory  divisions.  Impairment  or  loss  of  the  power 
of  mastication  denotes  paralysis  of  the  motor  or  third  division.  Bilateral 
paralysis  of  the  motor  portion  occurs  rarely  in  cases  of  bulbar  paralysis. 
The  different  sensory  divisions  may  be  affected  separately — namely,  the  oph- 
thalmic, the  superior  and  the  inferior  maxillary.  The  loss  or  impairment  of 
sensibility  is  then  confined  to  the  portions  of  skin  and  mucous  membrane 
supplied  by  the  branches  of  the  paralyzed  division. 

Ulceration  of  the  cornea,  absence  of  reflex  conduction,  redness  and  swell- 
ing of  the  face  and  of  the  gums,  constitute  evidence  that  the  paralysis  is 
peripheral,  the  local  cause  being  perhaps  intracranial,  but  extracerebral. 
When  the  paralysis  is  central,  it  is  accompanied  by  symptoms  denoting 
cerebral  disease,  and  other  cranial  nerves  are  generally  involved. 

Pain  is  sometimes  referred  to  parts  supplied  by  the  branches  of  the  nerve, 
notwithstanding  anaesthesia  and  analgesia  in  these  parts  are  complete  (anaes- 
thesia dolorosa).  The  cause  of  the  pain  is  situated  in  the  portion  of  the 
nerve  posterior  to  the  seat  of  the  affection  which  causes  the  paralysis.  The 
explanation  is  the  same  as  when,  after  an  amputation,  pain  is  felt  to  be  in  the 
amputated  limb  ("  eccentric  projection  of  perception  "). 

Bilateral  paralysis  of  this  nerve  is  sometimes  observed.  In  a  case  reported 
by  Althaus  the  common  sensibility  of  the  face  and  scalp  was  lost,  together 
with  the  sense  of  temperature  and  of  tact ;  the  mucous  membrane  of  the 
eyes,  nose,  and  mouth  was  completely  anaesthetic  ;  the  sense  of  taste  was  pre- 
served, although  the  exercise  of  it  seemed  less  prompt  than  in  health ;  and 
the  muscles  of  mastication  were  completely  paralyzed.  The  tongue  presented 
a  frightful  spectacle,  having  been  bitten  and  lacerated  in  every  direction  dur- 
ing the  act  of  taking  food.  The  patient  experienced  no  pain  when  a  tooth 
was  drawn.     The  lips  were  covered  with  froth.     The  sense  of  smell  and  of 
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•sight  were  not  affected,  except  that  the  latter  was  obstructed  by  thick  /^^^ 
coma  of  both  corneae.  The  patient  suffered  much  from  photophobia.  7^/^ 
was  an  abundant  secretion  of  mucus  from  the  8chueiderian  membrane.  Hetr- 
ing  was  intact,  but  the  patient  was  greatly  annoyed  by  tinnitus  aurium.  Jke 
paralysis  was  produced  by  long  exposure  of  the  face  to  a  keen  wind,  tk 
morbid  condition  being  supposed  to  be  inflammation  of  the  neurilemiua  at  tk 
point  where  the  nerve  emerges  from  between  the  transverse  fibres  of  the  pons 
varolii  at  the  base  of  the  brain.  The  brain  was  unaffected,  and  the  panl. 
ysi.s  was  limited  strictly  to  the  distributions  of  the  fifth  pair.  At  the  end  of 
three  months,  under  treatment  consisting  of  the  systematic  application  of  the 
continuous  galvanic  current  to  the  several  branches  of  the  affected  nerve,  tlje 
recovery  was  nearly  complete.*  An  important  indication  for  treatment  ij  to 
protect  the  anaesthetic  parts,  particularly  the  cornea,  from  external  injury. 

Paralysis  of  the  Sixth  Cranial  Nerve. 

Paralysis  of  this  nerve,  the  motor  externus  or  abducens,  leads  to  converg- 
ing  strabismus,  the  eyeball  being  turned  inward  by  the  action  of  the  intenal 
rectus  or  adductor  muscle,  from  the  loss  of  the  antagonism  of  the  exterwl 
rectus  or  abductor  muscle.  The  patient  is  unable  to  turn  the  eyeball  out- 
ward,  whereas  in  ordinary  cases  of  strabismus  this  can  be  done  if  the  otbw 
eye  be  closed.  Paralysis  of  this  nerve  sometimes  occurs  in  cases  of  cerebnl 
meningitis  and  in  connection  with  lesions  giving  rise  to  hemiplegia.  This 
nerve,  however,  escapes  in  the  majority  of  the  cases  in  which  paraljsii  of 
other  parts  occurs  from  intracranial  affections.  When  the  nerve  is  pin- 
lyzed,  paralysis  of  the  third  cranial  nerve  is  frequently  associated.  Tb 
effect  of  paralysis  of  both  these  nerves  is  immobility  of  the  eyeball  m 
regards  lateral  movements,  which  can  be  turned  neither  inward  nor  oat- 
ward.  Double  vision  is  likely  to  exist  when  the  paralysis  is  limited  to 
the  sixth  nerve.  Functional  paralysis  of  this  nerve  is  not  uncommon,  b 
may  be  caused  by  neuritis,  and  it  is  sometimes  attributable  to  sypliili& 

Paralysis   of  the  Motor  Portion  of  the  Seventh  Oranial 
Nerve— Bell's  Paralysis— Mimetic  Paralysis. 

Paralysis  of  this  nerve,  the  portio  dura,  or  the  motor  facial  nerve  pur 
excellence,  is  much  less  infrequent  than  paralysis  of  the  sensitive  poniooof 
the  fifth  nerve.  Complete  paralysis  of  this  nerve  produces  characteristie 
appearances,  by  means  of  which  the  affection  is  at  once  recognised.  He 
expression  of  the  physiognomy  peculiar  to  the  person  is  abolished  on  the 
affected  side.  The  naso-labial  fold  is  flattened  on  this  side.  In  speaking  or 
smiling  the  mouth  and  sometimes  the  extremity  of  the  nose  are  drawn  to  tke 
opposit<3  side.  This  appearance  is  so  striking  and  distinctive  that  the  eziA> 
ence  of  the  paralysis  is  immediately  apparent.  The  power  over  the  orbiw- 
laris  palpebrarum  being  lost,  the  patient  is  unable  to  wink  or  to  close  theeje. 
When  the  attempt  to  close  the  eye  is  made,  the  eyeball  is  turned  upward,  M 
that  the  cornea  is  concealed  by  the  upper  lid.  The  upper  lid  is  abnoraullj 
elevated  and  the  lower  lid  is  depressed,  so  that  the  eye  appears  to  project  more 
than  in  health.  Owing  to  the  loss  of  power  over  the  orbicular  muscle,  the 
tears  are  not  diffused  over  the  conjunctiva  as  in  health,  and  hence  re«ilw 
epiphora.  From  the  constant  exposure  of  the  conjunctiva  in  sleep  as  fdl 
as  in  waking  hours  it  becomes  inflamed,  and  opacity  of  the  cornea  maj  be 
a  result  of  the  conjunctivitis.  The  eyebrow  is  lowered,  and  the  patient  ii 
unable  to  frown  or  to  wrinkle  the  forehead  on  the  affected  side,  from  lowrf 

^  Transactions  of  the  Royal  Medical  and  Chiraryiccd  Society  of  Londom^  1869,  voL  E 
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ower  over  the  corrugator  supercilii  and  the  anterior  portion  of  the  occipito- 
rontalis  muscle.  The  ala  nasi  ceases  to  dilate,  but  may  contract  in  inspi- 
atioo;  and  dilatation,  if  it  occur,  is  in  expiration.  Loss  of  power  over  the 
(ibicularis  oris  on  the  affected  side  renders  the  patient  unable  to  whistle ; 
ixpuition  is  imperfect,  the  saliva  dribbles  from  the  angle  of  the  mouth ;  and 
lie  pronunciation  of  certain  tetters — namely,  o,  b,  p — is  difficult.  Loss  of 
jcwer  over  the  buccinator  renders  the  cheek  flaccid ;  it  is  liable  to  be 
irouuded  in  mastication,  and  the  patient  is  annoyed  by  the  accumulation, 
[yctwccn  the  cheek  and  gums,  of  food  which  he  is  obliged  to  remove  with 
th€  finger.  The  cheek  and  lips  of  the  affected  side  are  sometimes  puffed 
iHitward  by  the  expired  breath,  as  in  the  act  of  expelling  tobacco-smoke  from 
tbe  mouth.  These  obvious  appearances  are  readily  understood  by  reference 
to  the  anatomical  distribution  of  the  branches  of  this  nerve.  They  are,  of 
course,  less  marked  in  proportion  as  the  paralysis  is  incomplete.  The  velum 
pendulum  palati  on  the  paralyzed  side  is  sometimes  abnormally  flaccid,  and 
tbe  uvula  is  deflected  to  the  opposite  side.  The  auditory  sense  on  the  para- 
Ijzed  side  is  more  acute  than  in  health.  After  long  continuance  of  the  par- 
alysis contracture  of  the  paralyzed  muscles  may  develop,  causing  deviation 
of  the  features  to  the  affected  side. 

Paralysis  of  this  nerve  is  not  very  infrequently  an  isolated  affection,  exist- 
iig  independently  of  cerebral  disease.  The  seat  of  the  affection  may  be  intra- 
ennial,  but  extracerebral ;  that  is,  the  seat,  although  within  the  skull,  is 
between  the  central  connection  of  the  nerve  and  its  entrance  into  the  mea- 
tus aaditorius.  It  may  be  due  to  the  pressure  of  a  tumor  on  the  nerve  «after 
it  emerges  from  the  stylo-mastoid  foramen.  The  nerve  may  be  affected  within 
tke  petrous  portion  of  the  temporal  bone  from  fracture,  or  in  connection  with 
caries  of  this  bone  resulting  from  median  or  internal  otitis.  Facial  paralysis 
occurs  not  infrequently  from  the  action  of  cold  upon  the  face.  I  have  met 
with  instances  of  its  occurrence  in  connection  with  anaemia.  It  is  sometimes 
Modaeed  in  new-born  children  by  the  employment  of  the  forceps  in  labor. 
Ficial  paralysis  may  proceed  from  the  various  intracranial  afiections  which 
iare  been  considered.  In  these  cases  it  is  frequently  associated  with  paral- 
TM  affecting  other  nerves.  It  is  sometimes  a  forerunner  of  a  grave  cere- 
nil  affection. 

If  central,  the  paralysis  is  generally  preceded  or  accompanied  by  symptoms 
denoting  a  cerebral  affection.  If  the  nerve  be  affected  in  a  situation  involv- 
bg  the  chorda  tympani,  the  sense  of  taste  on  the  lateral  half  of  the  anterior 
portion  of  the  tongue  corresponding  to  the  paralyzed  side  is  diminished,  as 
■ay  be  shown  by  comparing  the  sensations  produced  by  placing  successively 
» tbe  two  sides  of  the  anterior  extremity  of  the  tongue  some  bitter  sub- 
rtance  in  powder,  such  as  aloes.  The  salivary  secretion  is  diminished.  These 
elects  are  due  to  the  involvement  of  the  chorda  tympani  in  the  paralysis. 
Ihe  taste  and  the  salivary  secretion  arc  not  affected  if  the  cause  producing 
the  paralysis  act  upon  the  nerve  anterior  to  the  situation  at  which  the  chorda 
tympani  is  given  oflf.*  Flaccidity  of  the  palatine  arch  on  the  affected  side 
tad  deflection  of  the  uvula  to  the  sound  side  denote  that  the  cause  of  the 
Jiralysis  acts  upon  the  nerve  either  within  the  aqueductus  Fallopii  or  before 
It  enters  this  canal,  the  branches  supplying  the  levator  palati  and  the  azygos 
iTttkB  muscles  being  here  given  off.  If  the  paralysis  be  central,  the  electro- 
■nacular  contractility  is  preserved ;  and  if  it  be  peripheral,  the  reaction  is 
iipidly  lost.  The  paralysis  is  peripheral  when  the  nerve  is  affected  at  any 
pomt  beyond  its  origin.  Paralysis  of  the  sixth  nerve  accompanying  paralysis 
tf  the  facial  nerve  denotes  a  central  lesion,  these  nerves  arising  near  each  other 

*  Tbe  fibres  of  the  chorda  tympani  nerve  are  probably  derived  ultimately  from  the 
^Mo-pharyngeal  nerve,  although  some  assign  them  to  the  trigeminus. 
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in  tbc  floor  of  the  fourth  ventricle.     The  absence  of  reflex  morroicnubi 
dcnce  that  the  fiaralysi^  is  penpheniL     If  wijikhig  be*  not  prodiict?d  trrtoi*^ 
in^  the  cyehall,  the  iiciisihilitj  of  the  latter  bein^  jjnjserveii,  the  oc 
affect^jcl  after  leaving  its  eeritral  connect  ion  ;  and  on  the  other  hand,  iff 
be  closed  involuntiirilyT  following  an  iuipression  njitde  on  the  eonjuncti? 
the  voluntary  power  is  lost^  the  paralysis  is  central.     Ahnortua)  anttc 
hearing  is  evidence  that  the  nerve  if*  affected  behind  the  point  at  wHidli 
twig  going  to  the  stapedius  myscle  is  given  off.      The  jmralysi^ji  is  mucli  nftcorr 
complete  when  it  is*  peripheral  than  when  it  is  central.     Accompu' 
plegia,  the  paralysis  is  generally  incomplete  and  the  orbicular  m  . 
eye  is  but  little  affected.     It  is  rarely  wholly  nnaffected,  as  stall  d  h\  ! 
Evident  dii^eases  of  the  ear  or  of  the  parotid  gland  often  account  f: 
paralysis  us  well  as  its  peripheral  character,  aad  they  point  ta  the  K»t    t 
the  affection. 

In  cases  of  facial  paraly&Js  dependent  on  neuritis  caused  by  eohi.  • 
it  is  functional,  recovery  may  be  expected  after  the  lapse  of  stvcml 
If  the  paralysis  continue  without  improvement  for  two  or  three  niontl 
probably  not  functional,  hut  if  not  dependent  on  central  lesions  it  ju 
frum  either  disease  of  the  nerve  or  something  pressing  upon  it  and  or- 
ing  obstruction.     Under  those  circumstances  it  will  be  likely  to  retnain  ^  [ 
nianeut  affection.     The  prognosis  is  also  grave  in  proportion  asi  the  eli?cq 
muficukr  contractility  is  dinanisbed. 

Bilateral  paralvi^if^  ( (diplegia   facialis)  has  been   repeatedly  obsser?ed, 
examples  are  extremely  rare.'     It  may  result  from  injury  or  di^ftoe  at  1 
two  nerves  or  from  intracranial  lesions.     The  expression  is  tbrn  ibolii' 
on  both  sides  of  the  face.     The  face  remains  immovable,  the  only  chanl 
which  are  observed  relating  to  the  circulation.     It  is  as  if  the  £ikee  wttti 
ered  by  a  mask.     Relaxation  of  the  soft  palate  may  coexist,  ronde 
voice  unnatural.     Moreover^  articulation  is  difficult  trom  the  immofa 
the  lips.     Mastication  is  difficult  from  the  same  cause.     The  saliva  dnf 
from  the  mouth.     The  eyes  are  constantly  open  and  staring  i  I;i<M»i.TkiK  Jiiia. 
Aside  from  the  great  inconvenience  which  bilateral  facia]  par 
the  prognosis  is  serious  or  otherwise  according  to  the  situatiuh  .»i. 
the  morbid  canditions  on  which  the  paralysis  is  dependent.      In  a  esse  wh 
came  under  my  observation  with   the  double  facial  paralysis  was 
incomplete  general  paralysis,  and  the  jiatient  died  by  apn«ca  frt>m  inai 
expel  J  by  coughing^  matter  iu  the  air-passages,      Paralysis  n<^ 
nasi  may  lead  to  an  amount  of  (iepression  with  inspiration  j-i 
gion  notable  obstruction.     The  cartilaginous  portions  of  the  i»     i 
aides  are  sucked  in  with  the  inspired  breath  to  such  an  exteut  i-^    • 

Brious  obstacle  to  respiration. 


Paralysis  of  the  Eighth  Cranial  Nerves* 

The  paralysis  affecting  the  pharynx,  which  occurs  m  a  seijuel  ofdiphlli 
in  certain  cases^  and  which  is  sometimes  limited  t**  this  situ  >«>'^r'    *-  « 
considered  as  a  paralysis  of  that  division  of  the  eighth  pair  * 
pharyngeal    This  local  paralysis  will  be  referred  to  iu  treatiui;  li  m-i-omm 

Paralysis  of  this  nerve,  together  with  paralysis  of  the  par  vagum,  occur 
various  cerebral  affections  which  produce  Jeep  coma,  giving  rise  to  iii)pia| 
and  loss  of  power  of  deglutition  and  diminished  frcipieney  of  the  respjj 
This   paralysis  nreeedes   a   fatal    tertuimition.      It    may   occur  froDi  a  , 
extravasation  or  blood  into  or  near  the  medulla  oblongiiii.     I  have  iiHii ' 

'  For  a  rej>ort  of  28  cases  of  double  facial  pjiraly^is,  see  article  by  Dr.  Pier 
Arehii^t^  tfitwfiiiat  de  Medctine^  A6ul  ct  Seiiiitmhre,  1H67. 
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an  example,  the  apoplectic  attack  being  characterized  by  notable  disturbance 
of  respiration  and  inability  to  swallow,  without  complete  loss  of  consciousness. 
Paralysis  of  these  nerves  occurs  also  in  bulbar  paralysis.  The  vagus  is  an 
inhibitory  nerve  of  the  heart.  Its  irritation  causes  slowing  of  the  heart-beats, 
and  if  it  be  intense  their  cessation  in  diastole.  Its  paralysis  causes  increased 
impidity  of  the  cardiac  pulsations. 

Paralysis  of  the  spinal  accessory  nerve,  giving  rise  to  aphonia,  has  been 
already  referred  to  in  treating  of  the  affections  of  the  larynx.  Incomplete 
aphonia  may  be  a  result  of  paralysis  of  this  nerve  from  the  pressure  of  an 
anearismal  or  other  tumor  on  the  recurrent  laryngeal  nerve,  and  it  is  some- 
times produced  by  the  surgeon  in  operations  on  the  neck. 

Paralysis  of  the  Ninth  Cranial  Nerve. 

Paralysis  of  this  nerve,  the  hypoglossus,  on  one  side,  involves  loss  of  power 
over  the  genio-hyo-glossus  and  other  muscles  of  the  tongue  on  that  side.  The 
effect  is  a  deviation  of  the  tongue  from  a  right  line  when  protruded,  the  apex 
pointing  to  the  side  of  the  paralysis.  The  direction  in  which  the  apex  points 
is  readily  understood  when  the  action  of  the  muscles  which  protrude  the 
tongue  is  considered.  These  muscles  extend  from  the  chin  to  the  base  of  the 
tongue ;  and  when  from  paralysis  the  protrusion  is  effected  by  the  muscle  on 
one  side,  the  base  is  drawn  toward  that  side,  and  as  a  result  of  the  base  mov- 
ing in  one  direction  the  apex  turns  in  the  opposite  direction,  the  latter  being 
toward  the  paralyzed  side.  Paralysis  of  this  nerve  rarely  exists  as  an  isolated 
affection,  and  it  is  generally  symptomatic  of  intracranial  disease.  It  exists 
frc^nently  in  cases  of  hemiplegia. 

In  determining  the  existence  of  this  paralysis  it  is  to  be  borne  in  mind 
that  the  tongue  may  deviate  from  a  right  line  in  consequence  of  absence  of 
teeth  on  the  side  to  which  the  apex  is  turned  or  of  irregular  inward  projec- 
tion of  teeth  on  the  other  side.  Dropping  of  the  upper  lip  on  one  side  pro- 
duces an  appearance  as  if  the  tongue  deviated  to  the  opposite  side ;  and  to 
obviate  liability  to  error  on  this  score  the  upper  lip  should  be  raised  with  the 
finger  while  the  tongue  is  protruded. 

Paralysis  of  the  hypoglossal  nerve  on  both  sides  is  extremely  rare,  but 
cases  are  sometimes  observed.  In  complete  paralysis  of  this  nerve  on  both 
sides  there  is  inability  to  protrude  the  tongue,  and  the  power  of  speech  is  lost 
from  inability  to  articulate.  Incomplete  paralysis  renders  protrusion  of  the 
tongue  and  articulation  more  or  less  imperfect.  Paralysis  of  this  nerve  on 
both  sides  enters  into  the  paralytic  affection  which  has  been  considered  under 
the  head  of  Bulbar  Paralysis. 

Local  Paralysis  of  Other  than  Cranial  Nerves. 

Paralysis  may  be  produced  by  injuries  or  diseases  affecting  nervous  trunks 
in  any  part  of  the  body.  The  loss  or  impairment  of  motion  or  sensation,  or 
both,  extends  over  the  parts  supplied  with  the  nervous  filaments  given  off  by 
the  nerve  below  the  situation  of  the  injury  or  disease.  Traumatic  local  par- 
alysis follows  division  or  wounding  of  nerves  and  contusions.  If  a  contusion 
give  rise  to  paralysis  by  simple  shock  or  stunning  the  nerve,  recovery  may  be 
expected ;  but  paralysis  due  to  palpable  injury  of  the  structure  of  a  nerve  is 
likely  to  be  permanent,  although  reunion,  with  a  restoration  of  function,  may 
take  place  after  the  division  of  a  nerve  of  considerable  size.  Diseases  wliieh 
give  rise  to  local  paralysis  by  affecting  nerves  are  tumors  or  morbid  growths 
situated  within  and  without  the  neurilemma,  and  inflammation  of  the  neuri- 
lemma or  of  the  nerve-substance.    The  latter  generally  occurs  either  by  exten- 
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sion  of  tnfliuumtition  ^atod  primarily  in  tliD  structures  ndjue^ut  to  tW  urn* 
affecti**!  or  by  primary  iiiflamumtion  of  the  nerve,  Panilysii.«  <!ut*  U»  llw  fm. 
sure  of  a  tumor  may  be  recovered  from  if  the  prejii?ure  be  remotrd  W'tf* 
extensive  disorganixatiou  or  atrophy  has  resulted. 

Pressure  on  a  nervous  trunk,  eontinucd  steadily  for  j*ever»l  Hnuni.  tti«t-  ^-  * 
to  teiupcmiry  or  even  permanent  paralysis.     Paralysis  of  an  uppfr  i\ 
has  repeatedly  occurred  from  remaining  in  profound  sleep  ur  in  a  >' 
intoxication  with  the  arm  hanging  over  the  back  of  a  ehair  the  f 
being  due  to  pressure  on  the  brachial  ploxuf<,      I  have  met  with  t 
ple.s  of  paralysis  of  the  forearm  uttributable  lo  lying,  while  inh  \ 
the  weight  of  the  body  upon  the  arm.     Panily!«iij«  of  a  single  i 
gn>up  of  muscles,  when  not  traumatic,  is  signilieant  of  sypli 
Among  the  more  common  examples  of  peripheral  paralyse^  ot 
fr*>m  pressure  or  injury  may  be  mentioned  paralysis  of  the  serr:<i 
itf  the  deltoid,  of  the  muscles  supplied  by  the  musculo-spinal   nen* 
ulnar  nerve,  or  by  the  median  nerve,  paralysis  of  the  diaphragut,  ami  [  . 
of  muscles  supplied  by  the  anterior  crural  or  by  the  sciatic  mi'rve. 

The  following  interesting  case  of  local  senwiry  paralysis  fron-  if''H»nr  U* 
fallen   under  my  obsen'ation.     The  injury  was  received   by  fi 
considerable  height  upon  the  deck  of  a  vessel,  and  striking  up<»i]   • 
in  a  sitting  posture.     Fernianeni  paralysis  of  the  sensibility  of  tbt 
aod  anus  followed  the  contusion.     Excrescences  which  at  one  tim* 
ftKmnd  the  anus  were  removed  without  any  sensation  of  pain.     Th« 
has  no  consciousness  of  the  accumulation  of  feces  in  the  r. 
experiences  the  desire  for  defecation.      Hence  the  bowels  ar 
Stipated.     Tlie  contract lou  of  the  sphinett^r,  due  to  reflex  iniiueue* ,  s 
Involuntary  evacuations  occur  only  when  diarrhcea  exists  and  when  v. 
power  over  the  muscles  is  rerjuisite  to  prevent  their  occurrence.     T}»^ 
paraplegia,  no  difficulty  in  evaeuating  the  bladder,  and  no  sexual  dth 
The  aecident  occurred  more  than  forty  years  ago,  and  in  the  mean  timp 
person  has  had  good  health. 


Paralysis  of  the  Cervical  Sympathetic  Nerve. 

The  experiment  of  dividing  the  sympatheric  in  the  nerk,  -  -      '    '  '  -  "^ 
nard  in  1851,  and  its  effects  studied  more  fully  than   by  pf 
is  nt^w  made  familiar  to  medical  students  by  those  teacher^  in  jm_-i*jf-»i:j 
who  employ  viviseetions.     The  reader  is  therefore  presumed  to  know  tluci 
the  immediate   results   of  this  experiment   are   congestion   of  the  )*• 
the  side   corresponding  to  the  section,  rise  of  temperature  dn^  fo  H' 
fapidity  of  circulation,  and  contraction  of  the  pupil  on  the  ^ 
C>flfects  on  the  cireulation  are  attributable  to  jiaralysis  of  va^ 
filaments,     Paralysis  of  this  nen^e  occurs  from   pressure  by  a  i 
has  followed  surgieal  operations  and  other  wounds,      Contraction 
is  one  of  the  symptoms  of  aortic  aneurism  when   the  tumor  is  mi  »jIj' 
to  press  upon  this  nerve,     Dr,  8,  Weir  Mitchell  has  reported  a  easf  m 
paralysis  of  the  right  sympathetic  wa,s  caused  by  a  wound  from  a  m     ^ 

WIK     The  right  pupil  was  contracted,  and  the  eye  on  that  side  - 

l)ii  exercise  the  right  side  of  the  face  became  flushed,  while  the 
paW     Dr.  William  Ogle  has  reported  a  case  in  which,  fr         ' 
aiiee  and  the  phenomena,  it  was  inferred  that  the  right  - 
clestroyt^d  b}^  an  abscess  in  the  neck.     In  thi^  case  the 
UueCeil  and  the  eyeball  was  sotnewliat  retracted.     The  t 

*  Vtdw  article  by  E*r.  Keyes  in  the  Xeu*  Vtirk  Mrdinut  Jtu< 
'  Vide  l^juritA  (tf  Amw,  by  S.  Weir  Mile  he  11,  M.  L*.,  Phil  i.* 
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was  redder  and  wanner  than  the  left,  especially  aft^r  exercise.  A  singular 
feature  in  this  case  was  that  the  patient  sweated  on  the  left  side  of  the  face 
only.  This  was  observed  repeatedly  after  active  exercise  and  during  expos- 
ure to  great  heat  in  a  Turkish  bath.  Although  this  condition  had  existed 
for  two  years,  no  inflammatory  process  had  followed.*  Functional  paralysis 
of  the  sympathetic  system  in  different  situations  has  been  supposed  to  be 
involyed  in  certain  cases  of  paralysis  affecting  the  upper  and  the  lower  limbs, 
and  to  enter  largely  into  the  pathology  of  nervous  affections  accompanied  by 
disturbances  of  circulation,  secretion,  and  nutrition.  These  views  are  founded 
chiefly  on  the  relations  of  the  sympathetic  system  to  the  vaso-motor  nerves, 
as  shown  by  experimental  observations  on  inferior  animals. 

Paralysis  from  Lead. 

The  accumulation  of  lead  within  the  system  may  give  rise  to  partial  and 
even  to  general  paralysis,  but  as  a  rule  the  paralysis  due  to  this  cause  is  local. 
In  the  great  majority  of  cases  the  paralysis  is  limited  to  the  extensor  muscles 
of  the  upper  extremities.  The  muscles  supplied  by  the  musculo-spiral  nerve 
are  those  chiefly  affected.  The  triceps  and  the  supinators  escape.  The  usual 
form  of  lead  paralysis  is  that  commonly  known  as  wrist-drop.  This  name 
expresses  the  peculiar  appearance  of  the  upper  extremities.  The  patient  is 
unable  to  raise  the  hand  to  a  line  with  the  forearm.  Frequently  the  first 
series  of  the  phalangeal  bones  of  the  hand  cannot  be  brought  on  a  line  with 
the  back  of  the  hand,  but  the  second  and  third  series  can  generally  be  ex- 
tended, as  they  are  acted  upon  by  the  interossei  muscles.  The  dropping  of 
the  hands  is  characteristic  of  this  affection.  Whenever  the  peculiar  appear- 
ance referred  to  is  presented,  the  physician  is  justified  in  assuming  that  the 
paralysis  is  from  lead.  In  lead  paralysis  of  the  lower  extremities  the  peroneal 
muscles  are  usually  first  affected,  and  then  the  extensors  on  the  leg,  the  anterior 
tibial  muscle  remaining  intact.  The  paralysis  is  shown  by  inability  to  raise  the 
feet  with  the  heels  resting  on  the  floor  or  to  raise  the  toes.  The  feet  drop 
when  the  patient  walks,  and  he  therefore  steps  high  to  avoid  tripping.  Par- 
alysis of  the  muscles  of  the  lower  limbs  is  not  common.  In  a  case  under  my 
observation  the  extensors  of  both  the  feet  and  hands  are  paralyzed,  and  the 
patient  is  affected  with  dropping  at  the  ankle  as  well  as  at  the  wrist. 

The  appearance  is  diagnostic,  but  other  evidence  of  lead-poisoning  may 
almost  always  be  obtained.  As  a  rule,  paralysis  succeeds  other  charac- 
teristic effects  of  lead,  especially  the  affection  known  as  lead  colic.  (Vide 
p.  460.)  The  blue  line  on  the  gums  referred  to  in  treating  of  lead  colic  is 
always  to  be  sought  for.  Generally,  the  occupation  of  the  patient  suggests 
the  source  of  the  paralysis,  but  in  some  cases  the  mode  in  which  the  lead 
has  been  introduced  into  the  system  is  ascertained  only  after  careful  investi- 
gation. An  examination  of  the  urine  for  the  presence  of  lead  should  not  be 
omitted. 

Lead  paralysis  belongs  among  the  symmetrical  or  bilateral  affections.  It 
is  very  rarely  limited  to  one  side,  and  corresponding  muscles  on  the  two 
sides  are  usually  affected,  but  in  general  differently  as  regards  the  decree 
of  paralysis.  The  paralysis  may  be  complete  or  incomplete,  and  ca.ses 
differ  much  in  respect  to  its  degree.  The  power  over  the  flexor  muscles  is 
frequently  more  or  less  impaired,  but  in  some  cases  with  almost  complete 
loss  of  power  over  the  extensors  the  flexors  arc  but  little  if  at  all  affected. 
This  fact  was  illustrated  in  a  striking  manner  in  a  case  under  my  observation 
at  Bellevue  Hospital.  Wishing  to  group  several  cases  of  paralysis  for  a  clin- 
ical lecture  in  the  hospital  amphitheatre,  which  is  situated  at  the  top  of  the 
*  Vide  Trans.  Royal  Med.  and  Chirurg.  Society  of  London^  18G9,  vol.  Hi. 
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building,  I  desired  to  have  a  patient  affected  with  complete  paraplegia  c^f, 
ricd  up  from  a  ward  on  the  ground-floor.  Four  flights  of  stairs  werefoi^ 
mounted.  One  of  the  patients,  who  was  to  malre  part  of  the  group,  fy 
affected  with  lead  paralysis,  the  extensors  of  the  hand  being  nearly  power, 
less.  He  was  a  man  of  great  strength,  and  he  volunteered  to  carry  hit 
fellow-patient  to  the  amphitheatre  on  his  back.  It  was  necessary  to  m^ 
him  in  obtaining  a  firm  grasp  of  the  patient,  but  when  this  was  obtained  he 
performed  the  feat  with  ease,  and  after  the  lecture  brought  the  patient  don 
to  the  ward. 

Lead  paralysis  belongs  to  the  group  of  atrophic  paralyses.  The  peripbenj 
nerves  and  muscles  rapidly  assume  the  reaction  of  degeneration,  but  compleit 
loss  of  electrical  reaction  is  not  common.  These  facts  make  it  probable  that 
lead  paralysis  is  due  either  to  an  affection  of  the  peripheral  nerves  or  to  an 
affection  of  the  ganglion-cells  of  the  anterior  horns  of  the  spinal  cord  (polio- 
myelitis  anterior).  The  weight  of  evidence  seems  to  favor  the  view  that  the 
paralysis  is  of  peripheral  origin,  but  in  some  instances  changes  have  beta 
found  in  the  ganglion-cells  of  the  anterior  horn.  Further  investipatiom 
upon  this  point  are  requisite.  It  is  an  interesting  fact  that  alterations  in  the 
electrical  reactions  have  been  found  before  paralysis  appeared,  and  also  in 
nerves  and  muscles  which  did  not  become  paralyzed.  Voluntary  power  over 
the  muscles  is  restored  before  normal  response  to  the  faradic  current  appears. 

It  is  to  be  borne  in  mind  that  muscles  other  than  those  involved  in  the 
common  form  of  lead  paralysis,  or  the  wrist-drop,  may  be  paralyzed  by  tbii 
cause.  The  evidence  of  lead-poisoning  is  therefore  to  be  sought  after  ii 
cases  of  paralysis  in  which  other  adequate  causes  are  not  evident.  Amao* 
rosis  is  one  of  the  occasional  effects  of  lead-poisoning.  Exceptionally,  idm- 
thesia  and  analgesia  of  the  surface  have  also  been  observed,  affecting  limited 
portions  of  the  integument  of  the  body  and  extremities.  The  muscles  of  the 
larynx  concerned  in  phonation  have  been  known  to  become  affected,  letdiof 
to  aphonia,  as  well  as  those  of  the  lips  and  tongue,  rendering  articnlatioa 
difficult. 

The  DURATION  of  lead  paralysis  is  very  variable.  It  is  sometimes  of  short 
duration,  but  much  oftener  continues  for  a  considerable  period,  and  improfe- 
ment,  if  it  take  place,  is  very  gradual.  If  under  proper  treatment  no  impioTe. 
ment  take  place  for  several  weeks,  the  prognosis  is  unfavorable  as  regards 
recovery,  and  the  paralysis  is  likely  to  be  permanent.  If  the  paralysis  md- 
tinue  long  enough  to  lead  to  notable  atrophy  of  the  affected  muscles,  and  if 
they  do  not  react  to  either  the  faradic  or  the  galvanic  current,  the  conditio! 
as  regards  recovery  or  improvement  is  hopeless.  The  proportion  of  caMS 
in  which  this  result  takes  place  is  not  small. 

The  TREATMENT  of  paralysis  from  lead  involves,  in  addition  to  the  meaa- 
ures  applicable  in  general  to  paralysis,  remedies  having  reference  to  the  elin- 
i nation  of  lead  from  the  system.  The  iodide  of  potassium  is  supposed  to 
form  with  the  lead  a  soluble  compound,  and  in  this  way  to  promote  its  eli»- 
ination.  It  must  be  admitted  that  the  clinical  proof  of  this  effect  of  tkis 
remedy  is  not  very  conclusive.  Warm  baths  and  the  hot-air  bath  are  nsefnl 
It  is  doubtful  whether  sulphur  baths,  which  have  been  much  recommendedf 
possess  any  advantage  derived  from  the  action  of  sulphur  on  the  body.  Ai 
regards  the  treatment  addressed  to  the  paralysis,  the  clinical  evidence  of  the 
benefit  of  strychnia,  given  internally  and  applied  endermically,  is  coDcluflTt 
A  most  important  measure  of  treatment  is  the  employment  of  electricity, III* 
in  the  form  of  the  galvanic  current,  and  then  of  the  faradic  current  wktt 
this  begins  to  produce  response.  Prophylactic  measures  are  important  ftr 
those  whose  occupation  involves  contact  with  lead. 
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ilysis  from  Arsenic,  Copper,  Mercury,  and  Phosphorus. 

raljsis  is  an  occasional  effect  of  either  acute  or  chronic  arsenical  poison- 
iftener  of  the  former  than  of  the  latter.     The  paralysis  affects  most  fre- 
tly  the  muscles  of  the  lower  extremities  (paraplegia).    General  paralysis 
netimes  produced  by  this  metal.    There  are  usually,  in  addition,  sensory 
rbances.     Recovery  takes  place  as  a  rule,  with  some  exceptions, 
ralysis  from  copper  is  preceded  by  the  symptoms  of  gastro-duodenitis. 
nces  of  paralysis  from  this  cause  are  extremely  rare, 
ircury  sometimes  causes  paralysis  which  is  always  preceded  by  mercurial 
)T.     The  effects  of  mercury  upon  the  mouth,  conjoined  with  the  occur- 
I  of  tremor,  point  to  the  cause  of  the  paralysis.     The  iodide  of  potassium 
pposed  to  promote  the  elimination  of  mercury,  as  well  as  of  lead,  from 
ystem,  and  is  therefore  indicated  in  cases  of  mercurial  poisoning, 
ralysis  has  been  observed  after  acute  and  chronic  poisoning  with  phos- 
is. 

le  TREATMENT  having  direct  reference  to  the  nerves  and  muscles  involved 
e  paralytic  affections  caused  by  these  metals  is  the  same  as  in  cases  of 
ysis  from  other  causes. 

Neuralgia. 

e  term  neuralgia  is  used  to  distinguish  functional  affections  of  which  the 

characteristic  is  pain.  In  a  purely  neuralgic  disease  there  is  neither 
nmation  nor  any  appreciable  lesion  in  the  painful  part.  There  is  a  con- 
j  of  morbid  sensibility,  and  this  is  all  that  can  be  said  of  its  essential 
)logical  character.  Visceral  neuralgias,  as  they  are  called — that  is,  neur- 
3  seated  in  organs  belonging  to  the  respiratory,  circulatory,  digestive,  and 
ry  systems — are  considered  in  the  several  sections  devoted  to  the  dis- 

of  these  organs.  The  neuralgic  affections  to  be  here  considered  relate 
rvous  trunks  or  their  branches  not  connected  with  the  organs  composing 
bregoing  physiological  systems. 

1  regards  symptomatology,  diagnosis,  causation,  prognosis,  and  the  gen- 
principles  of  treatment,  whatever  is  true  of  any  one  of  these  affections 
duly  true  of  all  of  them.  In  order  to  avoid  repetitions,  therefore,  I  shall 
consider  these  neuralgic  affections  collectively,  or  neuralgia  in  general, 
r  the  several  aspects  just  named,  and  shall  afterward  notice  briefly  the 

important  of  the  affections  individually. 

taralgia  may  occur  abruptly,  but  in  the  great  majority  of  cases  there  are 
onitions.    The  premonitions  arc — a  feeling  of  weight,  a  sense  of  heat,  or 

uncomfortable  sensation  in  the  seat  of  the  affection.  The  neuralgic 
is  either  chiefly  or  exclusively  in  paroxysms,  or  there  may  be  more  or 
continued  pain,  with  exacerbations  in  which  the  pain  is  much  increased, 
continued  pain  may  be  dull  or  contusive,  but  during  the  paroxysms  or 
erbations  the  pain  is  described  as  darting,  tearing,  or  lancinating,  and  it  is 
I  excruciating.  The  paroxysms  or  exacerbations  are  of  variable  duration, 
ig  in  some  cases  for  a  few  seconds  only,  and  in  other  cases  for  several 
8  or  even  days.  The  intermissions  or  remissions  are  not  less  variable 
fferent  cases ;  and  their  duration  may  be  only  a  few  seconds  or  moments, 
they  may  extend  to  days.  The  lancinating  pain  shoots  in  the  direction  of 
rvous  trunk  and  its  branches ;  and  patients  sometimes  delineate  the  tract 
distribution  of  the  nerve  affected  in  defining  the  directions  in  which  the 
extends.  In  the  great  majority  of  cases  neuralgia  is  unilateral, 
endemess  on  pressure,  limited  to  circumscribed  points,  is  an  important 
noetic  feature  of  neuralgia.    Yalleix  was  the  first  to  show  that,  as  regards 
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their  relations  to  the  nerves,  the  tender  points  are  situated  as  follows;  j^j 
where  nervous  trunks  or  branches  emerge  from  the  skull  or  spinal  cinil- 
2d,  over  branches  which  penetrate  muscles  on  their  way  to  the  interment' 
3d,  at  the  termination  of  branches  which  are  lost  on  the  surface ;  and  4th, 
in  places  over  trunks  near  the  surface.  The  situation  of  the  tender  punijiiB 
intercostal  neuralgia  has  been  stated  in  treating  of  that  affection.  (Vide  p. 
97.)  The  diagnostic  evidence  to  be  derived  from  this  source  in  other  Dear, 
algic  affections  will  be  stated  when  these  are  severally  noticed.  Pain  may  not 
be  produced  by  pressure  made  with  the  open  palm  ;  and,  indeed,  firm  pressure 
thus  made  often  relieves  the  pain.  The  tenderness  is  shown  by  prejfsure 
made  with  the  ends  of  the  fingers  or  by  percussion.  The  pain  thus  produced 
is  often  acute,  causing  the  patient  to  cry  out  or  to  try  to  escape  from  the 
exploration.  If,  however,  the  pressure  be  continued,  the  tenderness  is  often 
found  to  diminish  or  temporarily  to  disappear.  The  tender  points  are  fr^ 
quently  quite  limited,  the  end  of  the  finger  being  often  suflScient  to  cfjver 
them.  As  a  rule,  the  pain  produced  by  pressure  is  acute  in  proponion  to  the 
acuteness  of  the  spontaneous  pain.  The  tenderness  is  most  marked  during 
paroxysms  or  exacerbations  of  pain.  In  the  intervals  between  paroxysms, 
the  patient  being  entirely  free  from  pain,  the  tenderness  on  pressure  may 
disappear.  Exclusive  of  the  tender  points,  there  may  be  either  hypenesthesia 
or  anaesthesia  of  the  surface,  and  the  latter  may  follow  the  former  in  the 
same  case. 

Paroxysms  or  exacerbations  of  pain  are  excited  or  increased  by  sudden  or 
violent  movements  of  parts  in  which  the  affected  nerves  are  situated.  A 
concussion  of  the  whole  body,  as  in  coughing  or  sneezing,  excites  or  increasej 
the  pain.  Cold  or  hot  applications  to  the  surface  over  the  seat  of  pain  ii 
some  cases  are  insupportable. 

Fever  or  any  notable  constitutional  disturbance  does  not  belong  to  the 
clinical  history  of  neuralgia.  The  functions  of  parts  to  which  the  affected 
nerves  are  distributed  may  not  be  notably  disturbed.  A  neuralgic  attack, 
however,  often  induces  hyperaemia  in  the  site  of  the  pain,  as  shown  by  tern- 
porary  redness  of  the  conjunctiva  in  cases  of  neuralgia  affecting  the  ophthal- 
mic  division  of  the  fifth  pair.  Involuntary  contractions  of  muscle^)  and 
cramps  sometimes  occur.  An  increased  secretion  of  tears,  saliva,  and  macoi 
may  ^accompany  paroxysms  of  neuralgia  affecting  the  several  divisions  of  the 
fifth  pair ;  and  glandular  organs  within  the  body  are  probably  in  like  manner 
excited  in  the  visceral  neuralgias. 

Neuralgic  affections  have  no  fixed  duration.  They  may  end,  either  qm* 
taneously  or  under  the  influence  of  treatment,  in  a  few  hours  or  days,  and 
they  may  continue  for  years  or  during  life,  in  spite  of  all  methodic  of  treat- 
ment. The  prognosis  is  always  favorable  as  regards  a  fatal  termination. 
Persons  who  suffer  attacks  at  variable  intervals  for  a  lifetime  are  at  lengtk 
carried  off  by  other  maladies  not  developed  in  consequence  of  the  continuance 
of  the  neuralgia. 

Neuralgic  pain  may  proceed  from  a  palpable  lesion,  such  as  a  tumor  either 
involving  or  pressing  on  the  affected  nerve,  the  presence  of  a  foreign  body, 
the  traction  of  a  cicatrix,  from  neuritis,  etc.  In  such  cases  the  neuralgia  ii 
not,  strictly  speaking,  functional.  As  a  functional  malady  its  causation  dif- 
fers in  different  cases.  It  proceeds  in  certain  cases  from  maburia.  Thi^ii 
always  to  be  suspected  in  cases  occurring  in  so-called  malarious  dLrtricU. 
When  due  to  this  cause  the  paroxysms  sometimes  recur  with  the  sameregiH 
larity  as  the  paroxysms  of  intermittent  fever,  but  it  may  proceed  frommili'  < 
ria  when  the  paroxysms  do  not  exemplify  a  law  of  periodicity.  It  is  OM 
of  the  effects  of  lead-poisoning.  Next  to  lead  colic  (and  this  is,  in  fwt,i 
neuralgic  affection),  neuralgia  is  the  most  fre(|uent  form  in  which  the  poiaoB> 
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Otis  effects  of  lead  are  manifested.  Anaemia,  by  whatever  cause  induced,  favors 
the  occurrence  of  neuralgia.  A  large  proportion  of  those  who  suffer  from 
neuralgic  affections  are  anaemic*  Persons  are  most  likely  to  suffer  from  neur- 
algia between  the  age  of  twenty  and  of  fifty.  Prior  to  ten  years  of  age  it  is 
extremely  rare.  Women  are  more  subject  to  it  than  men,  and  of  the  differ- 
ent species  of  neuralgic  affections,  some  occur  more  frequently  in  the  male 
and  some  in  the  female  sex.  Females,  for  example,  are  more  subject  to  inter- 
eostal  neuralgia,  and  males  to  sciatic  neuralgia.  A  neuralgic  attack  is  some- 
limes  referable  to  exposure  to  cold,  particularly  to  a  current  of  cold  moist  air 
oontinued  upon  the  part  which  becomes  affected.  Cases  occur  more  fre-' 
qoently  in  the  cold  than  in  the  warm  seasons  of  the  year. 

The  situation  of  the  pain  is  not  evidence  of  the  seat  of  the  morbid  condi- 
tion giving  rise  to  neuralgia.  The  mind  may  refer  the  pain  to  the  terminal 
branches  or  the  parts  to  which  they  are  distributed  when  the  morbid  condi- 
tion is  seated  at  any  point  in  the  course  of  a  nervous  trunk  or  at  the  point 
of  connection  of  a.  nerve  with  the  spinal  cord.  This  is  illustrated  by  the  fact 
that  after  an  amputation  the  condition  of  the  extremities  of  the  divided 
nerves  gives  rise  to  pain  which  the  patient  refers  to  the  amputated  limb. 
Anstie  held  that,  as  a  rule,  in  the  neuralgic  affections  denominated  functional 
there  is  some  morbid  change  at  the  central  connection  of  the  nerve  or  nerves 
to  which  the  pain  is  referred.  He  was  also  led  to  think  that  in  a  large  pro- 
portion of  cases  an  hereditary  tendency  is  involved  in  the  causation,  and, 
further,  that  the  development  of  these  affections  is  favored  by  exhaustion 
and  debility,  aside  from  anaemia.'  There  is  ground  for  the  belief  that  local 
diseases  may  cause  neuralgia  of  nerves  at  a  distance  by  a  reflected  morbid 
influence  (reflex  or  irradiated  neuralgias).  Weir  Mitchell  has  observed  cases 
in  which  injury  of  a  nerve  was  followed  by  neuralgia  in  other  and  rcmotely- 
flituated  nerves. 

The  DIAGNOSIS  of  neuralgia  is  to  be  based  on  the  character  of  the  pain,  its 
situation  in  the  course  of  a  nervous  trunk  or  its  branches,  and  tenderness  in 
certain  circumscribed  spaces  on  the  surface.  Other  diagnostic  points  are  the 
recurrence  of  pain  in  paroxysms  or  marked  exacerbations,  shifting  of  the  sit- 
uation of  the  pain  and  tenderness,  and  the  difference,  as  regards  pain,  between 
pressure  with  the  ends  of  the  fingers  and  with  the  open  palm.  In  the  shift- 
ing of  pain  from  one  nerve  to  another,  which  is  a  highly  diagnostic  feature,  the 
nervous  trunks  successively  affected  do  not  always  have  a  common  origin ;  and 
thus  the  neuralgia  may  be  transferred  from  a  cranial  to  a  spinal  nerve.  These 
are  the  positive  diagnostic  points.  Negative  points  are  those  by  which  inflam- 
mation and  structural  lesions  are  excluded,  such  as  the  absence  of  fever,  etc. 
In  determining  the  affection  to  be  functional,  neuritis  is  to  be  excluded,  and 
it  is  to  be  ascertained,  if  practicable,  that  the  pain  is  not  dependent  on  a  local 
mechanical  cause,  such  as  a  tumor  pressing  on  the  nerve  at  some  point  in  its 
course.     Syphilitic  periostitis  is  also  to  be  excluded. 

The  TREATMENT  of  neuralgia  is  rational  and  empirical.  The  rational  treat- 
ment consists,  in  the  first  place,  in  fulfilling  indications  which  relate  to  nior])id 
conditions  suspected  to  stand  in  a  causative  relation  to  the  neuralgia.  The 
physician  in  individual  cases  is  to  seek  for  evidence  of  malaria  or  lead-poison- 
ing, conditions  having  diagnostic  criteria  irrespective  of  the  neuralgic  affec- 
tion. Appropriate  measures  of  treatment  are  to  be  addressed  to  these  or  any 
other  associated  morbid  conditions  under  the  supposition  that  they  may  have 
more  or  less  to  do  with  the  existence  of  the  neuralgia.  Diathetic  conditions, 
especially  the  rheumatic  and  gouty,  are  to  be  considered  as  probably  contrib- 

*  With  regard  to  the  dei)€iidence  of  neuralgia  on  aiurinia,  Romberg  says;  "It  seems 
as  if  pain  were  the  praver  of  the  nerve  for  healthy  blood." 

•  Neuralgia,  and  the  bUeases  thai  Renemble  iV,  1872. 
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uting  to  the  neuralgic  affection,  and  with  reference  to  the  cure  of  the  l^^^ 
these  conditions  claim  appropriate  measures  of  treatment.  Attention  isalti^ 
to  be  directed  to  the  coexistence  of  anscmia.  Symptomatic  phenomeiia, 
tojrether  with  the  venous  hum  in  the  neck,  may  denote  the  anaemic  eonditinn 
when  it  is  not  manifested  by  pallor  of  the  face  and  the  prolahia.  If  an«inii 
coexist,  preparations  of  iron  should  be  continued  for  a  long  period.  Aa 
eligible  plan  is  to  give  in  succession  different  ferruginous  preparations  for 
weeks  or  months,  enjoining  upon  the  patient  not  to  expect  restoration  to 
health  until  after  a  long  continuance  of  the  remedies.  This  treatment 
'addressed  to  the  anaemia  is  indicated,  provided  the  ansemic  condition  con* 
tinue,  notwithstanding  the  neuralgia  may  cease.  The  disappearance  of  tke 
venous  hum  is  evidence  that  the  anaemic  condition  is  removed. 

The  relief  of  pain  enters  into  the  rational  treatment.  In  severe  paroxyaw 
or  exacerbations  opiates  are  called  for.  Large  doses  are  .sometimes  indicated 
by  the  intensity  of  pain.  The  most  prompt  and  effective  method  of  affordinp 
relief  is  the  hypodermic  injection  of  a  solution  of  morphia.  In  theuwof 
opiates  for  the  relief  of  neuralgic  pain  the  risk  of  the  formation  of  the  habit 
of  taking  opium  is  always  to  be  borne  in  mind,  yet  in  severe  cases  which  m\A 
therapeutical  measures  this  risk  must  sometimes  be  incurred.  If  the  pain  be 
not  intense,  relief  may  be  obtained  by  belladonna,  hyoscyamus,  stramoniun, 
conium,  the  preparation  known  as  chlorodyne,  and  the  tincture  of  aconite. 
Local  applications  will  often  do  much  toward  the  relief  of  pain.  Of  tbe^ 
the  most  efficient  are  liniments  of  the  tincture  of  aconite,  chloroform,  and 
opium.  Belladonna,  stramonium,  veratria,  and  aconitia,  applied  in  the  fora 
of  ointment,  are  sometimes  efficacious. 

An  arrest  of  the  paroxysms  of  pain  by  opiates  is  sometimes  curative ;  tbat 
is,  the  paroxysms  or  exacerbations  do  not  recur.  If  the  development  of  tbe 
affection  have  been  recent,  it  is  not  easy  to  decide  whether  a  cure  be  effected 
by  the  remedy  or  whether  the  affection  have  no  intrinsic  tendency  to  continoe; 
but  the  paroxysms  sometimes  cease  to  recur,  after  having  been  once  or  repeat- 
edly  arrested,  when  the  affection  has  existod  for  a  greater  or  less  perio<i,  and 
in  these  cases  it  is  fair  to  attribute  a  curative  efficacy  to  the  arrest.  In  order 
to  arrest  a  paroxysm  a  full  opiate  should  be  given  as  soon  as  the  panixvMi 
begins,  or,  if  practicable,  the  occurrence  of  the  paroxysm  may  be  anticipated 
by  a  full  opiate.  Before  abandoning  this  plan  of  treatment  it  should  be 
employed  in  several  recurring  paroxysms.  The  continued  emplojmcnt  of 
some  form  of  opiate  or  of  some  one  of  the  narcotic  extracts,  especially  bella- 
donna, during  the  intermissions  or  remissions,  in  some  cases  effects  a  cure. 
Gelseniiuni  and  the  hydrat<5  of  chloral  or  the  croton-chloral  are  to  be  inclnded 
among  the  palliative  remedies. 

The  empirical  treatment  of  neuralgia  consists  in  the  use  of  remediei 
which  experience  has  shown  to  be  sometimes  curative,  which  are  to  he  tried 
without  following  any  particular  rational  indications.  These  remedies  are  ii 
some  cases  efficacious  and  in  other  cases  devoid  of  any  curative  effect;  and 
often  there  are  no  means  of  determining  beforehand  which  one  of  the  ^ttn^ 
dies  will  be  most  likely  to  prove  successful.  In  rebellious  cases  the  different 
remedies  are  to  be  tried  in  succession.  Methodic  counter-irritation  is 
undoubtedly  efficacious  in  a  large  proportion  of  cases.  Of  the  different  nn)dei 
of  counter-irritation,  Valleix  ])referred  the  actual  caut^jry,  the  hot  iron  being 
passed  along  the  course  of  the  affected  nerve,  taking  care  that  cauteriiatioi 
shall  be  superficial,  so  as  not  to  lead  to  deep  eschars  and  suppuration.  To 
avoid  the  pain  occasioned  by  the  cautery  he  advised  etherizatiOD.  Healitd 
that  he  had  resorted  to  the  actual  cautery  in  more  than  150  cases,  and  alvtji 
with  success  if  the  neuralgia  were  functional.  This  method  may  be  resorted 
to  in  cases  which  resi.st  milder   means  of  counter-irritatioi^  U^ether  wiA 
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,her  empirical  remedies.  Milder  means  should  first  be  tried.  Of  the  latter, 
succession  of  small  blisters  applied  over  the  painful  and  tender  points  will 
•equentlj  prove  successful.  Prof.  Alfred  Stille  advises  blisters  of  only  half 
n  inch  in  diameter,  the  period  of  application  to  be  from  one  to  two  hours 
oly,  the  vesicated  surfaces  to  be  healed  as  rapidly  as  possible,  and  the  blisters 
y  be  repeated  in  a  few  days  if  the  neuralgia  continue.  He  states,  as  a  result 
f  the  employment  of  this  method. of  treatment  in  almost  every  case  which 
las  come  under  his  observation  in  public  and  private  practice  for  many  years, 
hit "  in  no  single  instance  has  it  failed  to  mitigate  the  symptoms,  and  in 
'cry  many  it  alone  has  achieved  a  cure.*'  *  During  the  process  of  vesication 
he  neuralgic  pain  is  freijuently  increased.  When  quickness  of  vesication  is 
lesirable,  it  may  be  effected  in  a  few  moments  by  the  strong  aqua  ammoniae, 
Lod  still  more  quickly  by  means  of  a  hammer  heated  by  hot  water.  By  the 
latter  means,  or  by  an  instrument  devised  for  the  operation  known  asy?r/w^, 
I  rubefacient  effect  may  be  quickly  and  conveniently  produced,  and  in  mild 
cases  this  may  suffice  without  vesication.  Sinapisms  are  proverbially  useful, 
ind  ia  certain  cases  will  suffice,  in  conjunction  with  internal  remedies. 

Electricity  is  a  therapeutical  agent  of  great  power  in  many  cases  of  neural- 
gia. Both  the  faradic  and  the  galvanic  forms  are  useful,  but  the  latter  is  in 
most  cases  to  be  preferred.  Applied  in  conjunction  with  acupuncture,  it  has 
been  successfully  resorted  to  in  some  rebellious  cases.  Duchenne  recom- 
mended the  method  called  cutaneous  faradization.  The  palliative  effect  of 
electricity  is  probably  due  to  a  temporary  blunting  of  the  excitability  of  the 
nerve  or  nerves  to  which  the  pain  is  referred  ;  their  capacity  either  to  orig- 
inate or  to  conduct  painful  sensations  being  diminished  or  annulled  bypassing 
through  them  the  electrical  current.  This  measure,  however,  in  many  cases 
has  not  only  a  palliative  but  a  curative  efficacy.  The  testimony  of  those 
vho  have  had  great  experience  in  its  employment  is  stronger  than  that  which 
can  be  cited  in  behalf  of  any  other  remedy.  Strong  pressure  upon  an  affected 
nerTous  trunk  sometimeft  has  a  palliative  effect.  The  pressure  at  first  may 
oecasion  great  pain,  but  continued  or  repeated  at  short  intervals  it  is  borne 
without  suffering  and  diminishes  for  a  time  the  excitability  of  the  nerve. 

Of  the  internal  remedies  which  experience  has  shown  to  be  efficacious,  the 
more  important  are  quinia,  arsenic,  the  precipitated  carbonate  of  iron,  the 
preparations  of  zinc,  strychnia,  the  essential  oil  of  turpentine,  the  iodide  of 
potassium,  and  phosphorus. 

Quinia,  as  already  stated,  is  especially  indicated  when  the  neuralgia  is 
ittribatable  to  malaria,  and  it  will  be  most  likely  to  prove  successful  when 
paroxysms  occur  periodically  ;  but  it  is  efficacious  also  in  cases  in  which  there 
is  no  ground  for  suspecting  a  malarious  causation  and  in  which  there  is  no 
obfiervance  of  the  law  of  periodicity.  To  be  fairly  tried,  this  remedy  should 
be  given  in  full  doses — from  fift^»en  to  thirty  grains  daily  to  an  adult — and 
eondnaed  for  at  least  ten  days.  Of  the  foregoing  list  of  remedies,  this  is 
eititled  to  the  first  rank.  Arsenic  may  be  tried  in  cases  in  which  there  is  an 
intolerance  of  quinia  or  when  the  latter  fails  to  effect  a  cure.  It  is  a  remedy 
of  great  value  in  neuralgic  affections.  To  be  fairly  tried,  it  should  be  carried 
to  the  extent  of  producing  some  of  its  characteristic  toxical  effects. 

The  precipitated  carbonate  of  iron,  advocated  some  years  ago  by  Hutchinson, 
is  sometimes  efficacious.  It  is  to  be  given  in  large  doses — namely,  from  one 
to  two  drachms  twice  or  thrice  daily.  Ferruginous  remedies  are  rationally 
ladieated  by  coexisting  anaemia,  and  this  condition  is  present  in  a  very  large 
poportion  of  the  cases  of  neuralgia.  The  efficacy  of  the  preparation  named 
IS  doubtless,  in  a  measure  at  least,  attributable  to  the  coexistence  of  ansemia. 
The  hydrochlorate,  nitrate,  and  valerianate  of  ammonium  have  been  found  in 
*  Therapeutics  and  MnU'ria  Mediea. 
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some  cases  notably  efficacious.  Bartholow  extols  as  the  moat  successful  of 
the  different  methods  of  treatment  the  injection  of  from  five  to  ten  minims 
of  pure  chloroform  in  the  neighborhood  of  the  affected  nerve.  This  treit- 
ment  is  especially  useful  in  neuralgia  affecting  nerves  superficially  situated' 

Of  the  preparations  of  zinc,  the  valerianate  is  best  suited  to  cases  of  neur- 
algia. Strychnia  may  be  given  internally  or  applied  locally  upon  a  blistered 
surface.  In  the  latter  mode  of  administration  the  benefit  may. in  some  oaMi 
be  measurably,  and  perhaps  chiefly,  due  to  the  counter-irritation.  The  oil  of 
turpentine  is  but  little  used  in  neuralgic  affections,  but  I  have  known  it  to 
prove  promptly  successful  in  doses  of  a  drachm,  combined  with  castor  oil 
given  on  alternate  days,  after  a  variety  of  remedies  had  been  employed  witli. 
out  success.  The  iodide  of  potassium  has  been  advocated  by  Graves,  Wtuon, 
and  especially  by  Neucort.^  The  writer  last  named  advised  its  use  in  lar^ 
doses.  The  coexistence  of  the  rheumatic  diathesis  is  regarded  as  specitllj 
indicating  this  remedy.  The  bromide  of  potassium  has  been  found  efficacioa» 
in  certain  cases.  According  to  Anstie,  this  remedy  is  especially  useful  in 
young  persons  who  may  be  supposed  to  suffer  from  the  nervous  consequences 
of  unsatisfied  sexual  desire.  He  thinks  its  efficacy  is  rarely  secured  under  i 
less  quantity  per  diem  than  ninety  grains.  In  some  cases  of  neuralgia  Urge 
doses  of  phosphorus  have  been  found  to  be  of  great  benefit.  [Among  the 
latest  and  most  approved  remedies  for  neuralgia  in  general  are  antipvrin, 
acetanilid,  phenacetin,  salol,  and  exalgine. — II.] 

Division  of  a  nerve  (neurotomy)  and  the  removal  of  a  section  (neurectomy) 
are  surgical  procedures  resorted  to  chiefly  in  cases  of  neuralgia  affecting  the 
fifth  or  trifacial  nerve.  They  will  be  noticed  in  connection  with  facial  ncur- 
algia.  Stretching  of  an  affected  nerve  is  another  method  of  treatment,  the 
consideration  of  which  belongs  to  surgery. 

In  conclusion,  a  permanent  cure  in  eases  of  neuralgia  will  often  depend  on 
the  correct  appreciation  and  judicious  management  of  associated  morbid  con- 
ditions, together  with  hygienic  measures  to  invigorate  the  general  health. 
Good  alimentation  is  always  indicated,  and  it  is  desirable  that  fatty  ini- 
cles  of  food  should  enter  largely  into  the  diet.  Cod-liver  oil,  if  well  tol- 
erated, is  useful. 

Trifacial  Neiiralgia— Prosopalgia— Tic  Douloureux. 

In  this  neuralgic  affection  the  pain  is  seated  in  the  sensory  fibres  of  the 
fifth  or  trifacial  nerve.     Pain  and  tenderuesss  on  pressure  are  either  limited 
to,  or  mi)st  marked  in,  circumscribed  spaces  situated  as  follows:  The  point 
of  exit  of  the  frontal  branch  above  the  orbit,  the  upper  eyelid,  the  upper  and 
lateral  portion  of  the  nose,  the  point  of  exit  of  the  infraorbital  branch,  the 
lower  margin  of  the  malar  bone,  over  the  temporal  bone,  the  point  of  exit  of 
the  inferior  maxillary  branch,  and  over  the  parietal  bone.     It  is  rare  thai 
pain  and  tenderness  are  situated  in  all  these  spaces,  but  generally  in  at  least 
one  of  the  spaces  within  the  range  of  the  three  branches  of  this  nerTe,  whence 
it  receives  its  name — trifacial.    In  different  cases  the  pain  is  cither  limited  to, 
or  Ohppcially  marked  in,  different  branches  of  the  nerve — namely,  the  supi^- 
orbital,  infraorbital,  and  infraniaxillary.     It  is  rare  for  this  affection  to  W 
limited  to  a  single  branch,  with  the  exception  of  that  portion  of  the  inferv^ 
maxillary  which  is  contained  within  the  inferior  maxillary  bone. 

When  the  first  of  the  three  branches  of  the  nerve  is  the  seat  of  the  Kr»^ 
algia,  during  the  paroxysms  of  pain  there  is  intolerance  of  light,  with  n^^^^ 
of  the  eye  on  the  affected  side,  and  more  or  less  abundant  secretion  of 

»  Vide  Practice  of  Med&nne,  p.  630. 

'  "  De  la  Nt'vralgie  lombaire,  etc.,"  Avchivti  genMLn  de  Midetme^  1858. 
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Id  this  situation  the  neuralgic  affection  has  sometimes  been  called  migraine, 
hemicrania,  and  browache,  but  true  migraine  differs  from  neuralgia.  Increased 
heat  of  the  nostril  and  an  abundant  secretion  of  mucus  are  effects  of  the 
neuralgic  affection  when  seated  in  the  second  of  the  three  divisions,  and  sali- 
TstioQ  sometimes  attends  an  affection  of  the  third  division.  The  branches 
which  accompany  the  facial  nerve  (portio  dura)  may  be  the  seat  of  pain ; 
a  fact  which  formerly  led  to  the  supposition  that  the  latter  nerve  was 
affected.  Spasmodic  contraction  of  the  muscles  of  the  face  on  the  affected 
aide  is  an  occasional  effect ;  hence  the  affection  was  formerly  called  tic  don- 
iourettXy  or  painful  spasm.  The  affection  in  the  vast  majority  of  cases  is 
limited  to  the  nerve  on  one  side ;  that  is,  it  is  unilateral.  The  right  and  the 
left  side  are  affected  in  about  an  equal  proportion  of  cases. 

Trifacial  neuralgia  in  point  of  frequency  ranks  with  intercostal  and  sciatic 
neuralgia.  An  occasional  cause  is  caries  of  the  teeth.  It  is  by  no  means 
frequently  referable  to  this  cause,  but  that  it  is  so  occasionally  cannot  be 
doubted.  Teeth,  however,  are  often  needlessly  sacrificed  from  a  supposed 
causative  connection.  It  is  not  sufficient  to  show  such  a  connection  that 
there  is  tenderness  on  striking  one  or  more  of  the  teeth.  If  the  neur- 
algia proceed  from  this  cause,  touching  the  offending  tooth  or  teeth  will 
excite  a  paroxysm  of  pain  extending  into  more  or  less  of  the  branches 
of  the  nerve. 

Trifacial  neuralgia  is  to  be  discriminated  from  inflammation  of  the  mem- 
brane lining  the  supraorbital  and  the  maxillary  antrum  and  from  syphilitic 
periostitis.  The  two  former  of  these  affections  are  distinguished  by  the  dif- 
ferent character  of  the  pain,  its  fixed  situation,  and  the  occurrence  of  a  dis- 
charge into  the  anterior  nares.  The  latter  affection  is  recognized  by  the 
fixed  tenderness  on  pressure,  the  existence  of  swellings  or  nodes,  the  aggra- 
vation of  pain  in  the  night-time,  and  other  evidence  of  syphilitic  disease. 
Neuralgia  in  this  situation  is  often  dependent  on  malaria,  and  the  paroxysms 
of  pain  sometimes  exemplify  the  same  laws  of  periodicity  which  govern  the 
recurrence  of  the  paroxysms  of  intermittent  fever.  Trifacial  neuralgia  rarely 
occurs  in  infancy.  In  the  majority  of  cases  the  age  is  between  thirty  and 
fifty  years,  and  it  occurs  oftener  in  women  than  in  men. 

This  neuralgic  affection  is  curable  in  the  majority  of  cases.  Exceptionally, 
it  resists  all  the  therapeutical  measures  which  have  been  considered  as  appli- 
cable to  neuralgic  affections  in  general.  The  branches  which  are  generally 
affected  in  these  rebellious  cases  are  the  frontal  and  the  inferior  maxillary. 
As  a  last  alteirnative,  division  or  excision  of  a  portion  of  the  affected  branch  is 
sometimes  resorted  to.  The  long-continued  and  extreme  suffering  from  fre- 
quently recurring  paroxysms  in  some  cases  warrants  this  procedure  after  other 
measures  have  been  faithfully  tried.  Mere  division  of  a  nervous  branch 
usually  affords  only  temporary  relief.  The  affection  returns  after  the  divided 
extremities  have  united.  A  portion  of  the  nervous  branch  must  be  removed 
to  prevent  or  delay  reunion.  The  removal  of  a  portion  of  the  inferior  max- 
illary nerve  within  the  inferior  maxillary  bone  has  sometimes  proved  success- 
ful after  the  failure  of  all  other  measures;  but  in  a  considerable  proportion 
of  cases  the  affection  returns  sooner  or  later.  In  a  case  under  my  observa- 
tion, in  which  the  patient  has  suffered  from  paroxysms  of  intense  pain  recur- 
ring at  intervals  of  a  few  moments  for  the  greater  part  of  ten  years,  tlie 
removal  of  a  portion  of  the  nerve  by  trephining  the  inferior  maxilla,  tlie 
operation  being  performed  by  Prof.  Hamilton,  procured  relief  for  several 
months,  but  the  pain  subsequently  returned. 

Facial  neuralgia,  persisting  indefinitely,  resisting  medication,  and  charar- 
terized  by  spasmodic  movements  of  the  muscles  of  the  face  during  the  ])ar- 
oxysms  of  pain,  is  distinguished    by  Trousseau    as  vpUrptiform   nevralyia. 
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There  are  few  forms  of  disease  more  distressing  than  this  or  more  hopdoi 
as  rejrards  the  prospect  of  effecting  a  cure.  A  case  which  came  under  mj 
observation  exeniplilied  the  persistency  of  this  form  of  neuralgia,  and  sJio 
exemption  from  suffering  for  an  unusually  long  period  procured  by  Mnpb 
division  of  the  nerve.  The  patient,  a  man  aged  about  sixty,  had  sufervd 
intensely  from  neuralgia  affecting  the  supraorbital  branch  of  the  fifth  ptjr 
on  the  left  side  for  more  than  two  years.  The  paroxysms  of  pain  recunvd 
at  intervals  of  a  few  minutes,  and  were  often  excruciating  beyond  descrip. 
tion.  After  trying  a  great  variety  of  remedies  and  different  systems  of 
practice,  the  nerve  was  divided  by  Valentine  Mott,  and  the  patient  wu  cob. 
paratively  free  from  suffering  for  three  years.  At  the  end  of  this  period, 
while  under  treatment  for  enlargement  of  the  heart  and  general  dropsy, tin 
neuralgia  suddenly  returned  with  the  same  violence  as  before  the  operation. 
Paroxysms  were  produced  by  mastication,  by  movements  of  the  lips  in  yt^ 
nouncing  words  containing  labial  letters,  by  touching  the  face,  aod  they 
occurred  without  any  exciting  cause.  The  nerve  was  divided  a  second  time 
by  Prof.  J.  11.  Wood,  with  immediate  and  almost  complete  relief,  which  eoD- 
tinued  until  the  patient's  death,  several  weeks  after  the  operation. 

Carnochan  was  the  first  to  perform  neurectomy  beyond  the  spheno-palatini 
ganglion  for  the  relief  of  persistent  neuralgia  of  the  superior  maxillary  bnDcL 
He  reported  three  cases  of  successful  performance  of  this  operation  in  1857.* 
This  operation,  since  that  date,  has  been  performed  by  James  R.  Woodind 
others  with  success.' 

Facial  neuralgia,  after  having  persisted  for  a  long  period,  sometime«  occa- 
sions disturbance  of  nutrition  on  the  affected  side  of  the  face,  denoted  bj 
tumefaction,  an   increase  of  adipose  tissue,  thickness  and  firmness  of  the 
beard,  and  it  sometimes  appears  to  give  rise  to  pustular  or  erytheniatou 
inflammation.      An  analysis  of  128  cases  by  Notta  showed,  as  occasioiial 
complications,  in  addition  to  those  already  mentioned,  paralysis,  either  oon- 
plete  or  incomplete,  of  the  retina,  iritis,  glaucoma,  inflammation  and  ulcen*   , 
tion  of  the  cornea,  tumefaction  of  the  tongue  on  one  side,  paralysis  of  tJw 
motor  oculi,  deafness,  and  anaesthesia  of  the  face  on  the  affected  side.*   Cer- 
tain of  these  complications  are  attributable  to  paralysis  of  the  vaso-motor    , 
nerves.      Anstie,  who  verified  the  correctness  of  Notta's  observatioiw,  ob- 
served, in  addition,  grayness  of  the  hair  on  the  affected  side  and  didcolora>    , 
tion  of  the  skin  from  the  presence  of  dark  pigment.* 

Oervico-occipital  Neuralgia. 

The  pain  in  this  neuralgic  affection  is  seated  in  the  posterior  branches  of 
the  first  four  of  the  cervical  nerves,  especially  in  that  branch  of  the  second 
cervical  nerve  called,  from  its  size  and  distribution,  the  occipitalis  major. 
The  nerves  on  both  sides  may  be  affected. 

Painful  and  tender  points  are  situated  as  follows :  Between  the  mastoid 
process  and  the  cervical  vertebra),  over  the  posterior  cervical  plexus,  on  i^ 
parietal  portion  of  the  head,  on  the  mastoid  process,  and  in  the  concha.  a^>xm 
Shooting  pains  start  from  the  cervical  vertebrte  just  below  the  occiput- "»^^ 
extend  over  the  posterior  and  superior  portion  of  the  cranium.    Darting  V'*'^ 

*  Amer,  Joum.  of  Med,  Sciences,  vol.  xxxv.  

'  For  an  analysis  of  21  ca*e8,  and  the  practical  conclnsions  deduced  therelm..^ '  ' 

article  on  "  Neurotomy  of  the  Su|)erior  Maxillary  Branch  of  the  Trig«ninus»"  h^^i^S? 
eric  S.  Dennis,  M.D.,  in  the  AVu;  York  Med.  JounuU^  June,  1879. 

^  Archiveii  generales  de  M^decine,  1854.     Vide,  also,  treatise  by  Anstie.  ^     _ 

*  For  a  report  of  cases  observed  and  collected  by  Prof.  Henry  D.  Noyes,  wit — r^ 

ence  particularly  to  the  effect  upon  the  eye  of  paralysis  of  this  nervei  vide  S^^ 
Journal  of  Medicinej  vol.  xiv.  p.  163. 
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e  sometimes  referred  to  the  external  auditory  meatus.  In  cases  of  neuralgia 
fecting  primarily  the  cervico-occipital  nerves,  the  pain  is  likely  to  extend  to 
le  branches  of  the  trifacial  distributed  to  the  frontal  portion  of  the  head,  and 
I  like  manner  in  cases  of  neuralgia  affecting  primarily  the  superior  division 
f  the  trifacial  the  pain  often  extends  to  the  branches  of  the  cervico-occipital 
lerves. 

CervicoK)ccipital  neuralgia  is  to  be  discriminated  from  myalgia  affecting  the 
BQScles  of  the  neck,  or  U»rticollh.  In  the  latter  affection  the  pain  is  limited 
to  the  affected  muscles,  the  tenderness  on  pressure  is  more  diffuse,  and  it  is 
not  confined  to  circumscribed  points.  The  pain  is  excited  exclusively  by 
BOfements  of  the  affected  muscles,  and  so  long  as  the  head  remains  motion- 
less there  are  no  painful  paroxysms. 

Oervico-brachial  Neuralgia. 

In  cervico-brachial  neuralgia  sensory  fibres  of  the  four  lower  cervical  nerves 
and  of  the  first  dorsal  nerve  are  affected.  The  pain  is  frequently  referred  to 
Ae  shoulder,  and  it  may  extend  to  the  neck.  It  shoots  downward  along  the 
arm  to  the  forearm  and  hand,  following  the  course  of  one  or  more  of  the 
neryous  trunks  of  the  upper  extremity.  The  pain  may  be  limited  to  the 
ulnar,  radial,  median,  or  niusculo-cutaneous  nerve,  giving  rise  to  different 
Tarieties  of  the  affection.  Of  these  varieties  the  most  frequent  is  neuralgia 
affecting  the  ulnar  nerve.  Painful  and  tender  points  are  situated  as  follows : 
Near  the  last  cervical  vertebra,  near  the  acromial  end  of  the  clavicle,  over 
the  upper  part  of  the  deltoid  muscle,  in  the  axilla,  at  the  inner  condyle  of 
the  humerus,  and  near  the  lower  end  of  the  ulna  and  radius. 

Pain  referable  to  the  cervico-brachial  nerves  is  sometimes  an  effect  of  injury 
»f  the  upper  extremity  by  a  wound,  a  burn,  or  a  contusion.  Functional  neur- 
ilgia  is  to  be  discriminated  from  the  pain  incident  to  neuroma  or  other  mor- 
bid growths  affecting  the  periphery  of  these  nerves  by  the  failure  to  discover 
I  tninor  in  the  course  of  the  nerves.  Pain  referred  to  these  nerves  may  be 
miptomatic  of  vertebral  lesions,  and  also  of  cervical  arthritis.  In  cases  of 
the  latter,  movements  of  the  head,  especially  those  of  rotation,  even  in  the 
intervals  between  the  paroxysms,  are  painful.  Another  feature  is,  that  the 
patient  when  lying  down  is  obliged  to  raise  the  head  with  a  hand  on  the  occi- 
put to  avoid  pain.  Myalgia  affecting  the  muscles  of  the  upper  extremity  is  to 
be  discriminated  by  the  larger  extent  of  surface  which  is  tender  on  pressure, 
by  the  absence  of  paroxysms  of  pain  except  when  provoked  by  movements  of 
the  affected  muscles,  and  by  the  limitation  of  the  pain  to  the  affected  muscles. 
Herpetic  vesicles  in  patches,  constituting  herpes  zoster,  sometimes  occur  in 
the  course  of  the  nerves  involved  in  this  affection. 

Dorso-intercostal  Neuralgia. 

This  affection  has  been  considered  in  the  section  devoted  to  diseases  affect- 
Ogthe  Respiratory  System,  to  which  the  reader  is  referred  (p.  97). 

Lumbo-abdominal  Neuralgia. 

Aeuralgia  having  its  seat  in  the  branches  of  the  five  lumbar  nerves  is  of 
t  inFrequent  occurrence.  It  occurs  much  oftoner  in  females  than  in  males. 
o  is  often  referred  to  the  hypogastrium,  and  it  may  resemble  that  of  colic. 
rine  pain  and  ovarian  pain  are  incident  to  this  affection.  In  males  the  affec- 
ts £»ometimes  characterized  by  pain  extending  along  the  spermatic  cord  into 
f<;rY>tum,  accompanied  by  notable  tenderness  of  the  testicle. 
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Painful  and  tender  points  are  situated  near  the  upper  lumbar  vertebne,  i 
little  above  the  middle  of  the  crest  of  the  ilium,  in  the  neighborhood  of  the 
inguinal  ring,  in  the  scrotum,  and  in  the  female  on  the  labia  majora.  Paijii 
arc  excited  by  muscular  efforts,  the  acts  of  coughing  or  sneezing,  straining a( 
stool,  and  sometimes  by  micturition. 

Myalgia  affecting  the  lumbar  muscles,  or  lumbago,  is  to  be  discriminated  hj 
the  existence  of  pain  and  tenderness  on  both  sides,  yrhereas  in  neuralgia  thn 
are  generally  confined  to  one  side  ;  by  the  tenderness  being  diffused  over  tiie 
affected  muscles,  and  not  limited  to  certain  points;  and  by  the  absence  of  par. 
oxysmal  pain  except  when  produced  by  movements  of  the  affected  muacies. 

In  the  case  in  which  pain  extends  to  the  uterus,  inflammation  of  the  orgio. 
or  metritis,  and  carcinoma  are  to  be  excluded.  In  uterine  neuralgia  the  08 
uteri  is  tender  on  pressure,  and  the  tenderness  is  either  limited  to  or  most 
marked  on  one  side.  The  pains  in  these  varieties  of  neuralgia  may  simulate 
those  caused  by  the  passage  of  a  calculus  along  the  ureter,  or  renal  colic. 
The  pains  in  the  latter  are  more  intense  and  persisting ;  and  they  are  devel- 
oped  suddenly,  whereas  the  development  of  a  neuralgic  affection  is  genenlly 
gradual.  The  absence  of  symptoms  which  distinguish  renal  colic  warrants  its 
exclusion.  \ 

Crural  Neuralgia. 

This  neuralgic  affection  is  rare.  It  is  characterized  by  shooting  pains  in 
the  direction  of  the  trunk  of  the  anterior  crural  nerve  and  its  branches,  and 
by  painful  and  tender  points  in  the  groin,  the  inner  aspect  of  the  thigh,  knee, 
and  ankle. 

Solatia  Neuralgia. 

Sciatic  neuralgia,  or  sciatica,  in  frequency  ranks  with  intercostal  and  facial 
neuralgia.  It  occurs  in  men  oftener  than  in  women,  the  relative  proportion 
of  cases  being  as  three  to  two.  It  very  rarely  occurs  before  the  age  of  twenty 
and  rarely  aft^r  sixty.  It  is  sometimes  symptomatic  of  pregnancy,  of  enlarge* 
mentof  the  retro-peritoneal  lymphatic  glands,  of  accumulation  of  feces  or  fu^ 
eign  substances  in  the  sigmoid  flexure  of  the  colon,  and  of  intrapelvic  tumors; 
but  in  the  great  majority  of  cases  it  is  a  functional  affection. 

As  in  the  foregoing  neuralgic  affections,  shooting  pains,  in  paroxysms  or 
exacerbations,  extend  along  the  trunk  and  branches  of  the  affected  nerre. 
In  indicating  the  course  of  the  pain  the  patient  often  delineates  with  accuracy 
the  anatomical  distribution  of  the  sciatic  nerve.  The  character  of  the  pain 
is  sometimes  described  as  burning  and  sometimes  as  a  sensation  of  coldneaa. 
The  patient  feels  as  if  a  current  of  hot  or  cold  liquid  were  flowing  m  the 
course  of  the  affected  nerve.  A  continued  contusive  pain,  more  or  le« 
intense,  exists  in  the  larger  proportion  of  cases.  This  pain,  as  in  the  otba 
varieties  of  neuralgia,  is  referred  to  the  circumscribed  spaces  which  are  ten- 
der on  pressure. 

Painful  and  tender  points  in  this  neuralgic  affection  are  found  in  certaiB 
of  the  following  situations :    On  the  sacrum,  over  the  Bacro-iliac  junction, 
about  the  middle  of  the  crest  of  the  ilium,  at  the  sciatic  notch,  between  i\« 
trochanter  major  and  the  tuber  ischii,  on  the  thigh  along  the  track  of  tVie 
nerve,  in  the  poplit^jal  space,  on  the  ext^irnal  border  of  the  patella,  over  tVift 
articulation  of  the  fibula  with  the  tibia  where  the  nerve  passes  aroand.  ^ 
fibula,  over  the  lower  and  posterior  part  of  the  external  malleolus,  and  o«^  ^ 
dorsum  and  the  outer  portion  of  the  soles  of  the  feet.     The  points  situirt^a^ 
the  sacro-iliac  junction,  behind  the  trochanter  major,  at  the  head  of  the  ^»^ 
and  the  external  malleolus,  are  those  most  frequently  painful  and  t^^'' 
Pressure  with  the  finger  upon  some  of  the  foregoing  points  may  not  ok==^ 
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more  or  less  painful,  but  excite  a  paroxysm  or  exacerbation  of  pain  extend- 
ing to  other  parts  in  the  course  of  the  affected  nerve. 

The  intensity  of  the  pain,  as  in  the  other  kinds  of  neuralgia,  varies  much 
in  different  cases.  The  movements  of  the  affected  limb  in  some  cases  occasion 
such  an  amount  of  suffering  that  the  patient  remains  in  bed,  keeping  the  limb 
as  nearly  motionless  as  possible.  In  other  cases  the  patient  is  able  to  walk, 
but  with  more  or  less  difficulty.  Pain  is  felt  especially  when  the  weight  of 
the  body  falls  upon  the  affected  limb,  and  relief  is  found  in  the  use  of  a  cane. 
Sometimes  difficulty  in  walking  is  felt  only  in  beginning  to  walk,  and  after  a 
short  time  the  patient  walks  with  ease.  The  suffering  is  occasionally  relieved 
by  exercise.  In  severe  cases  muscular  twitchings  and  cramps  accompany  the 
paroxysms  or  exacerbations  of  pain. 

Sciatic  neuralgia  rarely,  as  compared  especially  with  facial  neuralgia,  exem- 
plifies in  the  recurrence  of  paroxysms  the  law  of  periodicity.  Like  other  neur- 
algic affections,  its  duration  is  very  variable.  As  a  rule,  in  favorable  cases 
it  persists  for  several  weeks,  disappearing,  as  it  is  usually  developed,  grad- 
ually. In  the  vast  majority  of  cases  sooner  or  later  it  ends  in  recovery,  but 
in  some  cases  it  continues  indefinitely  in  spite  of  all  remedial  measures.  If 
it  continue  for  a  considerable  period  so  severely  as  to  lead  the  patient  to  avoid 
as  much  as  possible  movement*  of  the  affected  limb,  the  repose  of  the  muscles 
may  render  them  for  a  time  incompletely  paralyzed.  The  muscles  under  these 
circumstances  become  flaccid  and  diminished  in  volume. 

The  DIAGNOSIS  of  sciatic  neuralgia  involves  its  discrimination  from  muscu- 
lar rheumatism  and  from  the  affection  of  the  hip-joint  commonly  known  as 
morbus  coxarius.  Muscular  rheumatism  here,  as  in  other  situations,  differs 
from  neuralgia  in  the  limitation  of  pain  to  the  affected  muscles,  in  the  diffu- 
sion of  tenderness  over  a  considerable  space — namely,  a  space  corresponding 
to  the  number  of  muscles  affected — and  in  the  fact  that  paroxysms  of  pain  are 
excited  exclusively  by  movements  of  the  affected  muscles. 

Morbus  coxarius  is  distinguished  by  the  pain  in  the  hip-joint  produced  by 
pressure  upon  the  great  trochanter  and  by  flexion  and  extension  of  the  thigh. 
Moreover,  febrile  movements,  general  debility,  emaciation,  etc.,  in  conjunction 
with  the  local  symptoms,  point  to  the  existence  of  chronic  inflammation 
within  the  joint. 

The  term  sciatica,  as  commonly  used,  is  applied  to  cases  in  which  pain  is 
referred  to  sacral  nerves,  although  the  sciatic  nerves  may  be  unaffected. 
Pain  of  a  neuralgic  character  in  the  nerves  composing  the  sacral  plexus  is 
often  symptomatic  of  lesions  within  the  pelvis  and  abdomen,  such  as  aneur- 
ismal,  carcinomatous,  or  other  tumors,  enlargement  of  glands,  etc.  and  of 
lesions  of  the  sacrum  and  vertebral  column  and  those  occurring  within  the 
spinal  canal.  Here,  too,  as  in  other  situations,  it  may  be  dependent  on  neur- 
itis. This  is  to  be  inferred  from  the  speedy  occurrence  of  paralysis  and 
atrophy  of  the  muscles  to  which  the  nerves  are  distributed. 

The  coexistence  of  two  or  more  of  the  foregoing  different  neuralgic  affec- 
tions or  their  successive  occurrence  is  frequently  observed.  Proximate  or 
inosculating  nerves  may  be  simultaneously  or  successively  affected.  Thus, 
trifacial  and  cervico-occipital  neuralgia  are  not  infrequently  associated,  and 
this  is  true  of  sciatic  and  crural  neuralgia.  A  cure  or  spontaneous  cessa- 
tion of  neuralgia  in  one  situation  is  likely  to  be  followed  by  the  develop- 
ment of  the  affection  in  another  situation.  These  facts  go  to  show  the 
dependence  of  neuralgia  on  constitutional  or  general  morbid  conditions. 
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[Ooccygodynia. 

The  term  '*  coccygodynia'*  is  applied  to  a  variety  of  neuralgia  characterized 
by  intense  paroxysmal  pain  in  the  region  of  the  coccyx.  It  is  more  coniiooo 
in  women  than  in  men,  and  is  often  associated  with  symptoms  of  hysterit 
It  is  often  reflex,  as  proved  by  the  relief  which  sometimes  follows  the  r&. 
moval  of  sources  of  irritation  in  the  genital  organs.  In  intractable  caaei 
the  coccyx  has  been  removed,  and  occasionally  with  permanent  relief— fl.l 

Dermalgia. 

Neuralgia  is  sometimes  limited  to  the  akin.  Cases  are  occasionally  obser?«d 
in  w^hich  pain  is  felt  on  the  surface  of  the  head,  trunk,  or  extremities,  together 
with  notable  tenderness  on  pressure,  the  nervous  trunks  being  free  from  paja 
or  tenderness.  This  form  of  neuralgia  has  been  called  ffermalgia.  Under  this 
heading  may  be  placed  the  form  of  neuralgia  described  by  Weir  Mitchell  u 
incident  to  injury  of  nerves,  and  called  by  him  causalgia.  This  is  character, 
ized  by  a  burning  pain  in  the  soles  of  the  feet  and  palms  of  the  hands.  I 
have  reported  an  instance  of  causalgia  affecting  the  soles  of  the  feet,  occur- 
ring without  any  injury  of  a  nervous  trunk  or  any  other  symptom;  also, a 
case  in  which  a  paroxysmal  burning  pain  was  referred  to  the  abdomen  and 
lower  limbs.' 

Myalgia— Muscular  Rheumatism. 

Neuralgia  affecting  sensory  nerves  in  muscles  may  be  distingui<thed  u 
myalgia.  Under  this  head  I  shall  enumerate  certain  local  affectioDS  which 
it  has  been  customary  to  embrace  under  the  name  muscular  rhumatim.  The 
term  rheumatism,  as  applied  to  these  affections,  is  manifestly  inappropriate, 
and  it  is  desirable  that  the  name  in  this  application  should  become  obsolete. 
The  myalgic  affections  were  designated  by  Valleix  by  the  suffix  flynin^  added 
to  the  name  of  the  muscle  or  group  of  muscles  affected.  This  designatioo, 
having  the  same  derivative  meaning  as  words  ending  in  oJgia^  is  appropriate. 

Myalgia  is  of  frequent  occurrence  as  an  acute  and  a  chronic  affection.  The 
symptomatic  features  of  the  acute  affection  are  as  follows :  The  development 
is  usually  gradual.  A  dull  pain  is  at  first  felt  in  certain  muscles,  which 
increases,  and  at  length  becomes  more  or  less  severe.  The  pain  is  compara- 
tively slight  when  the  affected  muscles  are  at  rest.  In  certain  positioiwthe 
patient  may  be  nearly  or  quite  free  from  suffering.  A  constant  pain  of  a 
contusive  character  is  often  felt  when  the  muscles  are  at  rest,  and  thw  maj 
be  aggravated  by  spasmodic  pains  occurring  from  time  to  time.  In  more- 
ments  which  involve  contraction  of  the  affected  muscles,  the  pain  is  severe, 
cramp-like,  and  sometimes  so  excruciating  that  the  patient  can  hardly  reprwi 
loud  groans  or  cries.  Voluntary  movements  which  occasion  the  severe  paia 
are  avoided  as  much  as  possible,  but  as  it  is  impossible  to  maintain  rigidly* 
fixed  positions  of  the  body  as  a  whole  or  of  its  different  parts,  the  affected 
muscles  are  at  times  thrown  into  painful  contractions,  however  much  the 
patient  may  desire  to  avoid  them.  Movements  occurring  during  sleep  occ^ 
sion  the  attacks  of  pain,  and  hence  the  patient  is  awakened  at  brief  intervii&- 
In  some  cases  the  affection  changes  its  seat  from  certain  muscles  to  otb«cv 
but  oftcner  it  remains  fixed  in  the  muscles  first  affected. 

The  affected  muscles  are  more  or  less  tender  on  pressure,  the  tendei 
being  diffused  over  the  whole  of  the  space  which  the  muscles  occupy,  an^ 
limited  to  certain  points  as  in  ordinary  neuralgia.     The  teodeniess  is  o^- 

*  Vide  Clinical  Medicine. 
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pnrcat.  Aside  from  the  tenderness,  there  are  no  local  characters,  such  as 
ling,  heat,  or  redness.  The  local  phenomena  are  not  those  of  inflamma- 
,  as  in  articular  rheumatism.  If  the  local  symptoms  denote  inflammation 
he  muscles,  the  affection  is  not  myalgia.  Uniform  firm  pressure  over  the 
2ted  muscles  is  not  only  well  borne,  but  it  affords  relief  in  cases  of  muscu- 
rheumatism. 

'here  is  little  or  no  constitutional  disturbance  beyond  that  occasioned  by 
suffering  and  loss  of  sleep.      The  appetite  and  digestion  may  not  be 
ts^red,  and  there  is  no  fever. 

n  the  subacute  or  chronic  form  of  the  affection  pain  similar  to  that  which 
)ng8  to  the  acute  form  may  be  excited  only  when  the  affected  muscles- are 
tracted  with  unusual  force.  The  patient  experiences  suffering  when  he 
tes  certain  violent  movements.  In  other  cases  pain  is  excited  by  partic- 
r  movements  when  they  are  first  made  after  a  period  of  rest,  and  the  pain 
rtly  disappears  if  the  movements  be  continued.  The  chronic  oftener  than 
acute  affection  is  likely  to  shift  its  situation,  affecting  now  certain  muscles 
I  now  those  in  another  part..  If  the  chronic  affection  remain  fixed  in  par- 
ilar  muscles,  they  may  become  somewhat  atrophied  in  consequence  of 
ir  being  kept  as  much  as  possible  in  a  state  of  inaction. 
Che  DURATION  of  acute  myalgia  varies  between  a  few  hours  and  a  week, 
ceptionally  the  affection  continues  for  several  weeks.  The  duration  of  the 
•onic  form  is  indefinite.  It  is  often  a  very  obstinate  affection,  persisting 
many  months.  The  course  of  the  latter  is  usually  marked  by  remissions 
intermissions.  In  certain  situations — namely,  the  loins,  the  walls  of  the 
St,  and  muscles  of  the  scapulae — the  chronic  affection  is  likely  to  be  long 
"sisting. 

The  following  are  the  principal  situations  of  myalgia  in  the  acute  and  the 
ronic  form : 

1.  The  Musdes  of  the  Head. — Situated  in  the  occipito-frontal  muscle,  the 
iction  is  distinguished  from  neuralgia  affecting  the  trifacial  and  the  occip- 
I  nerve  by  the  pain  being  referred  to  both  sides  of  the  head,  by  its  being 
rited  by  movements  of  the  muscle  and  comparatively  slight  so  long  as  the 
wcle  is  at  rest,  and  by  the  absence  of  tenderness  in  disseminated  points. 
le  mnscies  of  the  eye  are  sometimes  affected.  Movements  of  the  eye  then 
»8ion  more  or  less  severe  pain.  The  temporal  and  the  masseter  muscle 
ly  be  affected,  causing  pain  in  mastication. 

2.  The  Jjdutcles  of  the  Neck. — In  this  situation  the  affection,  as  it  com- 
ply occurs,  has  been  known  by  the  name  rheumatic  torticfjUis.  This  name 
applied  to  the  affection  when  situated  in  the  muscles  of  the  antero-lateral 
pect  of  the  neck.  The  muscles  on  the  posterior  part  of  the  neck  are  some- 
sea  the  seat  of  the  affection.  Yalleix  applied  to  the  affection  in  the  latter 
tuition  the  name  cervicodynia .  In  this  situation  the  affection  is  to  be  dis- 
D^bed  from  ordinary  occipital  neuralgia. 

3L  The  Muscle*  of  the  Back. — Valleix  called  the  affection  in  this  situation 
rnndf/nia.  Seated  in  these  muscles,  the  pain  is  caused  especially  by  move- 
gents  wbich  approximate  the  scapulae. 

4.  The  Musdes  of  the  Loins. — In  this  situation  the  affection  is  commonly 
wwn  SL8  lumbago.  Valleix  designated  it  lumbodipn'a.  This  is  a  frequent 
art  of  the  affection  in  a  chronic  form.  It  is  to  be  discriminated  from  lum- 
Xi^ftsess,  lumbo-abdominal  neuralgia,  and  the  pains  incident  to  aneurism 
the  descending  aorta. 

T/^  Thoracic  Muscles. — Here  the  affection  goes  by  the  name  pleuro' 
r.  In  making  the  diagnosis  pleuritis  and  intercostal  neuralgia  are  to 
reluded.  This  may  easily  be  done  by  ascertaining  the  absence  of  the 
»0tac  characters  of  the  latter  two  affections.    The  pain  excited  by  forced 
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breathing,  coughing,  and  sneezing  is  not  unlike  that  in  pleuritis  and  inter- 
costal neuralgia.  In  this  situation  the  pectoral  and  the  intercostal  musclen 
are  affected. 

6.  Miiscks  of  (he  Shoulder. — Yalleix  entitled  the  affection  here  situated 
scapuludynia.  It  is  seated  especially  in  the  deltoid  muscles,  and  it  is  liable 
to  be  confounded  with  arthritis  situated  in  the  shoulder-joint. 

7.  The  Muscles  of  the  Extremities. — Seated  in  the  extremities,  the  affection 
is  to  be  discriminated  from  neuralgia  affecting  the  nervous  trunks,  and  froia 
the  affection  commonly  known  as  syphilitic  rheumatism. 

8.  The  AM^miinal  Muscles. — The  pain  and  soreness  caused  by  the  affection 
in  this  situation  may  suggest  as  probable  or  possible  the  existence  of  per^ 
tonitis.  This  disease  is  to  be  excluded  by  the  absence  of  the  general  sym^ 
tonis  and  by  firm  pressure  with  the  palm  of  the  hand  being  well  borne,  as  ^ 
cases  of  cutaneous  hyperaesthesia. 

9.  The  Visceral  Muscular  Structures. — The  tongue  and  the  muscles  of  t  1 
pharynx  and  oesophagus  may  be  the  seat  of  myalgia,  giving  rise  to  paia 
speaking  and  in  deglutition.     Examples,  however,  are  extremely  rare.   8ear^ 
in  the  stomach,  intestines,  and  uterus,  as  it  probably  may  be,  to  disting;^!^ 
the  affection  from  visceral  neuralgias  is  impossible ;  and  in  fact  to  consider  ^ 
as  distinct  from  the  latter  is  to  make  a  distinction  without  any  essential  diT. 
ference.     There  is  reason  to  believe  that  the  diaphragm  may  be  the  seat  of 
myalgia.     It  is  perhaps  more  reasonable  to  consider  this  as  the  affection 
rather  than  diaphragmatic  pleuritis,  in  certain  cases  characterized  by  the 
instinctive  arrest  of  diaphragmatic  movements  in  consequence  of  paiu.  ami 
by  the  intense  suffering  caused  by  coughing  and  sneezing,  febrile  inovement 
and  pleuritic  effusion  being  wanting.     It  may  be  doubted  if  the  affection  be 
ever  seated  in  the  muscular  walls  of  the  heart. 

In  all  these  situations  the  most  marked  diagnostic  feature  is  the  eonnectioa  , 
of  cramp-like  pain,  more  or  less  severe,  with  the  movements  which  bring  into 
play  certain  mu.scles  in  the  parts  to  which  the  pain  is  referred,  pain,  irre» 
spective  of  contractions  of  the  affected  muscles,  being  comparatively  flight 
and  sometimes  wanting.  This  diagnostic  feature  distinguishes  myalgia  fixn 
neuralgic  affections  seated  in  the  different  nervous  trunks.  Another  diig. 
nostic  feature  is  the  diffusion  of  soreness  over  the  affected  muscles,  whereu 
neuralgia  seated  in  nervous  trunks  is  characterized  by  tenderness  in  circua. 
scribed  points.  Inflanim;4tion  affecting  muscles  is  distinguished  from  mjalgii 
by  the  constancy  of  pain  or  the  absence  of  the  remissions  or  intermissioss 
which  belong  to  the  latter  affection,  by  the  existence  of  swelling  and  some* 
times  redness,  by  the  greater  degree  of  tenderness  on  pressure,  and  bj  tbe 
presence  of  more  or  less  symptomatic  fever. 

The  TREATMENT  of  the  acute  form  of  the  affection  consists  of  sinapisu, 
followed  by  soothing,  emollient  applications  over  the  affected  muscles,  rest  ii 
the  position  most  favorable  to  avoid  contractions  of  the  affected  muscles,  and 
the  employment  of  anodynes  either  internally  or  by  hypodermic  injection. 
In  the  chronic  form  small  blisters  in  succession  are  useful,  but  not  in  tin 
same  degree  as  in   cases  of  ordinary  neuralgia.      The  employment  of  tbe 
induced  electrical  current  I  have  known  to  be  beneficial  in  obstinate  cam. 
The  constant  current  has  also  been   found  highly  efficacious.     Frictioa  « 
shampooing,  either  dry   or   with   .stimulating  or  anodyne  liniments,  afiw^ 
relief  and  promotes  a  cure.     ''Firing"  is  recommended.     The  bromite^ 
potassium  and  of  ammonium  I  have  found  useful.     The  hydropathic  Vv^ 
ment    is    said    to    prove    successful    in    some   obstinate   cases,  water      ^ 
employed  locally  and  generally.     The  salts  of  quinia  in  full  doses  ar^^     > 
times  efficacious,  especially  when  the  affection  is  intermittent.     M< 
invigorate  the  general  health  are  important  in  chronic  cases.     If 
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exbit,  preparations  of  iron  should  be  continued  for  a  long  time  in  small  doses 
or  until  the  venous  hum  disappears  from  the  neck.  Anstic  recommends  ai) 
especially  useful  the  muriate  of  ammonia  in  doses  of  from  twenty  to  thirty 
grains.  [Fagge  regards  lumbago  as  almost  invariably  the  result  of  irritation 
of  the  kidneys  by  a  hyperacid  urine,  and  states  that  rapid  relief  may  be  fre- 
quently given  in  such  cases  by  alkalies  such  as  the  citrate  of  potassium  in 
fall  doses  at  frequent  intervals. — H.] 

Persons  liable  to  this  affection  are  likely  to  have  an  attack  afler  exposure  of 
%  portion  of  the  body  to  a  current  of  air,  especially  during  sleep  or  when  the 
body  is  perspiring.  The  susceptibility  to  this  cause  of  disease  is  to  be  over- 
come by  the  daily  use  of  the  sponge-bath,  by  avoiding  an  over-abundance  of 
elothing,  and  by  becoming  habituated  to  out-of-door  exercise  in  all  kinds  of 
weather. 

Cephalalgia— Headache. 

Pain  in  the  head  is  a  symptom  occurring  in  many  affections,  such  as 
tetiTe  cerebral  congestion,  cerebral  meningitis,  cerebritis,  the  essential  fevers, 
leote  dyspepsia,  syphilitic  periostitis  of  the  head,  intracranial  tumors,  etc. 
etc  It  is  frequently  due  to  neuralgia  affecting  either  the  ccrvico-occipital 
lerves  or  the  supraorbital  division  of  the  fifth  pair.  Pain  limited  to  one 
side  of  the  head,  or  hemicrania,  may  be  due  to  neuralgia  affecting  the  nerves 
just  named.  According  to  Vallcix,  idiopathic  cephalalgia  or  headache  is  in 
til  cases  resolvable  into  hemicrania  (migraine).  This  opinion  does  not  seem  to 
me  to  be  correct.  In  certain  cases  the  pain  does  not  follow  the  direction  of 
tliese  nerves,  it  is  not  limited  to  one  side  of  the  head,  disseminated  tender 
points  may  not  be  found,  and  in  its  behavior  the  affection  differs  from  neur- 
algia affecting  these  or  other  of  the  nervous  trunks  and  branches.  Hence, 
cephalalgia  or  headache  may  denote  a  functional  neuropathic  affection  dis- 
tinet  from  hemicrania.  The  seat  of  the  affection  when  confined  to  one  side 
io  certain  cases  has  been  supposed  to  be  the  branches  of  the  trifacial  nerve 
which  are  distributed  to  the  dura  mater.  It  has  also  been  supposed  that  the 
sensory  filaments  entering  into  the  composition  of  the  cerebral  membranes  and 
of  the  brain  may  be  the  seat  of  neuralgia. 

Cephalalgia  is  extremely  common.  It  occurs  in  paroxysms,  lasting  usually 
{lom  twelve  to  twenty-four  hours,  in  some  cases  being  of  shorter  duration, 
aad  occasionally  continuing  for  two  or  three  days.  There  are  few  persons 
who  do  not  occasionally  experience  an  attack  after  childhood  or  adult  age, 
ud  there  are  very  many  who  are  subject  to  attacks  recurring  sometimes  at 
regular,  but  usually  at  irregular,  intervals  for  many  years  or  during  tte  life- 
time. A  host  of  persons  suffer  from  it  who  either  do  not  consider  it  of 
wffieient  importance  to  resort  to  medical  treatment,  or,  having  found  medical 
treatment  ineffectual,  resign  themselves  to  it  as  an  irremediable  malady. 

The  pain  in  different  cases  or  in  different  attacks  in  the  same  case  differs 

moeh  in  degree.     An  attack  is  often  not  severe  enough  to  prevent  habitual 

occupation,  but  in  some  instances  the  intensity  of  the  pain  is  such  that  the 

pitient  is  unable  to  be  about,  and  perhaps  is  obliged  to  take  to  the  bed. 

The  pain  is  sometimes  referred  to  the  forehead,  sometimes  to  the  occiput, 

lad  sometimes  to  the  whole  head.     The  character  of  the  pain  as  described  by 

^eote  differs.     It  is  sometimes  sharp  or  lancinating,  like  the  pain  in  neur- 

^'c  paroxysms;  and  in  other  cases  it  is  a  dull,  heavy  pain.     Patients  some- 

nes  aay  that  they  feel  as  if  the  head  would  burst.     Firm  pressure  upon  the 

^9  especially  over  the  temples,  often  affords  momentary  relief.    Frequently 

hixM^  or  Bhampooing  the  scalp  with  considerable  force  diminishes  the  pain. 

^'^      IB  frequently  an  abnormal  sensitiveness  to  light  and  sounds,  and  in 
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severe  attacks  the  patient  seeks  perfect  quietude  in  a  dark  room  away  from 
all  noise.  The  appetite  during  the  attack  is  either  impaired  or  lost.  The 
odor  of  food  is  often  disagreeable.  Nausea  and  vomiting  occur  in  a  certain 
proportion  of  cases,  and  then  it  is  common  to  call  the  affection  megrim  or 
sick  headache.  Without  nausea  or  vomiting  the  affection  is  commonly  known 
as  nervous  headache.  The  face  is  in  some  cases,  flushed,  the  eyes  are  safliif^ 
and  the  temperature  of  the  head  is  raised ;  and  in  other  cases,  especially  if 
nausea  and  vomiting  occur,  the  face  is  pallid  and  the  head  may  be  cool.  Free 
vomiting,  although  the  stomach  may  not  contain  any  aliment,  is  sometimes 
followed  by  relief. 

Accompanying  the  foregoing  local  symptoms  is  more  or  less  general  debil-*^ 
ity  or  prostration.     There  is  rarely  fever,  the  pulse  is  generally  small  «n^ 
feeble,  and   the  surface  of  the  body  cool.     Occasional   shiverings  are  no^ 
uncommon.     Disturbed  action  of  the  heart,  or  palpitation,  is  not  uncomnnj^^ 
during  the  attack. 

The  attack  gradually  passes  off,  sometimes  with  the  occurrence  of  fi^ 
evacuations  from  the  bowels  or  an  abundant  secretion  of  urine  or  a  sli^^ 
perspiration.       The  attack  is  often   developed  in   the  morning,  pain  bei^ 
experienced  on  awakening  from  sleep,  and  it  may  continue  until  after  sl^^ 
is  obtained  on  the  following  night.      Persons  subject  to  the  affection  ^J 
able  sometimes  to  predict  its  advent  by  a  feeling  of  lassitude,  depression  of 
spirits,  or  a  sense  of  indefinite  discomfort.     After  the  attack  has  passed  off 
there  is  frequently,  for  some  time,  a  sense  of  soreness  in  the  head,  with  niorv 
or  less  general  debility.     Often,  however,  the  mental  faculties  are  uuusDilJr 
clear  and  the  spirits  are  buoyant  after  recovery  from  an  attack. 

The  affection  involves  a  constitutional  predisposition.  Persons  are  subject 
to  periodical  attacks  of  headache,  as  of  asthma  or  epilepsy.  The  predispo. 
sition  existing,  various  exciting  causes  may  determine  an  attack,  such  u 
mental  excitement,  deprivation  of  sleep,  bodily  fatigue,  exposure  to  the  sun's 
rays,  and  dietetic  imprudences.  Not  infrequently  attacks  occur  without  any 
obvious  exciting  causes.  Women  are  more  subject  to  the  affection  than  men, 
and  it  often  occurs  at  the  menstrual  period.  The  predisposition  varies  in 
degree  in  different  cases,  as  shown  by  the  frequency  or  rareness  of  the  attacks. 
The  predisposition  frequently  ceases  after  the  age  of  forty  or  fifty ;  and  pereong 
who  have  experienced  attacks  more  or  less  frequently  from  adult  age  op  to 
the  periods  of  life  just  named,  thereafter  are  exempt  from  their  recurrence. 
This  may  be  stated  as  a  rule,  but,  unhappily,  there  are  not  a  few  exceptioDs. 

The  affection  is  neuralgic  in  its  character,  but  it  is  difiicult  to  determine 
its  precise  seat.     It  is  a  reasonable  supposition   that  it  involves  a  toxical 
agent  in  the  blood.     Cephalalgia,  it  is  well  known,  is  produced  by  different 
toxical  agents — namely,  opium,  alcohol,  strychnia,  quinia,  and  the  accumu- 
lation of  urea.     Assuming  the  correctness  of  this  supposition,  the  nature  and 
source  of  the  toxical  agent  or  agencies  are  unknown.    It  has  been  conjectured 
that  the  immediate  causative  condition  may  be  either  spasm  or  paralysis  of 
the  muscular  fibres  of  the  arteries  within  the  skull  from  an  influence  exerted 
through  the  vaso-motor  nerves.    The  pallor  and  coolness  of  the  face  and  head    I 
in  some  eases,  and  the  redness  and  heat  in  other  cases,  sometimes  bilateral  '"^^     ' 
sometimes  unilateral,  afford  support  to  this  conjecture;  and  it  is  not  an  ai^c«f^' 
gruity  that  anaemia  and  congestion  alike  may  give  rise  to  the  cephalalgia-   ^^ 
accordance  with  these  pathological  views,  inhalation  of  the  nitrite  of  amy^  ^ 
been  suggested  as  an  appropriate  remedy  when  the  appearances  denote 
mia,  and  ergot  when  there  is  congestion.     Assuming  the  existence  of   ^ 
or  paralysis  of  the  arterial  muscles,  it  is  reasonable  to  suppose  that  thes- 
motor  influence  depends  on  a  toxical  agent  acting  on  the  sympathetic  o^ 
It  has  been  shown  that  a  certain  number  of  cases  of  migraine  are  of 
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origin.  Id  ccrtuin  cases,  migraine  is  the  result  of  some  affection  of  the  nasal 
mucous  membrane,  and  in  obscure  cases  it  is  well  to  make  an  examination 
of  this  region.  Other  cases  of  migraine  appear  to  be  of  a  myalgic  nature, 
the  occipito-frontalis  muscle  being  chiefly  involved. 

Periodical  headache,  as  regards  successful  treatment,  belongs  among  the 
opprobria  of  medical  art,  yet  in  not  a  few  cases  much  benefit  may  be  derived 
firom  treatment.  The  treatment  embraces  measures  to  be  employed  at  the 
time  of  an  attack  and  during  the  intervals. 

If  patients  be  not  affected  unpleasantly  by  opiates,  an  attack  may  be  some- 
limeA  warded  off  or  abridged  or  its  severity  lessened  by  a  full  dose  of  opium 
in  some  of  its  forms,  or  of  its  alkaloids,  morphia  or  codeia.  The  carbonate 
of  ammonia  is  sometimes  successful  in  affording  relief.  A  saline  purgative, 
taken  at  the  beginning  of  the  attack,  is  in  some  cases  an  effectual  remedy. 
The  bromides  given  in  full  doses  are  sometimes  eflicacious.  This  statement 
will  also  apply  to  the  hydrate  of  chloral  in  doses  of  fifteen  grains,  repeated 
once  or  twice  after  an  hour's  interval  if  relief  be  not  obtained. 

Various  palliative  measures  may  be  resorted  to  with  advantage.  The 
inbilation  of  a  little  of  the  vapor  of  chloroform  is  sometimes  an  efficient  pal- 
liative. Evaporating  lotions  to  the  head — alcohol,  spirits,  vinegar,  or  ether — 
in  some  cases  afford  marked  relief.  In  some  cases  a  towel  or  napkin  wrung 
out  in  water  as  hot  as  can  be  borne,  and  wound  around  the  head,  is  more 
efficient  than  cold  applications.  Warm  stimulating  pediluvia  are  useful. 
Strong  coffee  or  tea  affords  marked  relief  in  some  cases.  Electricity  has 
been  found  in  some  cases  effective  in  arresting  and  preventing  the  recurrence 
of  the  paroxysms.  The  electrical  treatment  should  not  be  abandoned  until 
after  a  fair  trial  of  the  faradic  and  the  galvanic  current.  Guarana,  given  in 
the  form  of  powder,  infusion,  or  extract,  sometimes  is  an  efficient  palliative 
remedy.  This  is  an  uncertain  remedy,  and  generally  after  a  few  paroxysms  it 
&i]s  to  afford  relief.  In  cases  of  migraine  dependent  upon  some  disease  of  , 
the  nasal  mucous  membrane  local  treatment  applied  to  this  part  has  proved 
effective. 

Daring  the  intervals  remedies  which  are  sometimes  useful  by  way  of  pro- 
phylaxis are — nux  vomica  or  strychnia  in  small  doses,  arsenic,  small  doses 
of  quinia,  belladonna,  caffeine,  and  the  preparations  of  zinc,  especially  the 
Tslerianate.  These  remedies  may  be  tried  in  succession.  Hygienic  measures 
are  important.  In  general  terms,  the  liability  to  attacks  is  less  the  more 
closely  the  laws  of  health  are  observed.  Avoidance,  as  far  as  possible,  of 
everything  which  experience  shows  in  individual  cases  to  act  as  exciting 
causes  is  an  important  part  of  the  management. 


CHAPTER  VII. 

THE  NEUROSES. 

^oj7e«. — Hereditary  Chorea. — Anomalous  Muscular  Movements. — Local  Spasms. — 

Tremor. — Epilepsy. 

/^XBjRTAIN  of  the  neuroses  or  functional  affections  of  the  nervous  system 
^  ^^"^  characterized  by  disordered  muscular  movements.  Chorea  is  one  of 
•affections.     ADomalous  movements  proceed  from  disordered  volition. 
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Disorders  manifested  by  involuntary  movements  are  grouped  under  the  namei 
tremor  and  local  spasms.  In  these  groups  belong  senile  trembling  or  paraljw 
agitansy  writers'  cramp,  and  athetosis.  £pilepsy  is  an  important  functional 
affection.     The  foregoing  affections  will  be  considered  in  this  chapter. 

Chorea. 

The  affection  called  chorea,  chorea  sancti  Viti,  or  St.  Vitus^s  dance  is  cha 
racterized  by  irregular  clonic  contractions  of  more  or  less  of  the  voluntir]^ 
muscles,  giving  rise  to  movements  which  are  either  involuntary  or  not  uode> 
the  guidance  of  the  will.     The  manifestations  of  the  affection  are  usually  ^ 
first  limited  to  a  portion  of  the  body,  to  one  of  the  upper  extremities  ofteo^ 
than  elsewhere,  and  sometimes  they  are  confined  for  a  time  to  the  fingers  ^^ 
one  hand.     The  movements  increase  and  progressively  extend  to  both  upp^ 
extremities,  the  muscles  of  the  face,  and  frequently  to  the  lower  extremitf^ 
and  to  the  trunk.    The  appearances  consist  of  frequently-recurring  or  nnce^^ 
ing  movements  of  the  parts  affected,  producing  in  the  face  varied  and  ludicrous 
grimaces,  and  in  the  extremities  and  trunk  grotesque  contortions  and  fantastic 
gesticulations. 

The  spectacle  afforded  by  the  manifestations  of  this  affection  is  comicaj, 
and  it  is  difficult  to  realize  that  it  is  not  a  performance  for  the  amusement 
of  observers.  The  condition  has  been  well  designated  an  "  insanity  of  IDor^ 
ment."  The  condition,  however,  if  the  affection  be  severe,  is  truly  distrtn- 
ing.  The  incessant  activity  of  the  muscles  induces  fatigue.  The  patient 
may  be  unable  to  perform  the  voluntary  acts  which  the  wants  of  the  bodj 
require,  and  is  completely  dependent  upon  others.  Speech  may  be  impaired 
or  lost.  Locomotion  may  be  impossible.  The  isolation  is  sometimes  more 
complete  than  in  cases  in  which  a  considerable  portion  of  the  body  is  pan- 
.  lyzed  or  several  senses  are  abolished.  Want  of  ability  to  direct  and  harmuniM 
voluntary  movements  is  a  feature  of  this  affection.  Acts  of  volition  give  rise 
to  the  irregular  movements,  but  movements  to  a  greater  or  less  extent  take 
place  without  the  stimulus  of  volition  ;  that  is,  they  are  involuntary.  Id  the 
latter  respect  chorea  differs  from  locomotor  ataxia,  the  movements  in  ataiia 
being  never  wholly  involuntary.  The  movements  in  chorea  are  usuallj  mt^ 
pended  during  sleep,  but  they  sometimes  continue,  although  always  more  or 
less  diminished.  They  are  increased  generally  when  the  patient  is  con?cioM 
of  being  observed  and  under  any  emotional  excitement.  The  movemcDts 
are  fre({uently  more  marked  on  one  side  of  the  body,  and  this  is  genenllj 
the  left  side.  They  are  sometimes  confined  to  this  side,  and  the  affection  is 
then  called  hemichorea.  The  choreic  manifestations  are  confined  to  the  vol- 
untary muscles.  The  sphincters  are  rarely  affected  ;  and  this  is  true  of  the 
muscles  concerned  in  respiration,  inclusive  of  the  laryngeal  muscles,  as  also 
those  of  the  pharynx.  In  extreme  cases  the  disordered  movements  are  so 
violent  as  to  give  rise  to  contusions  and  excoriations  unless  the  patient  be 
properly  protected.  In  cunsetiuence  of  incessant  movements  it  may  be  di&- 
cult  or  impossible  to  feed  the  patient.  This  severe  form  of  the  disease  ii 
called  chorea  major,  and  it  is  happily  very  rare. 

The  affection  is  not  accompanied  by  fever.     If  this  exist  it  is  due  to  i& 
intercurrent  or  coexisting  affection.     The  appetite  is  usually  more  or  \«» 
impaired  and  the  bowels  are  constipated.     Anaemia  often  coexists.     Itr&v 
bility  of  temper  is  a  notable  feature.     The  mental  faculties  are  we»V«»s^ 
The  grimaces  give  to  the  physiognomy  an  appearance  of  idiocy,  and     ^^^ 
affection  becomes  chronic  patients  fall  into  a  condition  of  apparent  i 
The  mind  f\uls  in  these  cases  from  the  deficiency  of  exercise  of  the 
faculties.     If  the  speech  be  lost,  it  is  difficult  to  estimate  the  amc^ 
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intelligence  which  is  preserved.  The  power  of  the  affected  muscles  is  more 
or  less  diminished,  and  this  impairment  of  power  or  incomplete  paralysis  is 
more  marked  on  the  side  more  affected  with  the  chorea.  Anaesthesia  of  the 
surface  on  one  or  both  sides  of  the  body  is  sometimes  observed ;  oftener, 
howerer,  there  is  hypersesthesia,  which  is  especially  marked  in  the  tract  of 
nerves.  Tenderness  along  the  spinal  column  exists  in  a  large  proportion  of 
ea^es.  There  is  an  exaggerated  susceptibility  to  reflex  excitations,  and  the 
electrical  excitability  of  both  the  muscles  and  skin  is  abnormally  increased, 
pressure  upon  tender  points  over  nervous  trunks  excites  the  choreic  move- 
ments. 

Endocardial  murmurs  are  not  infrequently  found  in  cases  of  chorea.  If 
these  be  aortic  or  pulmonic,  accompanying  the  first  sound  of  the  heart,  they 
are  to  be  regarded  as  inorganic  or  anaemic  murmurs.  They  do  not  constitute 
evidence  of  endocarditis.  Nor  is  a  mitral  murmur  in  this  affection  always 
evidence  of  endocarditis.  I  have  observed  a  mitral  systolic  murmur  during 
the  continuance  of  chorea,  and  the  disappearance  of  the  murmur  after  recov- 
ery from  the  chorea. 

As  one  of  the  neuroses,  this  affection  of  course  has  no  ascertained  ana- 
tomical characters.  In  cases  which  have  proved  fatal  morbid  changes,  not 
uniform  in  character  or  scat,  have  been  found  in  the  nervous  centres.  Minute 
embolic  obstructions  in  the  corpus  striatum  hav«  been  observed  by  J.  Hugh- 
lings  Jackson  and  Bastian  in  hemichorea.  The  opinion  is  held  by  many  that 
there  is  a  pathological  connection  between  it  and  rheumatism.  The  statistical 
reseurches  of  See  and  Henri  Roger  in  France  appear  to  show  that  in  a  con- 
siderable proportion  of  cases  chorea  either  follows  or  is  coincident  with  rheu- 
fflttism.  The  same  results  have  not  been  obtained  by  the  analysis  of  cases  in 
Germany.  Endocarditis  appears  to  coexist  in  a  certain  proportion  of  cases 
without  other  evidence  of  rheumatism ;  but  it  is  probable  that  in  some  of 
these  cases  the  existence  of  endocardial  inflammation  has  been  incorrectly 
inferred  from  physical  signs.  It  is  certain  that  endocardial  inflammation 
does  not  exist  in  a  sufBcient  number  of  cases  to  afford  any  ground  for  the 
theory  of  Kirkes  that  chorea  is  caused  by  the  passage  into  the  blood  of  the 
influnmatory  products  of  endocarditis.  It  is  perhaps  correct  to  say  that  there 
U  no  essential  pathological  connection  between  rheumatism  and  chorea,  but 
that  in  children  the  former  predisposes  to  the  latter  disease. 

J  The  relationship  between  chorea  and  rheumatism  was  investigated  by  the 
ective  investigation  committee  of  the  British  Medical  Association  in 
1887,  its  report  being  based  upon  a  study  of  439  cases.  Of  these,  116  (26 
percent.)  were  preceded  by  definite  attacks  of  acute  or  subacute  rheumatism. 
There  were  26  other  cases  in  which  there  was  a  history  of  vague  pains 
"believed  to  be  rheumatic,"  and  if  these  cases  are  included,  the  percentage 
of  antecedent  rheumatism  amounts  to  32.5.  This  association  is  so  frequent 
u  to  warrant  the  belief  that  there  is  some  etiological  relationship  between 
the  two  affections. 

The  seasonal  relations  of  chorea   and   rheumatism   have   been  minutely 

ftodied  by  Morris  J.   Lewis  of  Philadelphia.*     Among  the  conclusions  at 

which  he  arrived  is  the  following :  "  It  is  more  than  probable  that  *  weather' 

ione  uf  the  most  important  predisposing  causes  of  both  the  diseases  studied 

k  this  paper,  although  precisely  which  meteorological  factor  is  the  baneful 

flDe  does  not  clearly  appear.     No  one  element  of  *  weather '  explains  fully 

tke  Huctuations  of  these  tracings  for  chorea,  although  in  the  barometer  and 

*«xa  statistics  the  relationship  appears  to  be  clost?r  than  to  any  other  etio- 

^cskl     factor  or  factors  that  have  as  yet  been  advanced.''     Briefly  stated, 

•^-m'-s  tables,  based  upon  a  study  of  1383  cases,  show  that  "chorea  in  the 

*  Trana.  Association  of  Amerimn  PhysicianSj  vol.  vii.,  1892. 
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United  States  is  essentially  a  disease  of  the  spring,  and   that  the  fewet^ 
attacks  occur  in  the  autumn." — H.j 

The  CAUSATION  is  obscure.  It  is  common  to  suspect  the  presence  at 
worms  in  the  alimentary  canal,  but  there  is  little  evidence  that  the  affeetioi 
is  caused  by  worms.  It  is  sometimes  traced  distinctly  to  fright  or  to  violeit 
mental  excitement,  as  a  fit  of  anger.  Its  development  is  favored  by  anjemii, 
and  in  most  cases  patients  are  anaemic.  There  is  reason  for  suspecting  sezoil 
excitation  as  a  cause  in  some  instances.  It  may  be  produced  by  unconsdoot 
imitation.  This  has  been  shown  repeatedly  by  it-s  prevalence  in  schools,  h 
occurs  occasionally  in  pregnancy  (^chorea  gravidarnni). 

Chorea  occurs  especially  between  t«n  and  fifteen  years  of  age.  It  melj 
occurs  at  less  than  six  years  of  age.  It  may  occur  at  any  period  of  life. 
Henri  Roger  has  reported  a  case  occurring  in  a  female  aged  eigbtj.four 
years.  Graves  observed  a  well-marked  case  in  a  male  aged  seventj-tto 
years.  On  the  other  hand,  cases  have  been  observed  in  infants  shortly  tft« 
birth.     Girls  are  more  liable  to  it  than  boys,  the  ratio  being  as  three  to  ouc. 

The  DURATION  varies  from  a  few  weeks  to  several  months.  The  aierage 
duration  is  between  two  and  three  months.  In  the  vast  majority  of  cims 
the  termination  is  in  recovery.  After  a  variable  duration  the  affection  teodi 
intrinsically  to  this  termination.  In  a  very  small  proportion  of  ^hm  it 
becomes  chronic  and  is  inourable.  Life  may  be  destroyed  by  intercnrreat 
affections  which,  in  general,  do  not  suspend  the  choreic  phenomena.  A* 
fatal  result  may  take  place  without  any  superadded  disease,  the  patient  bebg 
worn  out  by  prolonged  irritation,  loss  of  sleep,  and  inanition.  The  ineeswit 
movements  sometimes  give  rise  to  contusions  and  excoriations  which  mij 
lead  to  erysipelas  and  abscesses,  and  these  may  contribute  to  a  fatal  resoh. 
Occurring  in  pregnancy,  it  often  leads  to  abortion  or  premature  deli rerj,  ami 
hence  is  not  without  danger. 

Relapses  are  likely  to  occur  after  intervals  varying  between  a  few  montlu 
and  two  or  three  years.  As  a  rule,  the  relapses  are  shorter  than  the  primary 
attacks. 

A  number  of  remedies  has  been  advocated  as  effecting  a  cure  of  this  dis- 
ease. In  general,  when  different  methods  of  treatment  of  any  disease  are 
found  to  be  successful,  it  is  a  fair  inference  that  the  disease  end**  favonblj 
from  an  intrinsic  tendency.  This  is  undoubtedly  true  of  chorea.  Of  the 
diverse  remedies  indicated,  none  can  be  relied  upon  for  promptly  arresting 
the  course  of  the  disease,  and  it  is  doubtful  if  any  exert  a  special  curatire 
agency.  It  by  no  means  follows,  however,  that  much  benefit  may  not  be 
derived  from  judicious  treatment.  The  greater  part  of  the  remedies  are 
doubtless  more  or  less  useful,  and  the  physician  is  to  exercise  judgmeDt  io 
adapting  them  severally  to  individual  cases,  and  in  employing  them  succes- 
sively in  the  same  case. 

Rational  indications,  in  the  first  place,  are  to  be  sought  for  in  coexisting 
disorders  or  morbid  conditions.  If  there  be  symptoms,  aside  from  the  chorea, 
pointing  to  rheumatism,  remedies  addressed  to  this  condition  arecilledfoT. 
Anaemia  in  a  large  proportion  of  eases  calls  for  appropriate  treatment.  Cot- 
stipation,  if  present,  claims  attention.  Purgative  remedies  are  among  ihoie 
advocated  as  efficacious  in  curing  the  disease.  Causes  of  periphenl  inita- 
tion,  especially  those  of  sexual  origin,  should  be  removed.  1 

Of  remedies,  other  than  purgatives,  which  experience  has  shown  to^ 
useful,  the  more  important  are — arsenic,  the  carbonate  and  prussiate  ot  \w^^ 
zinc,  strychnia,  opium,  cannabis  indica,  and  various  antispasmodics.     0\^ 
efficacy  of  arsenic  there  is  abundant  and  strong  testimony.     Fowler*s  &<2^^^J^ 
is  the  most  eligible  preparation.     Beginning  with  three  or  four  drof>^  "^ 
times  daily,  the  doses  should  be  gradually  increased  until  the  chara*— -^ 
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observed.  Of  the  preparations  of  iron,  the  carbonate  and  prus- 
been  supposed  to  exert  a  curative  effect,  aside  from  their  useful- 
reference  to  coexisting  anaemia.  Of  the  preparations  of  zinc,  the 
been  especially  advocated  as  curative  in  this  affection.  Strychnia 
ated  by  Trousseau,  who  preferred  the  sulphate  dissolved  in  syrup, 
the  treatment  with  a  very  small  dose — namely,  one-twenty-fifibh 
once  daily — and  increased  the  dose  very  gradually.  Opium  was 
rated  by  Trousseau  as  a  curative  remedy.  He  gave  it  in  a  full 
iicing  slight  narcotism,  which  is  to  be  maintained  for  several  days. 
d  that  this  method  of  treatment  is  often  extraordinarily  successful, 
cacy  of  cannabis  indica  testimony  is  borne  by  many.  Cimicifuga 
arts  of  this  country  has  been  a  popular  remedy,  and  its  value  is 
y  many  eminent  physicians.  Conium  pushed  to  its  physiological 
been  employed  with  benefit.  Of  antispasmodic  remedies,  those 
e  been  found  especially  useful  are  hyoscyamin,  valerian,  asafoBtida, 
lor.  Keeping  the  patient  daily  under  the  influence  of  chloroform 
I  hour  or  more  has  been  found  serviceable.  This  measure  is  hardly 
jed  save  in  cases  in  which  the  movements  are  unusually  violent  and 
In  chorea  major  it  may  be  necessary  to  anaesthetize  the  patient  in 
troduce  the  stomach-pump  for  purposes  of  alimentation.  The  appli- 
jther  spray  to  the  spine,  for  four  or  five  minutes  at  a  time  daily  or 
Iternate  day,  has  been  found  efficacious.  The  testimony  respecting 
less  of  electricity  is  conflicting.  Benedikt  and  Jaccoud  claim  sig- 
3  from  galvanization  of  the  spine.  Beard  and  Rockwell  have  found 
radization  uniformly  successful.  The  result  of  galvanization  of 
in  a  few  cases  was  unsatisfactory  in  their  hands,  and  also  in  the 
of  Meyer.  This  discrepancy  may  be  perhaps  in  a  measure  ex- 
differences  as  regards  the  mode  of  employing  both  the  direct  and 
irrent,  and  also  by  differences  as  regards  the  period  of  the  disease 
:^reatment  was  entered  on,  bearing  in  mind  that  this  disease  may  be 
ve  a  self-limited  duration.  The  bromides,  in  my  experience,  have 
leet  the  expectations  which  I  had  been  led  to  form  of  their  useful- 
s  affection. 

c  measures  are  certainly  not  less  important  than  medicinal  remedies. 
Ion  as  nutritious  as  possible  is  desirable.  Daily  exposure  and,  if  prac- 
ercise  in  the  open  air  are  highly  important.  The  cold  sponge-bath 
provided  it  be  not  dreaded  by  the  patient  and  it  be  followed  by  brisk 
and  the  shower-bath,  with  the  same  provisions,  is  admissible.  On 
hand,  the  tepid  bath  as  a  palliative  measure  is  highly  useful.  In 
en's  Hospit^il  in  Paris  for  many  years  much  reliance  has  been  placed 
jtic  exercises  for  the  cure  of  chorea.  Of  course  these  are  practica- 
the  cases  in  which  the  ability  to  co-ordinate  movements  by  the  will, 
more  or  less  impaired,  is  not  lost.  The  exercises  consist  of  syste- 
-^ements  performed  under  the  direction  of  assistants  and  enlivened 
After  the  choreic  movements  have  ceased,  more  or  less  inability 
late  movements,  together  with  muscular  weakness,  remains,  and 
Its  of  the  disease  are  to  be  removed  by  exercise.  The  power  of 
3ting  the  muscles  is  to  be  acquired  as  in  infancy,  but  it  is  acquired 


iils  concerning  gymnastic  exercises,  vide  papers  hy  M.  S^e  and  by  M.  Blache 
t  de  FAcad.  de  MtdtcinCy  Paris,  1855.  For  a  sumniary  of  these  details,  vide 
^iaeaaea  of  Children, 
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[Hereditary  Chorea. 

This  disease  differs  from  ordinary  chorea  in  several  fuDdamental  particulan. 
In  the  first  place,  it  is  decidedly  hereditary,  having  been  traced  in  five  geiier- 
•ations  of  the  same  family.  Secondly,  it  rarely  manifests  its  presence  before 
adult  life,  and  often  not  before  the  age  of  forty.  Finally,  it  is  attended  iriih 
decided  symptoms  of  mental  inpairment,  beginning  with  loss  of  memory  aad 
gradually  advancing  to  childishness  and  dementia.  Suicidal  procliviticri  are 
also  frequently  observed.  The  disordered  movements  of  the  face  and  upper 
extremities  are  like  those  of  chorea,  but  the  distinguishing  feature  of  the 
disease  is  the  gait  or  walk,  which  seems  to  be  composed  of  a  series  of  efforte 
to  retain  the  equilibrium.  On  attempting  to  walk  the  patient  looks  as  if  he 
were  about  to  fall  on  his  face,  but  takes  a  few  rapid,  stumbling  steps  fur- 
ward  and  thus  recovers  his  balance.  This  manoeuvre  is  then  repeated, » 
that,  as  above  stated,  the  walk  consists  of  repeated  efforts  to  maiDtain  the 
balance  of  the  body.  Another  point  of  distinction  between  hereditary 
chorea  and  ordinary  chorea  is  that  no  association  has  been  observed  between 
the  former  and  rheumatism. 

Thus  far  there  have  been  but  three  post-mortem  examinations  of  heredi- 
tary  chorea  recorded.*  In  the  first  there  was  a  subdural  hemorrhagic  cyst : 
in  the  second  there  were  pachy-  and  lepto-meningitis ;  and  in  the  third  there 
were  multiple  tumors  of  the  dura  mater.  These  lesions  indicate  a  stale  of 
continuous  irritation  of  the  cerebral  cortex,  and  are  entirely  different  from 
any  anatomical  alterations  described  in  connection  with  ordinary  chorea.— H.] 

Anomalous  Muscular  Movements— Local  Spasms— Tremor. 

Certain  abnormal  muscular  movements  are  considered,  incorrectly^  u  d^ 
noting  varieties  of  chorea.  Persons  sometimes  without  motive  or  purpose, 
impelled  apparently  by  an  irresistible  impulse,  perform  extraordinary  icts. 
One  of  these  is  leaping  suddenly  and  violently,  and  sometimes  jumping  npon 
chairs  or  tables.  Such  movements  have  been  considered  as  denoting  a  virietj 
called  chorea  mliatoria.  A  patient  subject  to  epilepsy  was  brought  to  me 
for  examination,  a  young  man  aged  about  twenty,  who  at  variable  intenals 
had  paroxysms  of  jumping  vigorously  for  a  few  seconds.  He  declared  he 
was  unable  to  avoid  these  movements.  In  other  cases  there  is  a  propeositj 
to  run,  and  the  patient  unexpectedly,  when  walking,  rushes  forward  at  a 
rapid  pace  for  several  minutes.  These  movements  have  been  considered  as 
denoting  another  variety,  called  chorea  fattinans  vel  procyrsita.  Rotating 
and  vibrating  movements  are  performed  in  other  cases  (chorea  osciilattma). 
Moving  the  head  and  body  alternately  backward  and  forward,  constitutiog 
what  has  been  called  salaam  convulsions,  belongs  in  the  same  category.  Id  a 
case  which  came  under  my  observation  the  patient,  a  young  married  woman, 
had  for  several  months  during  her  waking  hours  constantly  pounded  some 
object  before  her  with  both  hands.  In  another  case  a  young  unmarried 
woman  had  frequently-recurring  paroxysms  in  which  for  several  hours  she 
rotated  the  head  rapidly,  and  also  at  times  she  performed  rapid  projectile 
movements  of  the  tongue.  This  patient  for  three  years  maintained  th^ 
position  of  eniprosthotonos  in  sitting,  walking,  or  standing,  always  cea^u^ 
to  maintain  it  when  recumbent. 

These  movements,  although  abnormal,  proceed  from  the  action  of  the  ^'^fi. 

They  denote  a  species  of  mental  aberration.     They  are  manifestations  o^ -^  i 

delirious  volition,  resembling  in  this  respect  certain  of  the  convulsive  mc 

ments  in  hysteria.     They  are  sometimes  connected  with  cerebral  disease, 
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n  most  cases  they  are  purely  functional.  In  some  cases  it  is  undoubtedly 
:*iiie  that  patients  are  unable  to  resist  the  impulse  which  impels  to  the  abnor- 
mal acts,  but  a  morbid  propensity  to  excite  wonder  and  interest  doubtless 
enters  into  the  rationale  in  some  cases. 

The  treatment  embraces  remedies  and  hygienic  measures  to  invigorate  the 
lerrous  system,  together  with  efforts  to  overcome  the  propensity  which  gives 
to  the  abnormal  movements. 


Allied  to  the  cases  just  referred  to  are  those  in  which  twitching  of  certain 
Mrts  becomes  habitual.  Thus  some  persons  acquire  the  habit  of  jerking  the 
lead,  raising  the  shoulders,  or  making  other  motions,  especially  under  mental 
excitement.  In  many,  if  not  most,  of  these  cases  the  habit  may  be  overcome 
by  persevering  efforts  before  it  becomes  confirmed.  Convulsive  movements 
>f  certain  of  the  muscles  of  the  face,  producing  sometimes  notable  grim- 
aces, are  involuntary  and  closely  allied  to  chorea.  These  often  become  con- 
firmed and  irremediable.  Spasm  of  the  eyelids  is  called  blepharospasm  us. 
When  the  angles  of  the  mouth  are  raised  the  peculiar  expression  is  signifi- 
cantly styled  risus  caninus,  or  the  sardonic  grin.  The  convulsive  movements 
or  spasms  of  the  muscles  of  the  face,  called  by  Romberg  mimic  or  histrionic, 
may  be  either  clonic  or  tonic.  They  are  oftener  the  former.  The  involun- 
tary grimaces  which  are  sometimes  produced  occasion  much  mortification. 
The  clonic  spasms  come  in  paroxysms  which  generally  last  but  an  instant. 
They  are  especially  liable  to  occur  under  mental  excitement.  Sometimes 
they  interfere  with  mastication  and  articulation.  They  are  almost  always  uni- 
lateral. Involuntary  or  spasmodic  movements  of  the  head,  with  or  without 
grimaces,  characterize  some  cases.  In  a  case  at  Bellevue  Hospital  there  was 
violent  jerking  of  the  head  from  side  to  side  at  intervals  of  a  few  seconds,  and 
with  these  there  were  rapid  lateral  oscillations  of  the  eyeballs.  Aside  from 
these  symptoms  there  was  no  evidence  of  cerebral  disease.  They  followed  a 
debauch.  The  patient  soon  lefl  the  hospital,  the  movements  continuing.  In 
another  case  the  head  was  moved  spasmodically  to  the  left  side  at  short  inter- 
vals, with  some  contraction  of  the  facial  muscles  on  that  side.  Notable 
improvement  in  this  case  took  place  under  the  use  of  the  bromide  of  potas- 
ainm.  Pressure  over  the  branches  of  the  trifacial  nerve  and  at  certain  points 
on  the  cervical  portion  of  the  spinal  column  sometimes  has  an  inhibitory  effect 
upon  facial  spasms.  These  are  known  as  '*  pressure-points.''  They  may  be 
found  in  local  spasms  situated  elsewhere,  and  the  galvanic  current  applied  at 
these  points  not  only  has  the  same  inhibitory  effect  as  pressure,  but  it  may 
prove  curative.  These  pressure-points  should  be  sought  after  in  all  cases  of 
local  spasm.  Pressure  at  certain  points  is  found  in  some  cases  to  increase  the 
spasms  instead  of  having  an  inhibitory  effect.  Hypodermic  injections  of 
morphia  are  sometimes  an  effectual  method  of  treatment  if  the  spasmodic 
affection  have  not  been  of  long  duration.  The  injections  should  be  made  at 
the  ''  pressure-points."  Facial  spasms  often  continue,  and  become  permanent 
in  spite  of  treatment.  Electricity  and  counter-irritation  are  chiefly  to  be 
relied  upon,  and  should  be  faithfully  tried. 

An  affection  characterized  by  inability  to  co-ordinate  the  muscles  engaged 
in  the  act  of  writing  has  been  called  chorea  scn'pff/rum^  or  writer »  cramp 
(graphospasm us).  Whenever  the  act  of  writing  is  attempted,  the  flexor 
muscles  especially,  but  sometimes  the  extensors  of  the  thumb  and  finders, 
either  become  rigidly  contracted  or  contract  irregularly,  and  guidance  of  the 
pen  is  impossible.  Persons  who  ejnploy  certain  muscles  constantly  in  other 
acts  are  sometimes  similarly  affected.  Thus,  pianists  and  violinists  are 
DO  longer  able  to  play,  printers  cannot  compose,  tailors  and  seamstresses 
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lose  tlie  power  of  guiding  the  needle,  and  turners  are  unahle  t'^  •*   « 

lathe  with  the  foot.     In  all  these  instances  otht»r  iijovemt*ot«. 

excreiHe  the  same  muscles^  are  performed  without  difBeuIty       h^   ' 

ment  of  writers*   cramp  and  allied  affections  discoutiuiiano**  of   i  : 

occasion  the  spasm  is  essentiaL     The  period  of  rei^t  should  • 

eral  months.     If  this  be  resorted  to  early,  recovery  niay  U* 

vanic  electricity  li^  useful.    If  disconii nuance  of  writing  cjmn- 

in  cases  in  which  the  livelihood  of  the  patient  depends  on  w 

should  be  acquired  of  using  the  pen  with  tho  left   hand.     Thi*  i 

only  a  temporary  resource,  as  the  affection  is  liable  to  occur  in   t 

after  some  use.     Changing  the  isize  of  the  pen  and  adoptitt 

change  the  action  of  muscles  which  are  co-ordinated  in   w 

times  enable  writers  to  continue  their  occupation.     The  affi 

impairment  oC  the  power  of  co-ordination  for  the  performance- 

and  it  is  a  conBe<|uence  of  the  long-eontinued  performance  of  ih^ 

is  a  fair  infi^rence  from  these  facts  that  it  is  a  central,  not  a  peripL^  mi.  lii 

tion.     If  timely  and  complete  rest  be  not  resorted  to,  rL-covt?ry  is  not  tdj 

expected. 

Painful  contraction  of  muscles,  irrespective  of  affectiQus  of  which  thiil 
symptom,  such   as  tetanus,  epidemic  eholera,  etc.,  and  not  produced  bji 
obvious  cause,  is  known  as  cramp.     Some  persons  are  liibb*  r<*  ^Ttffpr  ??!i 
from  cramp  of  the  muscles  of  the  leg  or  feet>  occurrin 
A  method  of  treatment  proposed  by  Bardsley  of  Mancbi 
to  be  generally  sueeessfuL     This  consists  of  sleeping  on  an  inclmeu 
the  bed  being  twelve  inches  higher  at  the  head  than  at  the  foot. 

Under  the  name  essentia/  or  idinpathic  3tpasm  o/  fhe  mutri*^  nf  the  rrtrrm, 
iftes   ( contracture  rmtmfieUr   on  idiopufhtque  tit$   txirimiU*)    French 

describe  an  affection  characterized  by  tonic  contraction  occttr-* ' 

intermissions  or  marked  exacerbations.     This  affection   has 
name  of  intermittent  tetany  or  t*?tanilla.     It  occurs  especial 
jectft  between  the  age  of  seventeen  and   twenty-five  and  tn 
one  year  and  three  years  of  age.     Females  more  than  ui 
The  puerperal  state  and  lactation  predispose  to  it.     It  i- 
of  certain  diseases,  such  as  the  continued  or  eruptive  feverei,  iiri 
matisnij  and  chorea.      In  children  it  appears  4,o  be  eunneeted  wr 
intestinal  worms,  and  gastric  disorders.     The  spasm  or  crump  aft* 
muscles  of  the  upper  extremities,  especially  the  tiitxors  of  the  i* 
extends  generally  to  the  lower  extremities,  and  here  the  extensor!*  ar«  ti 
cles  most  liable  to  be  affected.     The  hand  is  often  firmly  clos<^d    rh, 
concealing  the  thumb,  which  is  in  close  apposition  to  the  palm,  aii 

may  embrace  both  the  phalanges  and  the  metacarpal   bones;  or,  i* 

the  fingers  are  separated  and  partially  flexed,  so  as  to  give  rise  to  tJ. 

like  appearance.     Sometimes  the  p<».sition  of  the  fingers  is  like  that  m  ii' 

act  of  writing.     ^Exceptionally,  the  extensors  of  the  wrist  are  affpctrd     Tlw 

contractions  are  powerful.     Generally  they  are  bilateral,  but  th' 

times  confined  to  one  side.     In  ^ome  cases  the  spasm  extends  t^. 

of  the  arm,  shoulder,  thigh,  trunk,  and  neck,  together  with  rl 

In  these  cases  the  affection  simulates  tetanus.    It  has  been  en 

tetanus.     In  tetanus  the  trismus  is  primary,  whereas  in   tl 

secondary.     Moreover,  in   this  affection   the  associated   ^vi 

gravity  of  disease  are   wanting.     The   intermissions   sim  ve  tiir 

laws  of  periodicity^  governing  the  different. types  of  intcn  [      Tlx 

affection  belongs  among  the  neuroses;  that  is,  it  is  a  functional  affection,  thf 

duration  varying  generally  between  one  week   t^»"1   tin....   u,..-l.       t!..1ir.-r- 
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often  occur.  The  spasm  sometimes  leads  to  paralysis  of  the  muscles  which 
are  affected.  The  affection  tends  to  a  favorable  termination.  Cases,  however, 
bave  been  observed  in  which  a  fatal  result  has  been  due  to  paralysis  follow- 
ing spasm  of  the  muscles  concerned  in  respiration  and  to  spasm  of  the  glottis. 
The  indications  for  treatment  relate  to  the  pathological  conditions  with  which 
it  b  associated.  Quinia  in  full  doses  is  indicated  if  the  affection  be  inter- 
mittent. Belladonna,  opium,  or  the  hypodermic  injection  of  morphia  may 
be  resorted  to  for  palliation  of  the  pain  and  spasm.^ 

A  peculiar  affection  of  the  voluntary  muscles  was  first  described  by  Thom- 
sen  in  1876  as  occurring  in  a  number  of  members  of  his  own  family.  The 
affection  is  sometimes  called  Thomsen's  disease.  It  has  received  from  Striim- 
pell  the  name  myotonia  congenita.  It  is  a  rare  affection,  but  a  number  of 
cases  have  been  reported.  The  affection  appears  to  be  congenital,  existing 
throughout  life.  It  affects  frequently  several  members  of  a  family,  and 
apparently  with  preference  the  male  members.  The  characteristic  of  Thom- 
sen's  disease  is  a  peculiar  stiffness  and  tension  of  the  voluntary  muscles, 
amounting  to  a  continued  tetanic  spasm.  This  tension  is  most  evident  when 
the  patient  begins  to  use  the  muscles  after  a  period  of  repose.  It  lessens 
and  may  disappear  after  the  muscles  have  been  for  some  time  in  use.  The 
muscular  stiffness  is  increased  by  psychical  excitement.  Rapid  muscular 
movements  involving  precision  may  be  impossible.  In  most  of  the  cases 
hitherto  observed  the  muscular  development  has  been  excessive.  Upon  elec- 
tric excitation  the  spasm  of  the  muscles  is  longer  than  in  health,  continuing 
after  the  circuit  is  opened..  This  indicates  some  congenital  anomaly  in  the 
muscular  structure.  Sensibility  is  intact,  and  there  are  no  noteworthy  symp- 
toms other  than  those  mentioned.  No  benefit  has  hitherto  been  derived  from 
any  therapeutic  measures. 

Tremor — that  is,  alternate  contraction  and  relaxation  of  muscles  in  rapid 
succession — is  a  symptom  of  certain  lesions  of  the  nervous  centres,  especially 
of  multiple  or  disseminated  sclerosis  of  the  brain  and  spinal  cord.  It  is  not 
infrequently  incident  to  advanced  age,  and  it  is  then  observed  especially  in 
the  upper  extremities,  but  in  some  cases  constant  lateral  motions  of  the 
head  take  place  during  waking  hours,  and  they  do  not  always  cease  during 
sleep.  The  setn'le  trembling,  as  it  is  called,  although  not  dependent  on  any 
known  lesions,  is  irremediable.  Tremulousness,  especially  of  the  hands. 
occurs  in  early  and  middle  life  as  a  result  of  the  abuse  of  alcohol,  the  habit* 
ual  use  of  opium,  nicotism,  sexual  excesses,  and  other  causes  which  tend  to 
depress  or  disorder  the  nervous  system.  Under  these  circumstances  it  may 
be  purely  functional.  The  trembling  sometimes  extends  to  the  lower  extrem- 
ities and  to  the  trunk. 

The  treatment  in  cases  of  tremor  from  these  several  causes  of  course 
involves,  as  the  first  and  most  important  measure,  the  withdrawal  of  the 
causes.  Other  measures  indicated  are  those  which  have  reference  to  asso- 
ciated disorders  and  the  general  condition  of  the  system. 

The  affection  known  as  paralgsis  agitans,  sometimes  called  Parkinson's  dis- 
ease from  an  English  author  who  described  the  affection  in  1817  under  the 
name  shaking  palsy,  belongs  in  the  group  of  affections  characterized  by 
tremor  rather  than  among  the  paralytic  affections.  It  is  to  be  included 
with  the  neuroses,  inasmuch  as  it  has  no  ascertained  anatomical  characters. 
Diverse  morbid  changes  have  been  found  after  death  in  different  cases,  but 
in  some  cases  no  changes  have  been  discovered. 

*  Vide  Traits  de  Pathologxe  interne,  par  Jaccoud. 
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It  is  an  affection  of  middle  or  advanced  life,  the  age  being  very  rarely  le? 
than  forty  years.  Men  much  oftener  than  women  are  affected.  Theste  in 
all  the  facts  at  present  known  respecting  the  etiology. 

The  tremor  consists  of  feeble,  rapidly-recurring,  rhythmical  movementf,  i^ 
times,  under  mental  excitement  or  physical  exertion,  much  increased  in  rao^ 
and  force.     The  movements  generally  begin  in  the  fingers  and  hand*,  thtj 
extend  gradually  over  the  upper  extremities,  and  after  variable  periods  tht 
affection  invades  the  lower  limbs,  the  facial  muscles,  the  muscles  of  artieoli. 
tion,  those  of  the  head,  and  sometimes  the  trunk.    They  are  in  some  ingUflc«j 
for  a  long  time  or  permanently  unilateral.     The  muscles  which  are  involvrd 
retain  their  normal  electrical  excitability.     Paresis  follows  the  trempr.  iht 
latter  preceding  the  former  for  a  considerable  or  long  period.     Stiffiie!«i»of 
certain  muscles,  especially  of  the  flexors,  is  gradually  induced.     The  head 
and  the  trunk  incline  forward;  the  elbows  stand  out  from  the  chest;  tbe 
forearm  and   hands  are   moderately  flexed ;   the  thumb  and  forefinger  are 
sometimes  in  the  position  of  holding  a  pen ;  and  the  fingers  may  be  distorted 
as  in  cases  of  chronic  rheumatism.     The  lower  limbs  are  often  correspond- 
ingly affect<3d.    They  are  knock-kneed,  the  feet  have  the  appearance  of  talipes 
equinus,  and  there  is  virtually  incomplete  paraplegia.    Festination,  or  a  tend- 
ency to  run  forward,  is  sometimes  observed.     The  tremor,  as  a  rule,  eiiker 
ceases  or  is  much  diminished  during  sleep.  i 

This  affection  is  to  be  distinguished  from  tremor  incident  to  cerebro-spinal 
sclerosis.  The  differential  points  are  as  follows :  In  sclerosis,  paralysi?  i« 
either  coincident  with  or  antecedent  to  the  tremor ;  the  tremor  is  excited  bj 
volition  ;  it  begins  in  the  lower  limbs ;  and  is  not  very  infrequent  at  less  than 
forty  years  of  age.  Per  contra^  in  paralysis  agitans,  paralysis  does  not  pre- 
cede the  tremor  or  accompany  it  at  an  early  period;  the  tremor  is  not  depend- 
ent on  volition  ;  it  begins  in  the  upper  limbs;  and  persons  less  than  forty  y«in 
of  age  are  exempt  from  this  affection. 

The  independence  of  volition  distinguishes  the  tremor  from  chorea.  The 
muscular  movements  are  shorter  in  paralysis  agitans  than  in  chorea.  The 
greater  degree  of  tremor,  and  often  the  age,  serve  to  distinguish  thi?  affec- 
tion from  senile  trembling.  The  tremulousness  from  alcoholism  and  other 
causes  which  are  readily  ascertained  in  individual  cases  is  excluded  without 
difliculty. 

As  regards  the  pathology,  it  is  to  be  said,  as  of  other  functional  affectiooi, 
that  the  existence  of  morbid  changes  is  logically  certain,  but  their  nature  and 
their  seat  are  yet  to  be  ascertained.  The  affection  is  probably  not  myoptthii 
or  peripheral,  but  whether  the  morbid  condition  be  seated  in  tbe  hiiinof 
spinal  cord,  or  in  both,  is  an  unsettled  question. 

It  is  also  an  unsettled  question  whether  recovery  ever  takes  place.  If  the 
few  reported  instances  be  not  open  to  distrust,  it  is  certain  that  the  proba- 
bility of  recovery  is  so  small  as  to  be  almost  nil  in  any  individual  case.  The 
affection,  however,  is  not  incompatible  with  the  duration  of  life  and  fair  gen- 
eral health  for  an  indefinite  period.  Patients  generally  die  from  incereorreot 
affections.  The  affection  proves  fatal,  jicr  se,  by  inducing  general  panljw 
after  many  years'  duration,  death  taking  place  by  exhaustion. 

The  objects  of  treatment  are  the  prevention  of  the  continued  progress  of 
the  affection  and  more  or  less  amelioration  as  regards  the  tremor.  Variow 
remedies  in  the  hands  of  different  observers  have  appeared  to  be  not  witiont 
considerable  effect  in  certain  cases.  The  objects  of  the  treatment  are  of 
suflicient  importance  to  render  the  trial  of  these  various  remedies  i  dntj, 
without  abandoning  a  case  as  offering  no  encouragement  in  the  way  of 
iniprovenient.  Elliotson  claimed  to  have  effected  a  cure  bj  the  carbonate  of 
iron  ;  Brown-S^'quard,  by  the  chloride  of  barium  j  and  Reynolds  and  Renak, 
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by  galvaniiatiou  of  the  spine.  Arsenic,  administered  hypodermically,  lias 
been  found  highly  useful  by  Eulenburg.  Charcot  and  others  have  given 
hjoscyamus  with  benefit.  Strychnia  was  advocated  by  Trousseau.  The 
iodide  of  potassium  in  large  doses  proved  beneficial  in  a  case  observed  by 
VUlemiD.  Other  remedies  are — opium,  belladonna,  ergot,  the  Calabar  bean, 
Burare,  chloral  hydrate,  and  the  bromides.  None  of  these  can  be  expected  to 
bare  more  than  a  palliative  effect.  Measures  to  improve  and  invigorate  the 
general  health  are  perhaps  more  likely  to  be  of  real  benefit.  Among  these,  the 
sponge-bath  and  the  cold  pack  are  to  be  included.  Bandaging  the  limbs  and 
applying  to  them  the  tincture  of  aconite,  small  doses  of  strychnia  being  also 
given,  diminished  the  tremor  considerably  in  a  case  under  my  observation. 

Mercurial  tremor  denotes  trembling  movements  of  the  limbs,  the  muscles 
of  the  face,  the  tongue,  and  sometimes  the  trunk,  due  to  poisoning  by  mer- 
cury. The  tremor  occurs  especially  when  the  patient  makes  voluntary  move- 
ments, in  this  respect  being  analogous  to  chorea.  This  aifection,  formerly 
not  infrequent,  of  late  years  is  rarely  seen,  in  consequence  of  improvements 
in  mechanical  processes  involving  the  use  of  mercury  and  the  better  observ- 
ance of  precautionary  measures.  The  inhalation  of  vaporized  mercury  is 
most  likely  to  give  rise  to  it,  but  it  has  been  produced  by  the  use  of  mercury 
as  a  medicine  and  by  mercurial  inunctionp.  In  the  only  case  which  has 
fallen  under  my  observation  the  gums  were  swollen,  reddened,  j^nd  spongy, 
and  the  teeth  had  been  loosened.  These  appearances,  together  with  other 
symptoms  of  the  mercurial  cachexia,  and  generally  knowledge  of  the  fact 
of  exposure  to  mercurial  poisoning  as  incident  to  the  occupation  of  the 
patient,  will  lead  to  the  diagnosis. 

Recovery  may  be  expected  under  the  use  of  tonic  remedies  with  an 
invigorating  regimen,  provided  the  continued  introduction  of  mercury  into 
the  system  be  prevented.  The  iodide  of  potassium  is  supposed  to  effect 
the  elimination  of  mercury  from  the  body. 

A  variety  of  spasmodic  movements  was  described  by  Hammond  in  1871, 
and  designated  athetosis  (aOtToq,  "  without  fixed  position  ").  It  is  character- 
ized by  persistent  irregular  movements  of  the  fingers  and  toes  and  inability  to 
retain  them  in  any  fixed  position.  The  movements  are  wholly  independent 
of  volition.  The  patient  can  rarely  arrest  them  by  an  act  of  the  will,  even 
for  an  instant.  In  most  instances  the  affection  is  confined  to  one  side  (heuii- 
athetosis),  but  in  some  instances  both  sides  are  affected  (bilateral  athetosis). 
It  may  affect  either  the  fingers  or  the  toes  separately,  or  both  conjointly.  In 
rare  instances  spasmodic  movements  of  either  the  face,  neck,  or  forearm  are 
associated.  The  movements  of  the  fingers  and  toes  are  constant  during  wak- 
ing hours,  and  sometimes  continue,  although  diminished,  during  sleep.  If 
they  cease  during  sleep,  the  fingers  rest  in  abnormal  relative  positions.  The 
abnormal  movements  resemble  those  of  chorea,  but  differ  from  them  by  their 
slower  rhythm  and  greater  regularity.  They  are  also  distinguished  from 
choreic  movements  by  affecting  chiefly  or  exclusively  the  fingers  and  toes. 
In  many  cases  more  or  less  anaesthesia  was  present  on  the  affected  sides. 
The  muscles  of  the  forearm  involved  in  the  movements  may  become 
hypertrophied. 

In  a  large  proportion  of  cases  hemiathetosis  is  a  sequel  of  hemiplegia. 
The  movements  of  the  fingers  and  toes  are  on  the  paralyzed  side.  Some 
writers  consider  that  lesions  involving  the  posterior  third  of  the  posterior 
division  of  the  internal  capsule  are  especially  lia))le  to  be  followed  by  athe- 
tosis. Others  think  that  the  lesion  is  to  be  sought  for  in  the  motor  cortical 
tract  of  the  brain.     Further  observations  are  needed  to  determine  the  path- 
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olugy  of  this  affection.     AiheUms  may  occur  n^  n  finmiirj  nffeeli' 'i  -nr.  < 
puralysis.     Altfiough   iMlateral  atlictoi^is  U  uot  ussociated  iritli    / 
paralysis  on  both  ftidc^,  there  is  often  general  innsrular  ircakncsjt.     i  i^ 
lion  in  this  form  oceiirs  in  itliots  or  those  who  arc  oongenitjilly  fecMc-Tu 
It  fhoihtless  proc«:^e<l8  from  a  ctircbral  affection,  although  it  hai^  brrcii  ob>*n'i< 
ill  conaection  with  locomotor  ataxia* 

Experience  has  furnisheU  few  data  for  a  favorable  progno^in.     ^' 
reported  a  cure  effected  by  the  constant  electrical  current  an«i 
bromide  of  potassium,     Gowers  and  Oultmont  hare  found  thi»  *i^     i 
tially  IxtneticiaL* 

The  anomalous  movements  dedcribed  by  S.  Weir  Mitchell  tiudt^r  tin 
**  post-paralytic  chorea/'^  and  by  Charcot  under  the  name  **po^i 
hemicliorea,''''  are  analogous  to  those  of  athetosis.     The  terma  ut..  .  . 
po.>i-hemiplegic  chorea  have  been  used  to  describe  the  ti^me  affedjon.    Aj 
already  remarked,  athetosis  may  occur  independently  4»f  heuiiplc^ia.    (Isir- 
cot  places  the  lesion  of  post-lietniplegic  chorea  in  the  posterior  part  ^f  il# 
interrml  capsule  and  the  surrounding  brain-substance.      The  eborcie  m»v^ 
ments  may,  however,  follow  lesions  of  other  part^  of  tbes   bnin. 


Epilepsy. 

Epilepsy  is  a  chronic  paroxysmal  affectitui.  The  panixysma  Are 
t^rixed  by  loss  of  consciousness,  and  in  the  most  charnrteristic  casrff  by  i 
vulsive  movements  extending  over  more  or  less  of  the  vohintury 
system.  Convulsions  analogous  to  tht>f*e  of  epilepsy  are  symj^tomati 
ferent  cerebral  affections,  of  uncmia,  of  injuries  of  the  lie*d»  and  they  i 
caused  by  certain  toxical  agents  \  for  example,  strychnia.  These  arc  lo  | 
distinguished  as  epileptiform  convulsions.  Epilepsy »  as  one  of  the  neurit 
IS  a  functional  affection  ;  that  is,  it  is  n<»t  necessarily  connected  with 
apprccia])le  lesions-  Related  to  the  affection,  sometimes  preceding  its  dtt 
o[>ment,  and  sometimes  occurring  in  those  who  are  epilej»tics,  are  atCacUl 
which  convulsive  movements  arc  slight  and  sometimes  wanting.  KftlUf^ 
attacks  in  which  convulsions  are  slight  or  wanting  constitute  that  fona  < 
the  disease  which  is  called  mild  epilepsy,  or  rpif^pHta  mititu  ~ 

writers  fe  petit  innt  and  epilepfie  rfttiffo.     They  may  be  disri  i 

hptoid  aitw  k-K  In  distinction  from  epilepsia  mitior,  the  coniuiou  U| 
general  convulsions  is  called  tpt'/tpsia  ffravior,  r»r  A*  tjranff  m*it,  Thitt 
to  be  first  considered. 

In  the  majority  of  cases  a  paroxygm  occurs  without  premonition, 
loss  of  consciijusness  is  as  sudden  as  if  produced   by  a  stunning  blow  uf 
the  head.      The   person  tails,  and   hence  the  affection    ba^   been  popuh 
known  as  the  ^'falling  ^iekness/'      In  a  minority  of  cases  there  U  a 
warning  of  the  approaching  fit.     Generally  tb«   premonition  conaiata 
eensation  which  the  patient  is  unable  to  describe.     The  senae  of  a  '* 
vapor  "  emanating  from  some  part  of  the  body  and  mounting  to  the  head  I 
been  called  the  nura  tpUeptica,     This  sensation  was  first  described  by  <ii 
and,  as  remarked  by  Herpin,  ''  the  commentators  of  Galen  and  tho>« 
copied   IVom   them  handed  down  the  phrase,  until  the  existence  of  an 
seemed  to  be  accepted  as  ao  ascertained  fact,"     It  iw  a  traditi' 
consider  such  a  sensation  as  a  frequent  warning  of  au  epileptic  \*iu 
it  is  certainly  extremely  rare  for  the  patient  to  experience  an) 

*  Vide  Rtal-F       ' •  '-    ^v;....  mikI  Leipmg»  1880,  art.  ** Athek/omJ* 

*  Ant.  Jtnu'ji,  l!^74. 
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aaoating  from  a  particalar  part  of  the  body.  The  onset  of  the  paroxysm  is 
t«n  marked  by  a  loud,  short,  and  piercing  shriek  or  cry,  which  from  its 
tensity  and  unnatural  character  is  sometimes  truly  terrific.  The  face  at  the 
ne  of  the  seizure  becomes  notably  pale.  The  direction  in  which  the  fall 
kes  place  is  almost  always  forward  on  the  face.  The  face  is  not  infrequently 
funded  or  bruised  by  the  force  of  the  fall,  and  severe  burns  are  sometimes 
used  by  falling  upon  heated  stoves  or  into  the  fire.  The  convulsive  move- 
ents  at  once  begin.  These  are  at  first  tonic ;  that  is,  the  muscles  are  forci- 
y  contracted,  and  the  contraction  persists  for  several  seconds.  The  muscles 
'  the  face,  neck,  arms,  forearms,  the  lower  extremities,  the  abdomen,  and 
test  are  involved,  and  have  a  tetanic  rigidity.  In  most  cases  the  muscles 
'  one  side  of  the  body  are  more  affected  than  those  of  the  other  side,  and 
Detimes,  although  very  rarely,  the  convulsions  are  limited  to  one  side.  The 
nic  convulsions  last  for  a  period  varying  between  a  few  seconds  and  half  a 
inute  or  somewhat  longer.  The  convulsions  then  become  clonic  ;  that  is,  the 
ii8cles  present  forcible  contractions  and  relaxations  in  rapid  succession.  The 
rCe  is  hideously  distorted,  the  head  is  moved  upon  the  trunk,  the  upper  and 
"irer  limbs  and  the  body  jerk  with  violence.  The  tongue  is  sometimes  caught 
;tween  the  teeth  and  is  wounded  by  the  tonic  contraction  of  the  muscles  of 
le  lower  jaw.  This  more  frequently  happens  during  the  clonic  convulsions, 
.espiration  is  nearly  suspended  by  the  tonic  convulsions  and  is  irregular  and 
ificult  during  the  clonic.  A  quackling  noise  accompanies  the  respiratory 
3t8.  The  face  during  the  convulsions  becomes  deeply  congested  and  livid, 
onvulsive  masticatory  movements  are  accompanied  by  the  ejection  of  foamy 
iliva,  frequently  commingled  with  blood  from  the  wounded  tongue  or  from 
portion  of  the  cheek  caught  between  the  teeth.  The  violent  clonic  con- 
alfflons  continue  for  a  period  varying  between  half  a  minute  and  three  min- 
tes.  The  period  to  the  observer  seems  to  be  much  longer,  but  if  not<;d  by 
le  watch  it  is  rarely  found  to  exceed  three  minutes,  and  generally  it  does 
ot  last  more  than  a  minute.  The  convulsive  mo^'ements  now  become  less 
ipid  and  violent,  the  embarrassment  of  respiration  diminishes,  the  patient 
stches  a  deep  sigh,  and  the  paroxysm,  so  far  as  the  convulsions  are  eon- 
ened,  is  ended.  The  paroxysms  in  different  cases,  and  different  paroxysms 
a  the  same  case,  differ  much  as  regards  the  violence  of  the  convulsive  move- 
lents  and  the  extent  of  the  muscular  system  involved.  The  convulsions  are 
ometimes  specially  marked  in  the  face  and  upper  extremities,  and  they  may 
»e limited  to  these  parts.  Paroxysms  differ  also  as  regards  duration.  The 
rklence  of  the  convulsive  movements  of  the  muscles  of  the  shoulder  is  some- 
imes  sufficient  to  produce  luxation  of  the  humerus.  A  case  in  which  this 
lepeitedly  occurred  has  fallen  under  my  observation.  During  the  convulsions 
JKarine  and  feces  are  sometimes  expelled,  and  an  emission  of  semen  may 
take  place.  The  pupils  during  the  paroxysm  are  dilated,  and  they  do  not 
KNikact  on  exposure  to  a  bright  light.  The  eyelids,  however,  close  when  the 
DODJaDctiva  is  touched,  showing  the  preservation  of  the  reflex  function. 

After  the  convulsions  have  ceased  consciousness  may  be  speedily  regained, 
iBd  the  patient  may  only  experience  a  sense  of  fatigue,  with  usually  a  dispo- 
RtioD  to  sleep ;  but  in  most  cases  the  state  of  coma  continues  for  a  variable 
»iod.  Frequently  the  respiration  for  some  time  is  stertorous  and  the  lips 
*B  puffed  out  with  expiration.  The  patient  remains  in  this  state  for  a  period 
buying  between  a  few  minutes  and  half  an  hour ;  the  pupils  are  still  dilated 
■d  do  not  contract  on  exposure  to  light,  and  he  cannot  be  roused  from,  the 
^atoae  state.  Gradually  he  emerges  from  this  state,  opens  his  eyes,  appears 
'ilfused,  and  some  time  elapses  before  he  is  able  to  appreciate  his  situation 
•^  reply  to  questions.  If  he  attempt  at  once  to  walk  he  reels  like  a  person 
U>zicated.    Occasionally  the  patient  passes  from  the  apoplectiform  state  into 
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one  of  delirium.  He  talks  incoherently,  manifests  hallucinatioiift,  and  ijodm^ 
times  the  delirium  assumes  the  form  of  mania,  during  which  he  may  >je  dan- 
gerous to  himself  or  others.  After  recovery  of  the  mental  faculties  there  u 
complete  inability  to  recall  anything  which  has  occurred  during  the  par- 
oxysm. 

The  paroxysms  recur  after  intervals  which  are  extremely  variable  io  ^^^ 
ferent  cases.     The  intervals  may  extend  over  many  months  or  years,    (k 
the  other  hand,  they  recur  in  some  cases  daily  and  even  many  times  diilj. 
When  a  paroxysm  has  once  occurred,  other  paroxysms  are  aJmost  surety 
follow  sooner  or  later.     In  most  cases  the  paroxysms  at  first  are  more  widely 
separated  than  after  they  have  repeatedly  recurred ;  and  they  become,  u  a    , 
rule,  more  and  more  frequent,  until  the  affection  is  confirmed.    In  some  met 
the  recurrence  is  periodical.    In  women  sometimes  paroxysms  occur  regnUHj 
at  the  menstrual  period.     Periodicity,  however,  is  not  the  rule,  the  intenrtli 
generally  varying  considerably  in  the  same  case ;  but  in  certain  cases  of 
confirmed  epilepsy  about  the  same  number  of  paroxysms  take  place  in  mt- 
cessive  periods  of  a  quarter,  a  half,  or  the  whole  of  a  year.     ExceptionillT, 
the  recurrence  of  the  paroxysms  becomes  less  frequent  after  a  time,  and  i 
patient  who  for  several  years  has  been  subject  to  paroxysms  after  shon  intCT* 
vals  may  afterward  have  long  intermissions.     Occasionally,  having  recurred 
more  or  less  frequently  for  months  or  years,  they  cease  altogether  for  a  cob* 
siderable  period,  and  then  return  with  not  less,  and  perhaps  greater,  frequewy 
than  before. 

In  some  cases  paroxysms  occur  in  rapid  succession  during  a  day  or  dor* 
ing  several  successive  days.     This  condition  constitutes  the  so-called  rfote 
epilepticm.    As  many  as  one  hundred  and  even  a  larger  number  of  paroxjflu 
have  been  known  to  occur  during  twenty -four  hours.     In  a  case  under  bj 
observation  paroxysms  took  place  at  intervals  of  a  few  momenta  for  fonrteei 
consecutive  days.     The  patient  recovered,  and  the  paroxysms  did  not  agaii 
recur  for  several  months.    When  a  series  of  paroxysms  thus  occurs,  the  mind 
is  notably  impaired  for  a  time.    The  patient  is  childish  and  perhaps  idiotic  fiMr    j 
several  days,  but  gradually  recovers  the  habitual  state  of  the  mental  faral-    ] 
ties.     Hemiplegia  occasionally  follows  a  series  of  paroxysms.     This  occurred    J 
in  the  case  just  referred  to.     The  paralysis  in  such  cases  is  usually  of  brief     I 
duration.  ] 

Epileptic  paroxysms  occur  at  all  hours  of  the  day  or  night.  They  are  likdj 
to  occur  during  the  night.  In  some  cases  for  a  greater  or  less  period  tbey 
occur  only  at  night.  In  these  cases  the  affection  may  have  existed  loag 
before  the  fact  is  ascertained.  I  have  known  a  case  in  which,  the  parox- 
ysms never  occurring  in  the  daytime,  the  existence  of  the  affection  wasfora 
long  period  concealed  from  the  patient.  It  is  a  curious  fact  that  the  parol- 
ysms  are  usually  suspended  during  the  course  of  an  acute  disease.  A  patieal, 
for  example,  subject  to  daily  paroxysms  became  affected  with  typhoid  few. 
During  the  career  of  the  fever  no  paroxysms  occurred,  and  among  the  eTeate 
denoting  convalescence  was  the  return  of  the  epilepsy. 

It  was  for  a  long  time  believed  that  the  morbid  condition  giving  ri»e  to 
epileptic  paroxysms  was  seated  in  the  medulla  oblongata  and  pons  YaroSl 
This  view  still  has  its  advocates,  but  there  is  an  increasing  tendency  to  lefei 
the  origin  of  epileptic  paroxysms  to  the  motor  area  of  the  cerebral  coitex, 
and  it  must  be  admitted  that  there  are  weighty  arguments  in  favor  of  tW 
latter  hypothesis.      The  fact  that  loss  of  consciousness  is  a  constant  faeui 
in  the  epileptic  paroxysm,  and  that  it  may  occur  without  convulaionci,  fkfon 
the  cortical  theory  of  epilepsy.     It  has  been  shown  experimentallj  thai  iitv 
tation  of  the  motor  cortical  area  causes  paroxysms  in  no  way  distingntslimUi 
from   epilepsy  in  human  beings.      In  experimental  epilepsy,  ma  well  as  b 
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lanv  cases  of  human  epilepsy,  it  has  been  noted  that  the  convulsions  pro- 
sed from  one  group  of  muscles  to  another  in  an  order  corresponding  to  the 
elative  situation  of  the  motor  centres  in  the  cortex.  Thus,  if  the  spasm 
legin  in  the  face,  the  arm  is  next  affected,  and  then  the  lower  extremity. 
Extirpation  of  a  motor  centre  in  the  cortex  prevents  the  development  of  epi- 
leptic convulsions  in  the  muscles  whose  cortical  centre  is  destroyed.  Injury 
or  disease  of  the  motor  cortex  is  very  frequently  followed  by  typical  epileptic 
uroxysms.  In  incomplete  epilepsy  or  petit  mal  the  manifestations  are  for 
the  most  part  psychical.  The  facts  mentioned  give  great  plausibility  to  the 
cortical  theory  of  epilepsy. 

As  regards  the  immediate  cause  of  the  epileptic  paroxysm  we  possess  no 
poflitive  knowledge.  Epileptiform  and  true  epileptic  paroxysms  may  be 
eansed  by  various  intracranial  lesions,  such  as  tumors,  syphilitic  affections, 
meningitis,  and  fracture  of  the  skull.  With  the  exception  of  these  cases, 
epilepsy  is  to  be  regarded  as  a  neurosis  without  any  known  anatomical 
basis.  Except  in  symptomatic  epilepsy,  post-mortem  examination  has 
fiiled  to  reveal  any  lesion  to  which  the  epilepsy  could  reasonably  be 
attributed. 

It  is  very  generally  believed  that  the  immediately  exciting  cause  of  an 
epileptic  paroxysm  is  cerebral  anaemia  resulting  from  vaso-motor  spasm. 
This  view  is  rendered  probable  by  the  known  effects  of  sudden  cerebral 
annmia  from  hemorrhage,  from  ligation  or  compression  of  the  arteries  carry- 
ing blood  to  the  brain,  by  the  notable  pallor  of  the  face  at  the  beginning 
of  an  attack  of  epilepsy,  together  with  the  appearance  of  the  fundus  of  the 
eye  as  observed  by  means  of  the  ophthalmoscope.  While  the  efficacy  of 
eo^bral  anaemia  as  an  exciting  cause  of  the  epilef)tie  paroxysm  cannot  be 
doubted,  it  is  not  certain  that  it  is  operative  in  all  cases  of  epilepsy.  The 
experiments  of  Brown-S^quard  and  others  on  animals  show  a  pathological 
connection  between  peripheral  irritations  and  epileptiform  convulsions.  Such 
a  connection  exists  in  some,  but  not  by  any  means  in  all,  clinical  cases. 

In  a  large  proportion  of  the  cases  of  epilepsy  no  sources  of  centric  or  of 
exoentric  irritation  are  apparent.  That  under  these  circumstances  the  epi- 
leptic paroxysms  are  due  to  the  action  of  an  internal  and  at  present  unknown 
toxical  agent  seems  to  me  the  most  rational  hypothesis.  Epilepsy,  according 
to  this  hypothesis,  is  a  toxsemia  analogous  to  urasmia,  the  toxical  agent  being 
produced  at  variable  intervals,  the  quantity  and  the  continuance  of  its  pro- 
dnetioD  not  being  sufficient  to  endanger  life ;  and  in  this  respect  the  contrast 
vith  uraemia  being  striking.  If  this  pathological  view  be  correct,  knowledge 
of  the  nature  and  source  of  the  toxical  agent,  which  may  perhaps  be  acquired, 
will,  as  we  may  hope,  render  this  disease  controllable. 

Epilepsy  is  classed  among  the  hereditary  diseases.     It  has,  however,  been 

eostomary  to  consider  the  existence  of  other  nervous  affections  in  parents 

er  progenitors  as  evidence  of  an  inherited  predisposition.     Heredity,  limited 

strictly  to  this  disease,  does  not  often  enter  into  the  causation.     While  the 

possibility  of  the  transmission   of  the   disease  to  offspring  should   not  be 

Ignored,  it  is  to  be  borne  in  mind,  as  a  fact  which  may  be  of  inexpressible 

eomfort  to  many  persons,  that  an  epileptic  parentage  by  no  means  entails 

t&is  or  any  other  disease  on  descendants  either  proximate  or  remote.      It 

iroald  be  easy  to  collect  instances  of  families  in  which  the  husband  or  wife 

were  subject  to  epilepsy,  whose  children  and  grandchildren  were  free  from 

he  disease  and  in  all  respects  healthy. 

Age  is  of  considerable  weight  in  the  causation.  In  a  small  proportion  of 
isee  the  disease  either  exists  from  birth  or  is  developed  in  infancy.  In 
5arlj  one-third  of  the  cases  it  dates  from  two  to  ten  years  of  age,  and  in  a 
imewhat  larger  proportion  from  ten  to  twenty  years.     The  number  of  cases 
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in  which  the  devolopnient  is  between  twenty  and  thirty  years  is  much  1«^, 
and  at  a  later  period  of  life  the  number  is  comparatively  small.  In  the  great 
majority  of  cases  at  the  beginning  of  the  disease  the  age  is  between  two  aod 
twenty  years. 

Of  particular  causes  little  is  positively  known.  It  is  certain  that  intea- 
perance  as  regards  the  use  of  alcohol  may  give  rise  to  it.  Epileptic  paroi- 
ysins  occur  not  infrecjuently  in  drunkards,  and  cease  to  recur  in  cai*es  ig 
which  reformation  of  intemperate  habits  is  eiFected.  It  is  one  of  the  occt- 
sional  effects  of  lead-poisoning.  Venereal  excesses,  and  especially  habiujof 
masturbation,  have  been  supposed  to  be  not  infrequent  causes.  The  «uppo. 
sition  is  highly  probable,  but  an  accumulation  of  facts  establishing  thha  caQju 
ative  connection  is  desirable.  A  female  patient,  twenty-three  years  of  ap*, 
unmarried,  who  had  been  subject  to  paroxysms  occurring  almost  nightly  for 
two  years,  stated  to  me,  voluntarily,  that  she  was  taught  to  masturbate  it 
six  years  of  age,  and  continued  the  practice  almost  daily  until  she  was  foor. 
teen.  At  this  age  she  became  convinced  of  the  sinfulness  of  the  habit,  and 
discontinued  it.  She  was  afterward  tormented  with  sexual  desires,  and  cxp^ 
rienced  the  venereal  orgasm  almost  nightly  during  sleep.  She  was  led  to  dis- 
close this  private  history  by  a  conviction,  at  which  she  had  arrived  of  heromi 
accord,  that  it  was  important  with  reference  to  the  source  of  the  epilepsy.  To 
what  extent  the  antecedent  history  in  cases  of  epilepsy  would  furnish  co^T^ 
sponding  facts  can  only  be  conjectured.  The  number  of  instances  in  which 
congenital  phimosis  exists  in  epileptics,  with  cessation  of  the  paroxysms  afler 
removal  of  the  prepuce,  show  a  causative  connection.  Epilepsy  has  bten 
known  to  occur  in  persons  affected  with  taenia,  and  to  cease  after  the  expul- 
sion of  the  worm. 

In  persons  subject  to  epilepsy  the  paroxysms  in  the  great  majority  of  cam 
occur  without  obvious  exciting  causes.  The  causes  determining  the  attack, « 
a  rule,  are  intrinsic.  Persons  not  infrequently  are  able  to  judge,  by  experience, 
from  certain  indefinite  sensations  that  they  will  ere  long  have  a  paroxysm. 
The  sensations  disappear  after  the  paroxysm  has  occurred,  and  it  is  oot 
uncommon  for  persons  to  feel  better  aft^r  recovery  from  the  immediate  effects 
of  a  paroxysm  than  for  some  time  prior  to  its  occurrence.  It  has  been  sup- 
posed that  the  aura  which  sometimes  precedes  the  paroxysm  denotes  the  exist- 
ence of  an  exciting  cause  emanating  from  the  part  to  which  the  aura  is  referred. 
It  is  more  correct  to  regard  the  aura  as  a  peripheral  sensation  dependent  opoa 
some  central  irritation.  A  case  has  fallen  under  my  observation  in  which  the 
patient,  a  female,  experienced  the  first  paroxysm  during  the  first  act  of  sexul 
congress  after  marriage.  Subsequently,  a  paroxysm  occurred  at  each  marital 
connection,  bat  after  a  time  paroxysms  took  place  without  this  exciting  cauw, 
and  the  patient  became  a  confirmed  epileptic.  It  is  a  remarkable  fact  that  aa 
attack  may  occur  from  imitation.  An  instance  of  this  has  fallen  under  my 
observation.  A  woman  subject  to  epilepsy  had  a  series  of  paroxysms  in  quick 
succession.  Her  female  attendant  while  these  paroxysms  were  in  progrw 
first  manifested  hysterical  phenomena,  and  finally  she  experienced  a  distinct 
epileptic  paroxysm.  She  had  never  before  had  an  attack  of  epilepsy,  nor  did 
another  paroxysm  take  place,  the  person  remaining  within  my  obgerratioB 
for  several  years  afterward.  It  is  well  known  that  dogs,  cats,  and  other 
domestic  animals  are  liable  to  epilepsy.  Prof.  Dalton  has  related  to  me  the 
following  interesting  illustration  of  the  effect  of  imitation  in  the  canine  race: 
A  dog  not  previou.sly  affected  with  epilepsy  was  in  company  with  another  dog 
which  was  subject  to  this  affection.  The  latter  being  seiied  with  an  epilep- 
tic paroxysm,  the  former  immediately  afterward  had  a  similar  attack.  Thil 
occurred  under  Prof.  Dalton's  observation. 

The  DIAGNOSIS  of  epilepsy  in  its  ordinary  form  rarely  offers  much  diffieohj. 
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ise  is,  in  general,  readily  ascertained  when  it  has  become  confirmed, 
in  which  the  practitioner  has  not  an  opportunity  of  witnessing  any 
iroxysnis,  he  may  generally  obtain  sufficient  information  respecting 
ictive  features  to  feel  sure  of  the  diagnosis.  The  prominent  points 
y  are — the  sudden  seizure,  the  cry  at  the  beginning  of  the  paroxysm, 
)f  consciousness,  the  tonic  and  clonic  convulsions,  embarrassed  respi- 
eotion  from  the  mouth  of  frothy  saliva  often  mixed  with  blood,  and 
'.  duration  of  the  fits.  An  examination  of  the  tongue,  if  repeated 
18  have  occurred,  in  some  cases  shows  cicatrices,  resulting  from  the 
-if  this  organ,  which  are  quite  diagnostic. 

fection  is  to  be  discriminated  from  hysterical  convulsions,  but  these 
K)ints  of  difference  which  are  usually  sufficiently  marked.  The  con- 
lovements  are  not  purely  automatic,  as  in  epilepsy,  but  proceed  from 
18  volition.  They  are  of  longer  duration  than  the  convulsive  move- 
a  paroxysm  of  epilepsy,  and  they  are  developed  gradually.  Foam- 
e  mouth  does  not  accompany  hysterical  convulsions,  and  the  pupils 
lilated.  Epilepsy,  however,  may  be  developed  in  persons  subject  to 
and  the  two  affections  may  be  associated. 

ed  to  a  patient  not  known  to  be  an  epileptic,  in  the  comatose  state 
icceeds  the  convulsions,  apoplexy  might  at  first  be  suspected ;  but 
>nvulsions  which  precede  this  state  have  been  observed  by  any  one, 
on  respecting  their  occurrence  suffices  for  the  diagnosis.  If  the 
ms  have  not  been  observed,  the  appearance  of  foam  and  blood  upon 
8  diagnostic.  The  age  of  the  patient  is  to  be  considered,  and  the 
)f  hemiplegia,  which  often  occurs  in  cases  of  apoplexy  and  rarely  in 
epilepsy. 

tiform  convulsions,  or  eclampsia,  occurring  in  children,  in  pregnant 
)r  in  connection  with  Bright's  disease,  are  to  be  discriminated  by 
'  the  antecedent  and  coexisting  symptoms.  Judging  from  the  con- 
and  associated  nervous  phenomena,  uraemia  and  epilepsy  might  easily 
mded.  Uraemic  convulsions,  however,  are  rarely  of  as  brief  duration 
ack  of  epilepsy.  Examinations  of  the  urine  will  suffice  for  this  dif- 
diagnosis ;  it  is,  however,  to  be  borne  in  mind  that  directly  after  a 
(1  of  epilepsy  the  urine  contains  a  trace  of  albumen.  A  paroxysm 
Isions  in  an  infant  or  child  often  with  good  reason  occasions  anxiety 
ly  prove  the  beginning  of  epilepsy.  It  is  not  always  practicable  to 
e  this  point  at  once.  There  is  more  reason  to  apprehend  epilepsy 
rtion  as  the  convulsions  are  not  otherwise  to  be  accounted  for.  Their 
rrence  affords  the  only  positive  proof  that  they  are  not  epileptic, 
esirable  to  determine  whether  epileptic  paroxysms  be  connected  with 
ffecting  the  cerebro-spinal  system,  or  whether  they  be  idiopathic, 
erence  to  this  point,  symptoms  denoting  lesions  are  to  be  sought  for 
tervals  between  the  paroxysms.  Persisting  pain  in  the  head,  paral- 
disturbance  of  the  intellect  greater  than  the  epileptic  paroxysms 
►unt  for  are  symptoms  pointing  to  cerebral  lesions.  Lesions  are  to 
ed  if  the  epileptic  paroxysm  succeed  an  injury  of  the  head, 
sy  is  one  of  the  affections  sometimes  simulated  by  malingerers, 
less  of  the  appearances  which  are  presented  in  epileptic  parox- 
ly  be  voluntarily  produced,  but  a  malingerer  must  be  very  well 
3d  with  the  disease  to  represent  accurately  the  phenomena  in  the 
which  they  succeed  each  other,  and  certain  of  the  phenomena  are 
-he  power  of  the  will.  To  determine  a  case  of  deception,  let  it  be 
if  the  face  become  at  first  pale  and  afterward  deeply  congested  and 
I  cry  be  uttered,  if  the  fall  be  forward  on  the  face,  if  the  convulsions 
8t  tonic  and  afterward  clonic,  if  foamy  saliva  be  ejected  from  the 
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mouth,  and  if  the  tongue  or  cheek  be  wounded  by  the  teeth.     Let  the  pupil 
be  examined,  for  these  cannot  be  voluntarily  dilated  and  their  mobility  on  tlu 
approach  of  light  cannot  be  prevent^id.     Let  the  duration  of  the  fit  be  noted, 
and  the  convulsions  will  be  likely  to  be  unduly  prolonged.     I^et  it  be  a*eef. 
taincd  if,  accompanying  and  succeeding  the  convulsions,  there  be  inseosibili'fr 
to  pricking,  burning,  or  pinching  the  skin.     Let  the  attention  be  directed  to 
the  time  and  place  in  which  the  paroxysms  take  place.     Malingerers  will  not 
select  the  night  or  a  situation  in  which  they  will  not  be  observed.    Tier 
are  not  likely  to  fall  in  a  way  or  in  a  position  to  receive  injury.     The  i»pen 
of  confusion  and  shame  which  is  manifested  on  recovering  consciousness  a/ter 
an  attack  of  epilepsy  is  not  easily  feigned. 

Epilepsy  may  continue  for  a  long  time  before  ita  existence  is  ascertiiDed 
if  the  paroxysms  occur  only  at  night.  The  disease  is  to  be  suspoct<;d  when 
patients  complain  of  awakening  from  time  to  time  with  headache,  lassitude, 
and  a  wounded  tongue.  Under  these  circumstances  the  diagnosis  is  to  be 
settled  by  causing  the  patient  to  be  watehed  during  the  night. 

Owing  to  the  terrible  nature  of  the  malady,  and  the  apprehension  felt  by 
those  in  company  with  an  epileptic  lest  a  paroxysm  may  occur,  persons  m 
naturally  sensitive  with  respect  to  themselves  or  their  relatives  being  said  to 
have  epilepsy.  For  this  reason  there  is  sometimes  a  disposition  to  cooceil 
the  nature  of  the  paroxysms  even  from  the  physician.  To  avoid  the  deprew- 
ing  effect  upon  the  mind  of  the  patient  which  a  knowledge  of  the  disease  ii 
likely  to  produce,  it  is  sometimes  judicious  to  refrain  from  calling  it  epilepsy. 
In  the  case  of  a  lady  who  was  under  my  observation  for  many  years  tbe 
nature  of  the  disease  was  never  communicated  to  her.  The  paroxysms,  whidi 
were  often  frequent  and  severe,  were  always  called  nervous  attacks,  aod  A» 
finally  died  of  an  intercurrent  afi*ection  without  knowing  that  she  bad  been 
an  epileptic.  Tn  this  case  ignorance  of  her  disease  enabled  her  to  partici- 
pate in  many  of  the  enjoyments  of  life  from  which,  owing  to  her  sensitive 
nature,  she  would  have  shrunk  had  she  been  aware  that  she  was  affected 
with  epilepsy.  I 

The  PROONOSis  in  cases  of  epilepsy,  as  regards  immediate  danger  from 
the  paroxysms,  is  always  favorable,  and  epilepsy  does  not  give  rise  to  anj 
particular  disease  or  diseases  of  a  dangerous  character.  Epileptics,  as  a  mle. 
are  not  short-lived,  and  in  the  majority  of  cases  death  arises  from  other  dis- 
eases, to  the  development  of  which  the  epileptic  paroxysms  have  not  coa- 
tributed.  In  another  point  of  view,  however,  the  prognosis  is  most  unfaT(l^ 
able — namely,  as  regards  the  persistence  of  the  malady.  In  the  vast  majority 
of  eases  the  disea.se  becomes  confirmed,  and  as  a  rule  the  intrinsic  tendencyi* 
to  increasing  frequency  of  the  paroxysms. 

In  another  point  of  view  the  prognosis  is  unfavorable — namely,  as  regard* 
the  mental  condition.     To  a  certain  extent  the  disease  tends  intrinsictlly  to 
impairment  or  disorder  of  the  faculties  of  the  mind.     Many  epileptics,  e«p6 
cially  if  the  paroxysms  recur  at  short  intervals,  sooner  or  later  fall  int*    ' 
imbecility.     To  a  greater  or  less  extent  this  is  due  to  causes  other  ibii 
the  intrinsic  tendency  of  the  disease.     If  epilepsy  occur  in  early  life,  ^ 
mental  faculties  are  not  developed  by  education  and  those  occupations  wbii 
involve  their  exercise,  and  in  the  eases  in  which  the  disease  occurs  at  a  Utd 
period  the  mental  faculties  progressively  fail  from  disuse.     The  unhappy  saJ- 
ferer  from  this  terrible  disease  is  likely  to  lose  interest  in  those  objecta  oi 
pursuits  in  life  which  incite  to  the  exercise  of  the  mental  faculties.    TUi 
explanation  in  part  of  the  apparent  efiect  of  epilepsy  on  the  mind  baa  u 
important  practical  bearing. 

Keference  has  been  already  made  to  mild  attacks  having  an  eTident  rda 
tionship  to  ordinary  epilepsy,  which  may  be  called  epil^fftaid  attacks.     It  i 
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mportant  for  the  practitioner  to  recognize  and  appreciate  the  significance  of 
^bese  attacks.  They  are  considered  by  French  writers  as  belonging  to  a 
variety  of  epilepsy  which  they  call  petit  mal,  in  contradistinction  from  the 
>Tdinary  form,  which  they  call  the  grand  or  hmit  mal.  These  attacks  somc- 
imes  precede  the  development  of  ordinary  epilepsy,  and  they  sometimes 
>ccar  intercurrently  in  persons  who  are  confirmed  epileptics. 

The  epileptoid  attacks  are  multiform.  A  sudden  loss  of  consciousness  for 
i  few  seconds  occurs  in  some  cases,  during  which  the  body  may  remain  fixed, 
the  person  apparently  being  lost  in  deep  abstraction,  the  mental  faculties 
resuming  their  operation  as  if  nothing  had  taken  place  as  soon  as  the  attack 
passes  off.  In  a  case  of  confirmed  epilepsy  under  my  observation  the  patient 
\t  one  time  in  the  intervals  between  the  paroxysms  was  subject  to  frequent 
attacks  of  the  kind  just  described.  During  the  attacks  she  remained  fixed 
in  the  position  in  which  she  happened  to  be  when  they  occurred.  For  exam- 
ple, if  standing  and  arranging  her  hair,  the  hands  were  fixed  precisely  as 
they  were  at  the  instant  of  the  seizure.  On  some  days  these  attacks  took 
place  a  great  number  of  times,  and  the  patient  did  not  appear  to  be  conscious 
of  their  occurrence.  In  the  fixation  of  the  body  and  limbs  these  attacks 
resemble  catalepsy.  In  the  cas^  just  referred,  to  the  only  convulsive  move- 
ments were  of  the  muscles  of  mastication.  Similar  attacks  are  sometimes 
accompanied  by  convulsive  movements  of  other  of  the  facial  muscles,  of 
the  muscles  of  the  neck,  and  by  slight  laryngeal  spasm.  In  some  cases  the 
|>atient  falls,  but  recovers  and  rises  in  a  few  seconds.  Loss  of  conscious- 
ness and  falling  in  some  cases  are  unattended  by  any  convulsive  movements. 
Trousseau  relates  examples  of  this  kind.  Of  course  in  such  cases  epileptoid 
ittacks  are  to  be  discriminated  from  syncope. 

In  other  epileptoid  attacks  sudden  delirium  occurs,  continues  for  a  few  sec- 
onds, and  passes  off,  leaving  the  mind  in  the  condition  in  which  it  was  at  the 
instant  of  the  seizure.  The  delirium  is  manifested  in  different  ways.  Trous- 
seau cites  a  case  in  which  the  patient  uttered  a  burst  of  laughter,  and  when 
asked  why  he  laughed  he  looked  surprised,  having  no  knowledge  of  what  he 
bad  done.  The  same  author  cites  examples  of  persons  engaged  in  conver- 
sation, debate,  or  other  occupations  abruptly,  as  if  struck  by  a  sudden  thought, 
going  into  the  street  bareheaded,  and  walking  until  they  recovered  themselves, 
when  they  were  able  to  return  and  proceed  with  the  matter  in  which  they 
were  engaged  as  if  nothing  had  happened.*  The  following  example  came 
under  my  observation  in  one  of  the  wards  of  Bellevue  Hospital ;  A  female 
patient  quietly  standing  in  the  ward  suddenly  uttered  a  cry,  and  ran  from  one 
end  of  the  ward  to  the  other.  The  urine  was  at  the  same  time  expelled,  leav- 
ing on  the  floor  traces  of  her  course.  Having  reached  the  end  of  the  ward, 
she  stopped,  looked  confused,  and  quietly  returned. 

The  following  example  of  an  epileptoid  attack  is  interesting  from  its  pre- 
senting very  distinctly  the  aura  epiieptica.  A  man  thirty  years  of  age  had 
been  for  ten  months  in  disordered  health,  suffering  from  palpitation  and  mental 
depression.  He  described  paroxysms  of  frequent  occurrence  during  the  time 
just  stated  in  which  he  felt  a  flash,  as  he  termed  it,  originating  sometimes 
in  the  chest,  sometimes  in  the  abdomen,  and  sometimes  in  one  of  the  lower 
extremities,  rising  upward,  giving  rise  to  a  sense  of  suffocation,  and  on  reach- 
ing the  head  followed  by  momentary  confusion  of  mind.  He  had  never 
fallen.  In  some  of  these  attacks  he  had  felt  stiffness  of  the  muscles  of  the 
jaws  and  of  the  forehead.  The  attacks  were  irregular,  but  had  recurred 
more  or  less  frequently  every  week  for  the  preceding  ten  months.  On  being 
questioned,  he  said  that  the  "'  flash  "  gave  the  sensation  of  a  stream  of  air  or 
gas.  He  had  never  read  or  heard  of  the  epileptic  aura.  Nine  months  after- 
*  Vide  Clinique  medicale,  tome  ii. 
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ward  this  patient  had  recovered  his  former  health,  and  no  longer  had  the 
paroxysms  above  described. 

Other  attacks  consist  of  convulsive  movements  of  certain  muscles  without 
delirium  or  loss  of  consciousness.     In  a  case  under  my  observation  the  pttieof, 
a  young  man  apparently  in  perfect  health,  first  consulted  me  for  the  occsij«iooi/ 
occurrence  of  convulsive  movements  of  the  upper  extremities.     From  tioM 
to  time  the  hands  were  violently  jerked,  and  whatever  he  might  hap|)en  to 
hold  at  the  time  was  thrown  with  great  force.     It  was  unsafe  for  him  to  boM 
fragile  articles.     A  careful  examination  in  this  case  revealed  nothing  aboor- 
mal  save  these  convulsive  movements.     They  became  more  and  more  frerjoeirt 
and  shortly  they  extended  to  the  lower  limbs,  so  that  he  was  repeatedly  thron 
down  for  an  instant,  still  without  loss  of  consciousness.     At  length,  a Aertiie 
lapse  of  several  weeks,  he  had  a  severe  paroxysm  of  epilepsy,  and  the  milidT 
afterward  became  established.     In  a  case  under  my  observation  in  1804  par. 
oxysms  occurred  daily  more  or  less  frequently,  in  which  the  head  wai«  forcibl? 
drawn  toward  the  right  shoulder,  and  retained  there  for  a  few  seconds.   Tha 
affection  had  existed  for  five  years  without  eventuating  in  epilepsy.    The 
paroxysms,  however,  had  increased  in  frequency  and  severity,  and  he  appeared 
to  have  loss  of  consciousness  for  a  few  seconds,  although  he  did  not  fall.   In 
other  respects  the  patient  was  apparently  well.     Being  a  young  phyHician, 
he  suffered  from  the  anxiety  incident  to  a  knowledge  of  the  fact  that  tha* 
attacks  might  be  premonitory  of  the  graver  epileptic  paroxysms.    Three  yean 
afterward  he  wrote  to  me  that  the  paroxysms  were  not  more  frequont.bat 
more  severe,  causing  him  to  fall.     He  stat<;d  that  they  were  controlled  by 
large  doses  of  the  bromide  of  potassium.     Subsequently  he  had  some  par- 
oxysms  of  well-marked  epilepsy.     In   187J)  he  reported  to  me  that  neither 
epilepsy  nor  the  epileptoid  attacks  had  occurred  for  several  years. 

In  the  case  of  a  girl  aged  twelve  years  the  attacks  presented  the  folbiwin? 
features :  Almost  daily,  often  at  the  breakfast-table,  she  suddenly  manifested 
a  changed  expression  of  countenance,  appearing  as  if  frightened,  soraetinw 
uttered  some  exclamation  as  if  surprised,  and  her  consciousness  was  lost  for 
a  few  seconds.  Sometimes  the  face  was  distorted.  When  con8ciou!«De« 
returned,  she  almost  invariably  asked,  *'  What  time  is  it?"  There  had  nerer 
been  any  convulsive  movements  of  the  limbs,  but  they  were  sometimes  rigid. 
There  was  never  any  spasm  of  the  glottis. 

Epileptoid  attacks  occurring  in  persons  who  have  never  had  well-marked 
epileptic  paroxysms  are  to  be  considered  as  denoting  a  pathological  conditioi 
which  is  essentially  that  of  epilepsy.  Hence  the  obvious  importance  of  nol 
overlooking  their  significance,  in  order  to  prevent,  if  possible,  the  fully-<ieTel- 
oped  malady  which  is  foreshadowed.  Facts  showing  how  frequently  epilep- 
toid attacks  occur  without  being  followed  by  the  graver  form  of  the  diseiie 
are  wanting,  but  it  is  certain  that  the  latter  by  no  means  invariably  follon. 
The  physician,  therefore,  should  not  excite  unduly  the  fears  of  the  patient  of 
friends  by  predicting  that  these  minor  forms  are  necessarily  the  precursor! 
of  the  graver  form. 

The  TREATMENT  of  epilepsy  relates  to  the  management  of  the  |>aroxy9mi 
and  to  measures  for  effecting  a  cure.  The  latter  are  to  be  employed  in  the 
intervals.  Curative  treatment,  as  in  other  of  the  neuroses,  may  be  conveni- 
ently considered  as  rational  and  empirical. 

The  rational  treatment  consists  in  deriving,  as  far  as  possible,  indications 
from  an  investigation  of  each  case  with  regard  to  the  state  of  the  system, 
coexisting  disorders,  and  circumstancc^s  which  may  be  suspected  of  standing 
in  a  causative  relation  to  the  malady.  If  the  patient  be  of  a  full  habit  oi 
plethoric,  dietetic  and  other  measures  addressed  to  this  state  are  ntiontlh 
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Qdieated.  If,  on  the  other  hand,  the  patient  be  anaemic,  measures  of  an 
opposite  character  are  indicated.  Disorders  of  the  digestive  system,  uterine 
iffections,  and,  in  short,  morbid  disturbances  anywhere  in  the  economy, 
ihould  receive  appropriate  treatment,  as  they  may  possibly  be  in  some  way 
eoDcemed  in  the  development  or  perpetuation  of  the  malady.  The  presence 
or  otherwise  of  tseniw  is  to  be  ascertained.  Inquiries  with  respect  to  syphilis 
are  not  to  be  forgotten.  Phimosis  calls  for  appropriate  surgical  treatment. 
fOcular  defects,  whether  refractive  or  muscular,  should  be  corrected. —  H.] 
Babits  of  life  with  respect  to  the  probable  or  possible  causation  are  to  be 
icnitinized.  Overtasking  of  mind  or  body,  undue  exposure  on  the  one  hand, 
and  sedentary  habits  on  the  other  hand,  the  facts  with  regard  to  mental  and 
moral  influences,  the  abuse  of  alcoholic  stimulants,  the  immoderate  use  of 
tobacco,  and  especially  over-indulgence  in  venery  or  the  practice  of  mastur- 
bation, are  to  be  inquired  into.  In  brief,  an  important  part  of  the  rational 
treatment  consists  in  enforcing  observance  in  all  respects  of  the  laws  of 
health.  It  is  unnecessary  to  consider  the  many  and  varied  details  which 
tbis  part  of  the  treatment  involves. 

The  empirical  treatment  consists  in  the  employment  of  remedies  or  thera- 
peutical measures  which  experience  has  shown  to  be  sometimes  curative. 
The  number  of  these  is  large.  It  would  require  many  pages  simply  to 
ennmerate  the  drugs  the  curative  efficacy  of  which,  in  certain  cases,  has 
been  attested  by  honest  and  competent  observers.  The  list  is  so  extensive, 
the  testimony  with  respect  to  particular  remedies  is  so  conflicting,  and  the 
instances  of  incurable  epilepsy  are  so  many,  that  practititmers  are  likely  to 
enter  upon  the  treatment  of  a  case  without  much  expectation  of  success.  For 
the  reasons  just  stated  the  disease  is  not  infrequently  allowed  to  continue 
irithout  persevering  efforts  to  effect  a  cure ;  and  this  fact  may  in  a  measure 
aecount  for  the  number  of  cases  in  which  patients  remain  hopelessly  epilep- 
tic. Of  the  host  of  remedies  which  have  been  employed,  many  have  doubt- 
less proved  successful  in  a  certain  proportion  of  cases ;  but  without  any 
disposition  to  deceive  either  themselves  or  others  practitioners  have  often 
been  led  to  over-estimate  the  success  of  different  remedies  by  not  making 
allowance  for  the  following  facts :  An  active  remedy  will  frequently  prevent 
recurrence  of  the  paroxysms  for  a  considerable  period.  Under  the  use  of  a 
certain  remedy  a  patient  passes  weeks  or  months  without  a  paroxysm  ;  he  is 
ready  to  believe  himself  cured,  and  the  physician  is  happy  te  participate  in 
the  belief.  Now,  sooner  or  later,  the  paroxysms  in  most  cases  return,  and  the 
pttient  despairs  of  benefit  from  treatment  or  consults  another  physician. 
The  return  of  the  malady  may  not  be  known  to  the  physician,  who  had  sup- 
posed that  a  cure  was  effected,  and  in  the  mean  time  he  may  have  reported 
the  case  as  one  cured  by  the  remedy  employed.  Again,  the  paroxysms  cease 
in  some  case^  to  recur  for  weeks  or  months  or  years  without  any  treatment. 
I  have  notes  of  a  case  in  which  paroxysms  more  or  less  in  number  every 
Bonth.  and  sometimes  fifteen  or  twenty  in  twenty-four  hours,  had  occurred 
for  sixteen  years,  a  great  variety  of  remedies  having  been  tried  without 
trail;  and  at  length,  aftei  all  treatment  had  been  discontinued,  the  paroxysms 
mued  to  recur  for  ten  or  twelve  years,  when  they  again  returned,  but  at 
ong  intervals.  Making,  however,  due  allowance  for  the  temporary  interrup- 
ioQ  of  the  malady  either  by  the  treatment  or  spontaneously,  there  remain  a 
srtain  number  of  undoubted  cures  effected  by  difterent  remedies.  In  view 
*  this  fact,  cases  should  not  be  abandoned  without  the  faithful  trial  of  many 
medies.  Of  the  various  remedies  which  have  been  considered  as  curative, 
O0e  within  late  years  and  at  the  present  time  in  most  repute  are  the  follow- 
5:  The  nitrate  and  other  preparations  of  silver,  preparations  of  zinc,  digi- 
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talis,  opium,  the  narcotic  extracts,  especially  belladonna,  and,  above  all.  th< 
bromide  of  potassium. 

The  nitrate  of  silver  has  long  been  a  remedy  for  epilepsy,  and  its  occafiioDil 
efficacy  rests  on  abundant  testimony.     That  it  will  not  effect  a  cure  in  iht 
majority  of  cases  is  not  a  sufficient  reason  for  failing  to  make  trial  of  it  lo 
cases  which  resist  other  remedies.    Beginning  with  a  fraction  of  a  grain  fijr« 
times  daily,  the  dose  may  be  gradually  increased  to  three  or  four  gnioa 
An  effect  of  the  prolonged  use  of  this  remedy  in  some  cases  is  to  be  borne 
in  mind — namely,  permanent  blueness  of  the  skin.     To  avoid  this  effect,  tfce 
remedy  should  be  suspended  for  a  time  after  having  been  continued  for  tto 
or  three  months.     The  oxide  of  silver  is  less  likely  to  produce  discoloratjoft 
of  the  skin,  but  is  less  powerful  as  a  remedy. 

Of  the  preparations  of  zinc,  the  oxide  has  been  found  curative  by  different 
observers,  and  was  advocated  especially  by  Herpin,  who  claimed  that  in  his 
hands  a  cure  was  effected  by  this  remedy  in  26  of  42  cases.  The  mode  of 
administration  advised  by  Ilerpin  is  to  give  at  first  from  six  to  eight  pnin* 
daily  in  divided  doses  an  hour  after  each  meal.  The  quantity  given  dailjis 
to  be  increased  by  two  grains  each  week  until  it  reaches  forty-five  grains, 
this  quantity  to  be  continued  for  three  months.  The  remedy  is  not  to  be 
discontinued  after  the  cessation  of  the  fits. 

The  prospect  of  effecting  a  cure  according  to  Herpin,  by  this  or  any  remedy, 
other  things  being  equal,  is  proportionate  to  the  small  number  of  fits  which 
have  occurred.  If  there  have  been  more  than  five  hundred  fits,  the  probt- 
bility  of  a  cure  is  extremely  small.  In  a  few  cases  under  my  observation  in 
which  the  treatment  as  laid  down  by  Herpin  was  faithfully  carried  out  the 
remedy  proved  unsuccessful.  The  cases  reported  by  this  author,  however, 
afford  indubitable  evidence  of  a  certain  amount  of  curative  power ;  and  with 
reference  to  any  remedy  for  this  disease  there  is  no  known  means  of  determin- 
ing beforehand  whether  it  will  be  likely  to  prove  successful  in  any  particular 
case.  In  the  cases  in  which  I  have  tried  this  remedy  it  has  been  difficolt  to 
continue  it  long  after  the  maximum  of  quantity  is  reached,  on  account  of 
the  strong  antipathy  to  it  which  the  patient  acquires.  In  a  paper  published  i 
after  his  prize  essay  Herpin  advised  the  lactate  in  preference  to  the  oxide  of  ] 
zinc.  Babington  advocated  the  sulphate  of  zinc,  and  carried  the  quantitj 
given  per  diem,  for  several  weeks  in  succession,  to  thirty-six  grains  without 
producing  nausea.  The  phosphate  and  the  valerianate  of  zinc  have  beei 
recommended. 

The  ammoniated  copper  has  been  found  curative.  Of  12  cases  treated 
exclusively  with  this  remedy  by  Herpin,  4  were  cured.  The  dose  is  half  i 
grain,  increased  gradually  to  four  or  five  grains.  The  sulphate  of  copper ha» 
also  been  employed  successfully. 

Digitalis  is  said  to  have  been  long  a  remedy  of  much  repute  in  Ireland  for 
epilepsy,  and  its  efficacy  was  attested  by  Sharkey,  Crampton,  McCormack.aDd 
Corrigan.  The  infusion  is.  the  preparation  to  be  preferred.  The  quantitj 
given  daily  is  to  be  increased  to  the  amount  which  is  tolerated,  and  continued 
steadily  for  several  months. 

Opium  is  among  the  remedies  recommended  as  sometimes  curative,  and 
perhaps  it  deserves  a  trial  more  extended  than  appears  as  yet  to  hive  been 
given  to  it.  The  evils  of  the  habitual  use  of  opium  are  to  be  considered,  but 
with  a  fair  probalulity  of  effecting  a  cure  of  the  epilepsy  the  physician  would 
be  warranted  in  exposing  his  patient  to  this  danger. 

Of  the  different  narcotic  extracts,  belladonna  has  the  strongest  daims, 
based  on  the  testimony  of  different  'observers.  Trousseau  was  an  ardent 
advocate  of  this  remedy  as  capable  of  effecting  a  cure  in  a  certain  proportioi 
of  cases,  and  of  frequently  ameliorating  the  coudit;jon  of  epileptics  when  itfaila 
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to  prove  curative.  Trousseau  insists  that  a  fair  test  of  this  remedy  requires 
its  continuance  for  a  period  not  limited  to  months,  but  embracing  several 
years.  His  mode  of  administration  was  to  begin  with  a  small  dose  of  the 
extract  (gr.  -J)  once  daily,  to  be  continued  for  a  month  without  increase.  At 
the  end  of  each  month  the  dose  is  to  be  doubled,  until  as  large  a  dose  as  can 
be  conveniently  borne  is  reached.  The  tolerance  of  the  remedy  differs  in  dif- 
ferent cases.  After  the  disease  is  perceptibly  modified  the  doses  are  dimin- 
ished in  the  same  manner  as  they  were  increased.  Atropine  may  be  employed 
in  lieu  of  belladonna,  the  mode  of  administration  being  similar.  With  the 
use  of  belladonna  or  atropine  Trousseau  frequently  combined  the  employment 
of  the  nitrate  of  silver,  the  sulphate  of  copper,  and  the  lactate  of  zinc.^ 

Of  all  the  remedies  at  the  present  time  known  to  have  any  controlling  influ- 
ence over  this  disease,  the  bromide  of  potassium  justly  takes  the  lead.  This 
remedy  has  not  proved  as  successful  in  effecting  permanent  cures  as  was 
anticipated  twenty  years  ago,  when  it  was  first  employed  in  this  disease ;  but 
in  a  considerable  proportion  of  cases  paroxysms  do  not  recur  while  the  remedy 
18  in  use,  and  when  this  result  is  not  obtained  the  recurrence  of  the  parox- 
ysms is  often  rendered  less  frequent  and  their  severity  is  diminished.  It  has 
effected  permanent  cures,  making  due  allowance  for  occasional  spontaneous 
recoveries,  but  probably  the  number  of  instances  is  not  large.  The  remedy 
may  be  carried  to  the  extent  of  producing  distinct  bromism.  The  doses 
required  differ  considerably  in  different  cases  owing  to  difference  of  tolerance. 
For  an  adult  a  scruple  of  the  salt  may  be  given,  at  first  twice  or  thrice  daily. 
These  doses  are  to  be  increased  until  the  desired  effect  upon  the  disease  is 
produced,  unless  bromism  be  induced,  even  if  forty,  fifty,  or  sixty  grains  in 
each  dose  be  reached.  Whenever  bromism.  is  produced,  the  remedy  should 
be  discontinued  for  a  few  days  and  then  resumed.  If  no  effect  upon  the  par- 
oxysms be  produced  within  two  or  three  months,  it  is  useless  to  continue  the 
remedy  longer.  Having  ascertained  the  effect  produced  upon  the  disease  and 
the  tolerance  of  the  remedy,  it  should  not  be  discontinued,  except  at  intervals, 
for  one,  two,  or  more  years  ;  that  is,  provided  the  paroxysms  be  prevented  or 
rendered  infrequent.  It  does  not  seem  to  be  as  yet  ascertained  how  far  the 
other  bromide  salts  share  in  the  efficacy  of  the  bromide  of  potassium.  They 
should  be  substituted  for  the  latter  if  it  be  not  well  tolerated.  The  hydro- 
bromic  acid  appears  not  to  have  the  same  effect  as  the  bromide  of  potassium, 
and  it  has  even  been  thought  to  increase  the  frequency  of  the  paroxysms.  It 
is  of  course  important  not  to  carry  the  use  of  the  bromide  of  potassium  to  the 
extent  of  causing  an  alarming  degree  of  bromism  ;  and  the  fact  that,  given 
too  largely  or  continued  in  large  doses  too  long,  it  is  a  dangerous  toxical  agent, 
is  not  to  be  lost  sight  of.  The  following  case  is  of  interest  as  showing  the 
value  of  the  remedy  and  the  tolerance  of  large  doses  for  a  long  time :  An 
epileptic  patient  came  to  me  about  six  years  ago,  and  was  placed  upon  the 
bromide  of  potassium,  which  was  given  pretty  steadily  for  two  years,  the 
quantity  per  diem  being  about  a  drachm.  During  this  period  the  paroxysms 
were  infrequent  and  light.  The  quantity  per  diem  was  increased  to  two 
drachms,  and  continued  steadily  for  about  two  years.  During  this  period  he 
bad  but  a  few  paroxysms,  and  they  were  hot  severe.  Of  his  own  accord,  from 
some  misapprehension,  he  increased  the  quantity  per  dum  to  three  drachms. 
which  he  took  for  about  two  years.  During  this  period  he  was  exempt  from 
paroxysms.  At  the  end  of  the  two  years  he  came  to  see  me,  and  I  was  struck 
at  once  by  his  appearance.  His  face  had  a  vacant,  idiotic  expression,  and  be 
walked  with  a  staggering  gait  like  that  of  a  drunken  man.  Recognizing 
bromism,  I  then  ascertained  the  (juantity  which  he  had  been  taking  for  the 
past  two  years.     I  directed  him  at  once  to  suspend  the  remedy.     He  did  so 

*  Oinifpte  viidic^le. 
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for  a  week  or  two,  but  on  account  of  irial>iUty  u^  »leep  In    i.  mtM  I  'h<' 
of  a  drachm  at  night,     Mocan while,  he  had  u  severe   [»ar«  \  *  -ni        \ti 
weeks  the  bromism  had  entirely  dihunpeared.      He  hii?*  euntin 
in  the  dose  of  a  drachm  at  night,  and  for  two  moothij  there  li 
rence  of  the  paroxy**n)8. 

The  fact  of  syphilis  having  existed  at  a  period  even  remote  sbouhl  liad] 
the  euiployiuent  of  the  antisyphilitic  medication — nauiely,  the  io^tub  I 
putassium  and  the  bichhjride  of  mercury. 

It  will  i4uffi<»e  to  mention  &ome  other  remedies  which   are  witrthy  of  i 
in  the  eiiiies  in   which   the  bromide.^  fail,  such  a8  strychnia,  or  nax  vt<mi|] 
reeomiiiended  tn  small  dose.n,  especially  by  Marshall   iJall ;  votylcdon  umll 
ens.  an  ounce  of  the  fresh  juice  or  half  a  drachm  of  the  in>T '  - 
be  given  twice  daily ;  indigo,  beginning  with  moderate  dose^ 
the  amount  which  the  stomach  will  bear;  valerian  in  large  mm-. 
for  a  long  period  ;  musk,  camphor,  cimicifuga,  and  the  oil  of  ttirpeni 

[Remarkable  statements  have  been  recently  made  concerning  ibe  i 
effect  upon  epilepsy  of  Pasteur's  antirabic  inociilatiuns.  Twu  ebildrtsn  ^ 
had  been  bitten  by  rabid  dogs  were  treated  at  the  Pasteur  li 
with  the  result  of  curing  them  of  epilepsy*  rbttrc?ot, 
accidental  discovery^  gent  to  the  Pasteur  Institute  ati  in^ 
aged  twelve.  After  six  days'  inocutatiou  treatment  the  attai 
ly,  and  had  not  returned  two  weeks  later,  at  the  time  tb«*  * 
The  beneficial  effect  is  probably  due  to  the  nerveniattcr  < 
inoculation  fluid,  for  Babes  of  Bucharest  has  treated  mx  ca«e>.  of  epnf[ 
with  subcutaneous  injections  of  aseptic  nerve*«iatter  from  the  brain  of  I 
rabbit  and  sheep,  and  with  benefit  in  every  case*  Thia  novel  addiiioo  \/^\ 
therapeutics  of  epilepsy  demands  the  fullest  iuvestigation,* — H.l 

Van  der  Kolk  asserted  that  counter-irrit^ition  over  the  iincha  by  meiop^ 
wet  cupping,  setons,  and  issues  proved  successful  in  biB  bauds.     Otberf  i 
have  claimed  success  for  these  mt?tisures. 

Under  the  supposition  that   the  paroxysm  depends  upon   a  morbid 
springing  from  some  part  more  or  kvss  remote  from  the  tiervuu)*  een 
that  the  aura  indicati;.  the  point  of  departure  of  this  agency,  it  haji 
posed  to  interrupt  the   nervous  com njunieat ions  w*itli   the   part   by 
ligatures,  section  of  nerves,  the  actual  cautery^  and  even  aniputatu 
extremity  ;  but  in  the  great  majority  of  cases  panixysm*  are  nol 
by  an  aura,  and  when  this  exists   there  is  no  ground  for  the  eonjectnW 
it  denotes  a  causzitive  agency.     It  is  claimed  that  in  siuue  umtjinccd  in 
an  aura  starts  from  an  extremity,  a  counter-irritant  applied  between  th* 
ing-point  and  trunk  has  succeeded  in  arreftiug  the  paroxysm. 

Surgical  measures  for  the  eureof  epilejisy,  in  addition  to  those  just  alltli 
to,  are — ligation  of  the  carotids,  tracheotomy,  and,  after  injuriea  of  the  li' 
trt-'phining.  Ligation  of  one  or  both  of  the  carotids  has  been  repeatedly  li 
but  the  results  do  not  warrant  it.s  being  recommended.  The  same  is  \vxr 
tracheotomy,  which  wan  wnmily  advocated  by  Mar^^hall  Hall,  Trvplunii 
when  there  is  reason  to  believe  that  the  epih^psy  may  depend  on 
fracture  of  the  internal  (abb-  of  the  skull,  spicula  of  bone,  or  a  coll 
blood  or  pus,  is  a  warrantable  operati»»n.  In  *i5  cases  eoMccted  and  anil 
by  Prof-  Stephen  Smith,  the  rcKultfl  of  ihis  operation  were  an  folM 
'^  Kelieved^  but  not  cured,  3,  Immediate  relief  after  oneration  and  no  fart 
noti*  of  reduli,  2,  Relieved  for  une  month  or  uuuer  when  laat  wscn, 
Wtween  une  and  six  muniht^,  3;  between   ax  months  Attd  000  jatf« 

^  For  further  details  concerning  tJil«  melliod,  vide  Ann^td  <f  Ihe  Vnmrmi 

Scienct-B^  vol.  ti,  A  50. 
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Kstween  one  and  five  years,  8 ;  set  down  cured,  but  lapse  of  time  from  date  of 
operation  to  time  last  seen  not  given,  7."  ^ 

It  remains  now  to  consider  the  treatment  called  for  during  the  paroxysms. 
rhese  are  rarely  witnessed  by  the  physician  save  when  a  series  of  parox- 
fsms  occur  in  rapid  succession.  The  duration  of  a  single  paroxysm  is  so 
fbort  that  if  the  physician  do  not  happen  to  be  present  it  ends  before  he 
reaches  the  patient.  The  instructions  to  friends  or  attendants  should  be  to 
>lace  the  patient  on  a  bed  if  practicable,  and  not  to  attempt  to  restrain  by 
force  the  convulsive  movements.  All  articles  of  dress  j^hich  constrict  the 
leck  or  chest  should  be  removed  or  loosened.  To  prevent  wounding  of  the 
tongue  a  roll  of  linen  or  a  piece  of  soft  wood  may  be  introduced  between 
ihe  teeth.  A  congregation  of  spectators  around  the  patient  should  be  pre- 
sented, and  free  ventilation  should  be  provided  for.  The  patient  should  be 
kept  quiet  after  the  paroxysm  has  ceased,  and  be  soothed  by  cooling  lotions 
to  the  head. 

Epileptics  should  sleep  in  beds  with  raised  sides  to  prevent  injury  from 
being  thrown  upon  the  floor  by  the  convulsive  movements  if  a  paroxysm 
occur  during  the  night.  They  should  be  under  observation,  as  far  as  prac- 
ticable, during  the  night,  for  death  from  suffocation  has  resulted  from  the 
face  being  pressed  into  the  pillow  during  a  paroxysm. 

When  a  series  of  paroxysms  occur  measures  may  be  employed  to  prevent 
their  recurrence.  Ether,  valerian,  belladonna,  and  opium  may  be  given  for 
this  object.  The  most  effective  measure  is  the  inhalation  of  four  or  five 
drops  of  the  nitrite  of  amyl  at  the  instant  of  a  premonition  or  of  the  occur- 
rence of  a  paroxysm.  This  drug  arrests  the  paroxysm  by  relieving  the  spasm 
of  cerebral  arteries.  Patients  may  be  provided  with  this  remedy  for  the  pur- 
pose of  warding  off"  a  paroxysm.  A  paroxysm  may  perhaps  be  postponed, 
but  it  is  doubtful  if  it  be  preventable,  by  any  measures  resorted  to  when  pre- 
monitions are  experienced.  In  a  case  under  my  observation  a  friend  sat  by  the 
side  of  a  patient  the  whole  of  an  afternoon,  and  when  the  premonition  was  felt 
clashed  a  little  water  in  the  face.  The  paroxysm  was  apparently  prevented 
for  the  time,  but  it  occurred  as  soon  as  the  effort  to  prevent  it  was  discontinued. 

A  highly  important  point  connected  with  the  management  of  epileptics 
relates  to  measures  to  prevent  deterioration  of  the  mental  faculties.  In  so 
Par  as  impairment  of  mind  proceeds  from  disuse  of  the  mental  faculties,  it 
may  be  obviated  or  retarded  by  taking  pains  to  secure  as  much  exercise  of 
these  faculties  as  practicable.  It  conduces  greatly  to  an  alleviation  of  the 
unhappy  condition  of  epileptics  for  them  to  participate,  as  far  as  practicable, 
in  the  interests  and  social  enjoyments  of  life ;  and  if  practicable  it  is  some- 
times desirable  to  conceal  from  them  the  nature  or  the  extent  of  the  malady 
with  which  they  are  afflicted.  I  have  known  marriage  to  be  advised  by  the 
physician  in  the  case  of  a  young  woman.  Such  advice  cannot  be  too  strongly 
censured.  There  is  no  ground  to  expect  that  the  malady  will  be  favorably 
affected  by  marriii^e.  With  reference  to  this  step,  it  is  the  duty  of  the  phy- 
sician to  explain  fully  to  the  family  of  the  patient,  if  not  to  the  patient,  the 
nature  of  the  malady. 

The  existence  of  epilepsy  is  an  important  fact  in  certain  medico-legal  cases. 
In  the  transient  delirium  which  sometimes  succeeds  epileptic  paroxysms,  and 
which  may  be  incident  to  epileptoid  attacks,  violence  to  others,  and  even 
homicide,  may  be  committed.  The  occasional  occurrence  of  delirium,  lasting 
for  hours  or  days,  in  connection  with  the  disease,  is  to  be  borne  in   mind  in 

*  Vide  article  on  the  "  Surgical  Treatment  of  Epilepsy,"  etc.,  New  York  Journal  of 
Medicine,  March,  1852.  Prof.  Smith  in  this  article  gives  a  summary  of  facts  with 
respect  to  setons,  issues,  cauterizations  and  moxa**,  oiK.Tations  on  the  scalp,  traclie- 
>tomy,  amputation,  operations  on  the  nerves,  oi>erations  on  the  arteries,  and  ti-ephining. 
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giving  medical  testimony.  An  epileptic  under  my  observation,  a  quiet,  docile 
man^  has  repeatedly  said  to  me,  with  an  appearance  of  much  conoeniftkift 
he  had  fears  that  he  might  kill  some  one.  He  stated  that  he  was  consebii 
at  the  moment  of  an  intense  desire  to  kill  any  one  who  irritated  him. 

The  treatment  of  eases  in  which  epileptoid  attacks  occur,  either  wit^  or 
without  the  occurrence  of  epilepsia  gravior,  is  essentially  the  same  u  m 
cases  of  the  latter  form  of  the  disease. 


CHAPTER    VIII. 

THE    NEUROSES   (Continued). 
Hysteria.— Hystero-epilepsy  .--Catalepsy  .—Ecstasy  .—Somnambali8m.--TetMi» 

Hysteria. 

THE  name  hysteria,  as  commonly  used,  embraces  a  multiplicity  of  moHHi 
phenomena.  It  is  used  to  denote  an  abnormal  condition  of  the  nerroiu 
system  and  of  the  mind,  entering  largely  as  a  morbid  clement  into  a  variety 
of  affections.  The  hysterical  condition,  as  regards  the  mind,  involves  a  mor- 
bid susceptibility  to  emotions  and  a  defective  power  of  the  will  to  restnin 
their  manifestations.  A  person,  whether  male  or  female,  is  said  to  be  bys- 
terical  who  weeps  or  laughs  irrcpressibly  on  inadequate  occasions  and  when 
these  emotional  acts  are  incongruous.  Frequently  these  manifestation?  nf 
opposite  emotions  occur  in  alternation  and  with  an  abrupt  transition.  Weep- 
ing and  laughter  are  physiological  acts  when  they  represent  emotions  which 
are  natural;  that  is. excited  byadc(|uate  causes  and  not  exceeding  the  bounds 
which  observation  shows  to  be  consistent  with  health.  These  acts  are  path- 
ological when  they  do  not  represent  corresponding  emotions  or  when  they 
proceed  from  emotions  which  are  unnatural  in  view  of  the  circumstances 
under  which  thoy  occur.  The  emotions  may  be  real,  but  morbidly  excited 
or  in  morbid  excess.  On  the  other  hand,  the  hysterical  manifestations  in 
some  cases  simulate  emotions  which  do  not  exist.  Patients  sometimes  weep 
violently  without  experiencing  mental  anguish,  and  laugh  immoderately  with- 
out enjoyment.  An  intelligent  and  estimable  lady  in  advanced  life,  who  wtf 
under  my  observation  for  many  years,  was  subject  to  spells  of  uttering  loud 
explosive  sounds  resembling  those  of  laughter,  from  which  she  declared 
she  was  unable  to  refrain.  They  were  called,  in  the  family,  her  laughing  or 
screaming  fits.  These  were  the  only  hysterical  phenomena  in  the  case,  and 
it  was  frerjuontly  necessary  to  administer  a  full  opiate  to  arrest  them. 

A  tendency  to  exaggerate  subjective  symptoms  of  disease  often  enters  into 
the  hysterical  condition,  proceeding  sometimes  from  an  exaggerated  sense  of 
existing  symptoms  and  sometimes  from  a  morbid  desire  to  excite  interest  or 
sympathy.  It  is  an  important  part  of  the  knowledge  and  tact  of  the  p^a^ 
titioner  to  make  due  allowance  for  this  tendency  in  his  investigation  of 
symptoms.  In  some  cases  a  morbid  perversion  of  the  mind  leads  patient?  to 
undertake  to  practise  gross  frauds  as  regards  their  ailments.  They  pretend 
to  have  extraordinary  disorders,  and  re.sort  to  ingenious  and  persevering 
efforts  of  deception.  Here,  too,  the  knowledge  and  tact  of  the  physician  are 
called  into  requisition.     He  meets  not  infrequently  with  hysterical  malin- 
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gering  as  well  as  hysterical  self-deception.  Owing  to  the  facts  just  stilted, 
hysteria  is  associated  in  the  minds  of  many  with  either  imaginary  complaints 
or  imposition ;  and  hence  many  are  loath  to  consider  themselves  as  affected 
f ith  hysteria,  and  the  physician  leanis  reserve  in  the  use  of  this  term  in  his 
intercourse  with  his  patients. 

Other  symptoms  of  the  hysterical  condition  are  a  painful  sense  of  constric- 
tion in  the  epigastrium  and  the  sensation  of  a  foreign  hody  in  the  throat, 
known  as  the  globus  hystencun.  To  these  a  great  numher  and  variety  of  mor- 
bid sensations  might  be  added,  such  as  cephalalgia,  timntus  aurium,  eructa- 
tions, abdominal  tympanites,  irregular  chills  with  yawning  and  stretching, 
diuresis,  twitching  of  muscles,  cramps,  etc.  etc.  The  nervous  and  mental 
disorder  which  constitutes  what  is  commonly  called  the  hysterical  condition 
may  be  a.ssociated  also  with  a  host  of  aflFections.  This  condition  may  enter 
more  or  less  as  an  element  into  almost  any  disease.  There  are  certain  affec- 
tions often  found  associated  with  symptoms  denoting  this  condition.  It  will 
Baffice  to  enumerate  the  more  important  of  these,  as  follows:  1.  Neuralgia, 
especially  supraorbital,  cervico-occipital,  and  dorso-intercostal.  A  form  of 
Dcuraigia  almost  pathognomonic  is  that  in  which  the  patient  describes  the  pain 
18  if  produced  by  driving  a  nail  into  the  head  (clavus  hystericus).  2.  Hyper- 
jesthesia  of  the  surface,  either  limited  to  certain  situations  or  diffused  over  the 
body.  Affecting  the  abdominal  walls,  this  simulates  in  some  cases  peritonitis. 
3.  Anaesthesia,  local  or  general.  This  is  sometimes  unilateral  (hemianaesthe- 
«»),  and  it  is  generally  of  the  left  side.  Not  infrequently  the  sensibility  to 
lict  remains  while  the  sensibility  to  pain  is  lost  (analgesia).  4.  DiflFerent 
Tirietie»  of  functional  paralysis,  especially  paraplegia  and  nervous  aphonia. 
[These  are  often  associated  with  contractures,  which  in  the  upper  extremities 
ire  usually  in  the  direction  of  flexion,  while  in  the  lower  extremities  the 
position  assumed  is  usually  that  of  extension. — H.]  5.  The  so-called  hys- 
terical cough.  (Vide  p.  220.)  6.  Hypersesthesia  of  the  joints  simulating 
grave  articular  disease.  7.  Pain  and  tenderness  over  one  or  both  of  the 
OYaries,  oftener  on  the  left  side.  8.  Retention  of  urine.  9.  Notable  dimi- 
nution or  suppression  of  urine  (ischuria). 

What  I  have  called  the  hysterical  condition  embraces  the  milder  manifesta- 
tions of  hysteria.  Severer  forms  of  the  affection  are  hysterical  paroxysms 
characterized  either  by  convulsive  movements  or  coma  more  or  less  complete 
or  delirium.  In  some  cases  convulsions  constitute  the  most  prominent  feature 
of  the  paroxysms,  ooma  in  these  cases  usually  coexisting.  In  other  cases  coma 
occurs  without  convulsions,  but  the  coma  may  precede  or  follow  convulsions, 
and  in  some  cases  delirium  is  the  prominent  feature.  The  severer  forms  of 
hysteria,  therefore,  may  be  considered  as  threefold — namely,  hysterical  con- 
Tulsions,  hysterical  coma,  and  hysterical  delirium. 

Hysterical  convulsions  occur  in  persons  subject  to  the  milder  manifestations 
of  hysteria,  and  the  latter  are  frequently  premonitions  of  the  former.  The 
deTelopment  of  the  paroxysm  is  generally  gradual ;  the  convulsions  are  pre- 
ceded by  notable  distress,  referred  to  the  epigastrium,  by  a  sense  of  choking 
or  suffocation,  and  sometimes  by  a  feeling  as  if  a  solid  body  or  ball  ascended 
from  the  abdomen  to  the  throat  (gfoJms  In/stericus).  The  convulsive  move- 
ments are  often  first  manifested  in  the  muscles  of  the  eyelids  and  eyeballs. 
Other  of  the  muscles  of  the  face  are  rarely  affected,  and  hence  movements 
more  or  less  rapid  of  the  eyes  and  constant  nictation  are  higlily  distinctive 
of  an  hysterical  paroxysm  if  the  movements  be  limited  to  these  facial  muscles. 
These  muscles  may  be  alone  affected,  but  frequently  the  convulsive  move- 
ments extend  to  the  extremities  and  trunk. 

A  distinctive  feature  of  the  convulsive  movements  of  the  body  and  limbs 
ii  they  are  not  purely  automatic.    Patients  throw  their  limbs  in  various  direc- 
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lions;  they  tumble  about  the  bed  with  viulence,  rulliiig  frnm  the  M<o4 
floor^  and  fttrikhig  with  force  againr^t  solid  &ubHUiH<es  if  nut  |>reTciitrd. 
struggle  with   tbo^e  who  attempt   to  restrain  thetn,  litid   mimetimcf  »ior] 
prodigioui*  degree  uf  strength.     After  inuJiing  aetive  tii»)vementj»  fi>*f  mf^ 
minutes  they  rctnain  comparatively  quiet  fur  a  time^  and  the  cuicivulMtf  i 
then  renewed.    At  tinier  they  gra.^p  the  thruat  a^  if  to  reruave  ai»«oh«tni(liii 
strike  the  breast,  or  tear  the  hair     The.se  movements  are  in 
voluntary.     They  are  directed  by  a  deHriau!*  volition,  in  thi.^ 
essentially  from  the  convulsions  of  epilepsy  or  eclampsia,  whuh  ^ic  |*uft]v 
autouKitic  or  iuvoluniary.     Automatic  movements,  however,  in  ccrtftiir  oik^ 
enter  more  or  le^  iwo  hysterical  convuUir>ns.     Tonic  spasm  of  the  |)OtWriur 
muscles  of  the  frtirak,  bending  the  body  backward  so  that  the  trunk /hf*4i<i,i&4 
lower  limbs  fbjte  \h^  arc  of  a  circle,  constituting  what   is  known  a*^  ••|MJtfjU 
(onosj  oocufk<Tri  j>iome  case??  of  hysteria*    The  jaws  are  sometime*  firmly  cl<)^ 
as  in  trismus.     In  the  intervals  between  the  active  movements  tbe  Duieks 
are  often  rigid. 

Consciousness   during    the   coovulsive   movements   and    io    the  itit^ 
appears  to  be  lost,  but  generally  the  patient  has  more  or  less  coguiiaaee  ( 
what  is  said  and  done  ;  a  fact  which  the  practitioner  may  often  turn  lu  j 
account  in  the  management.     The  face  is  sometim'     '^     ■     i  and  i^aiseua 
pale.     Respiration  is  ol\en  notably  disturbed,  in  soi  being  ^xtn'B 

rapid  and  irregular,  in  other  casew  slow  and  suspiriouN,  u  is  uxtr^u 
for  foamy  saliva  to  be  ejected  frotn  the  mouth  or  for  the  ton  gut*  iii  U 
The  spasm  of  the  larynx  and  muscles  of  respiration  which  t-^  ? 

lepsy  is  wanting;  the  nostrils  are  usnallv  dilat^sd ;  and  nict 
ments  of  the  eyes  generally  continue.     The  pulse  is  frequently  but 
not  at  all  alfecled.     The  heart,  however,  sometimes  nvis  with  violo 
irregularity.     The  irannuillity  of  the  circulation   in  some  ca«es  is  a  strilj 
feature.     TIjc  duration  rif  the  paroxysm  varies  much  in  different  casei 
very  rarely,  if  ever^  is  limited  to  a  few  moments;  and  it  may  conciouc*  f 
period  varying  fronj  half  an  hour  to  several   hour*.     The  convul.tivti  n 
ment.s  gradually  go  off,  and  the  disappearance  of  the  panixysm  i%  rr«N]Ui*oll 
accompanied  by  cries,  groans,  sighs,  loud  weeping,  or  spasmodic  ImujehU 
Copious  diuresis  often  occurs  at  the  ternn nation  of  the  paroxysm. 

It  h  important  to  diseriminate  hysterical  convulsions  f 
ysms  and  epileptiform  convulsions  or  eclampsia.  The  1 
gents  certain  points  which  in  general  suffice  for  the  diflcicntul  du^ 
namely^  the  evidence  of  volition  in  the  diaracter  of  the  mnvrmfnti 
gradual  development  of  the  attack;  absence  of  convubive  u\ 
muscles  of  the  face  except  those  of  the  eyed;  absence  of  I 
blood  upon  tlje  lips  ;  the  respiration  disurdered,  but  not  suspended,  by  ^il^ 
of  the  larynx  and  respiratory  muscles;  the  long  duration  of  the  paro3ty»m*: 
the  incomplete  lo.ss  of  consciousness ;  and  the  occurriince  of  symptowt*  tbnfl' 
ing  the  hysterical  condition  prior  to  and  following  the  paroxysm.  It  is  a  f* 
however,  not  to  be  lost  sight  of,  that  epilepsy  or  eclampsia  may  be  rnnjciti 
with  hysterical  convulsions. 

Hysterical  coma  enters  more  or  less  into  the  paroxysms  juat  de»crib<d. 
m^y  precede  and  follow  them,     tt  is  sometimes  accompanied  by  canvaN 
movemetits  limited  to  the  eyelids  or  eyes,  but  it  occurs  without  any  om% 
aions,     In  a  case  of  simple,  ordinary  hysterical  coma  the  patient  He 
rontly  in  a  state  of  proAmnd.  trnoijuil  sleep.    The  countenance  present 
ural  appearance,  and   the  respiration  is  quiet,  with  perhaps  occasional  m% 
The  pulse  h  regular,  and  is  neither  accelerated  nor  retarded,  and  ih 
frequently  more  or  less  rigidity  of  the  muscles.       Attempts  to  rouiR* 
patient  from  this  state  are  ineffectual  or  answers  to  question*  are  ob 
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iriih  much  difficulty  and  in  feeble  whispers.  The  muscles  offer  resistance 
o  efforts  to  separate  the  jaws.  The  quasi-comatose  state  continues  for  a 
variable  period,  often  for  hours  and  sometimes  for  days,  if  not  successfully 
jreated.  Patients  in  this  state  are  not  completely  unconscious.  They  are 
M>giiiiant  of  what  is  said  and  done.  Sensibility  to  pain  is  blunted,  but  not 
ibolished;  pinching  or  pricking  the  skin  may  be  borne  without  flinching,  but 
stronger  impressions,  such  as  are  produced  by  the  application  of  a  heated 
bammer  or  the  prolonged  cold  douche,  occasion  suffering. 

Attacks  of  this  kind  occasion  great  alarm,  and  the  physician  will  naturally 
participate  in  the  apprehensions  of  friends  if  he  fail  to  determine  the  nature 
of  the  affection.  It  is  to  be  discriminated  from  apoplexy,  and  the  diagnostic 
points  are  as  follows :  The  attacks  do  not  present  the  stertor  of  apoplexy,  and 
hemiplegia  is  wanting;  the  pupils  respond  readily  to  light;  the  patient  is 
perhaps  known  to  be  subject  to  hysteria.  The  symptoms  of  the  hysterical 
condition  precede  the  coma.  The  age  of  the  patient  will  be  likely  to  be 
under  the  period  when  apoplexy  is  most  liable  to  occur ;  and  in  ordinary  hys- 
terical coma  the  nature  of  the  affection  is  generally  speedily  declared  by  the 
efficacy  of  certain  measures  of  treatment  to  be  presently  mentioned. 

Uraemic  coma  is  to  be  excluded.  Antecedent  and  coexisting  symptoms 
relating  to  the  urine,  general  dropsy  in  some  cases,  and  the  absence  of  hys- 
terical premonitions,  will  suffice  for  this  differential  diagnosis.  Abercrombie 
related  cases  of  fatal  coma  occurring  in  women  which  are  liable  to  be  mis- 
taken for  hysteria,  nothing  being  found  after  death  to  account  for  the  coma 
except  cerebral  congestion.  Williams  described  these  cases  in  the  following 
terms :  "A  young  female  becomes  anaemic,  and  after  exhibiting  various  symp- 
toms of  feeble  general  circulation,  with  headache,  drowsiness,  and  impaired 
sensorial  functions,  suddenly  becomes  worse,  passes  into  a  state  of  stupor, 
with  dilated  pupils,  sometimes  varied  by  slight  manifestations  of  delirium, 
throbbing  of  the  carotids  and  partial  heat  of  the  head,  and  dies  comatose. 
On  opening  the  head  a  small  quantity  of  serum  is  found  under  the  arachnoid 
and  in  the  ventricles,  sometimes  with  a  little  lymph  (in  one  case  there  was 
none).  The  vascularity  of  the  membranes  is  remarkable,  but  the  vessels 
most  distended  are  the  veins,  and  in  the  larger  of  these  and  in  the  longitudi- 
nal sinus  there  is  a  firm  coagulum."  *  I  had  met  with  cases  answering  to  this 
description  many  years  ago,  before  uraemia  was  as  well  understood  as  now. 
The  existence  of  uraemia  in  such  cases  seems  now  to  afford  a  rational  inter- 
pretation of  the  phenomena ;  yet  I  have  met  with  a  case  in  which  repeated 
careful  examinations  of  the  urine  gave  no  evidence  of  renal  disease. 

There  is  a  possibility  of  confounding  the  coma  dependent  on  meningitis 
with  hysterical  coma.  Meningitis  is  to  be  excluded  by  the  fact  that  the 
coma  has  not  been  preceded  by  the  diagnostic  symptoms  of  that  disease — 
namely,  pain  in  the  head,  intolerance  of  light,  suffusion  of  the  eyes,  throb- 
bing of  the  carotids,  etc.  The  thermometer  may  aid  in  the  exclusion  of 
meningeal  or  any  other  acute  inflammation.  If  an  acute  inflammation  exist, 
the  heat  of  the  body  is  more  or  less  raised  ;  whereas  hysteria,  existing  alone, 
does  not  usually  give  rise  to  any  increase  of  heat.  By  this  also  meningitis 
may  be  excluded  in  cases  of  hysterical  delirium.  Hysteria  may,  however, 
be  attended  by  rise  of  temperature,  so  that  the  existence  of  pyrexia  in  itself 
does  not  positively  exclude  the  existence  of  hysteria. 

Under  the  head  of  hysterical  coma  may  be  embraced  certain  extraordinary 
cases  in  which  the  mental  faculties,  the  senses,  and  sensibility  are  suspended 
more  completely  and  for  a  longer  period  than  in  ordinary  cases.  These  cases 
are  likely  to  occasion  much  embarrassment  in  the  mind  of  the  young  prac- 
titioner.    As  an  illustration,  in  the  early  editions  of  this  work  I  have  given 
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with  cuiisiderablt?  detail  an  account  af  a  hospital  cai*e  of  wUicli  v 
us  follows:  The  patient,  a  uinn  twcnty-tivt.'  years  uf  age,  wjts  n 
«*tat€  uf  unconsciousness,  the  previous!  history  not   having  be<^it  .1* 
Fur  seven  days  he  remained  most  of  the  time  in  an  uneongciuuf  >t:«t 
eyes  were  J40!n4-*linlei^  open  uud  sometimes  closed.      He  apj 
notice.     The  pujdb  were  muhtle,  and  neither  contracted   i 
creeping  over  the  fuce^  and  even  <iver  the  conjunctiva^  did  imi 
Drinks  intrudnced   into  the   mouth  were  retained  thtre  for  son 
the  greater  part  C8ca[>ed,     The  respirations  were  perfectly  nonn 
7ti  and  rcijular;  the  s^kin  was  natural,  and  tJicre  wa**  neither  lii 
tenderness  of  the  uhdoinen.     He  lay  motionless,  not  changiog  ht»  | 
and  giving  no  niauifestution  uf  .suffering, 

The  treatment  consisted  of  the  cold  dcmche  (which  had  no  effect),  1 
of  turpentine  and  aHnfa*tida,  and  fluid  nourishment  by  the  xuoiit} 
urine  was  withdrawn  with  the  catheter.  On  the  fourth  day  ther^  wa.- 
improvement.  The  eyes  were  open  and  denoted  intelligence ^  hut  h* 
*<peak  or  give  heed  to  i^ue»tion».  He  took  nutriment  freely  and  with 
ent  relinh.     On  llits  day  he  had  a  paroxysm  of  violent  weeping. 

He  relapsed  intu  the  former  condition  on  the  fifth  day-  Castor olH 
prescribed  *tn  this  day,  no  dejection  having  taken  fdace  wince  hi 
He  urinated  viduntarily  while  pr»?parations  were  making  to  if 
catheter.  The  bowels  were  moved  freely  after  four  minims  of  exuioii  nil  i 
been  given.  He  resisted  the  udministrution  of  the  oil  as  w*«Il  aa  of  tifi 
and  nourishuient.  The  dejections  were  not  pahsed  in  ht?d,  but  he  dispw 
his  body  so  that  they  were  passed  upon  the  fluor.  On  the  seventh  da v ,  tli^'fy 
being  no  mat^jrial  t'hange,  ''firing"  was  resorted  tu  by  means  of  a  hAiuutfr 
heat'tid  by  boiling  water.  He  btire  the  heated  iron  for  s^^me  time  wirh»»ul 
manifesting  pain,  but  un  continuing  thit  applieatiioi  he  made  vigornu«  rtust- 
ance,  and  at  length  protruded  the  tongue  when  requested,  and  took  hr 
and  water  freely^ 

On  the  eighth  day  tlic  improvement  was  marked.      Ho  took,  however  J 
bttle  notice,  and  replied  tn  questions  slowly  in  a  foeblc  wbisfKjr.     On 
eleventh  day  he  was  dressed,  without  any  effort  on  hia  part»  and  niadr  fap 
up.     He   remained  sitting  in  one  p<»^itirm,  the  eyes  6xed  in  one  direrti^ 
He  protruded  the  tongue  slowly  and  partially  when  requested,  but  did 
reply  to  questions.     On  the  twelfth  day  tliere  wait  a  marke<l  eh?»n?»» 
greeted  me  with  a  smile  and  offered  his  hand.     He  walked  uf  hi- 

He  relapsed  on  the  fourteenth  day  into  the  former  stat<*  uf  un»  • 
and  **  firing"  was  again   resorted  to.      By  this  measure  he  was  1 
ciently  to  take  nutriment.      He  continued  in  this  state  until   the 
day.     On  that  day  he  was  made  to  walk  about  the  ward  with  a^snttance,  J 
the   experiment   was   tried  of    leaving  him    unsupported.     Af^er  renuun| 
motionless  for  several  minutes  he  dropped  down^  but  in  a  way  not  to 
an  J  injury. 

On  the  eighteenth  day  he  talked  and  walked  about  of  his  own  accord. 
the  nineteenth  day  he  again  relapsed  into  silence  and   anwillingncst*  to  1 
food.     *' Firing"  was   resumed,  and   by  means  ctf  this  measure  he  wa»  m^ 
to  walk  into  the  open  air.     On  the  twentieth  day  he  walked  about  an 
freely.     After  this  date  he  progressively  improved^  and  he   wa*  dil 
well  at  the  end  of  three  weeks. 

Nothing  could   be  ascertained   respecting  the  caase  of  this  attnek. 
patient  stated  aAer  his  recovery  that  he  recollected  wb 
ing  his  illness.     I  did  not  discover  that  the  mind  was 
bj  any  dominant  idea,  as  in  ecstasy.     Consciousness  was   not   lost,  bat 
exercise   of  the    faculties    depeji<h'ri(    an   the    r^mbrospJiiLt!    ^\>tvMi    wni*  '0 
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great  measare  suspended.  A  morbid  moral  pervcrsencss  appeared  to  be  an 
element  in  the  ease,  as  in  most  cases  of  hysteria,  but  it  is  certain  that  the 
patient  was  not  a  malingerer. 

Tbe  diagnosis  of  hysterical  coma  in  this  case  was  based  on  th^  symptoms 
which  have  been  stated,  together  with  the  absence  of  fever,  as  well  as  of  the 
evidence  of  disease  of  the  kidneys  or  of  any  other  organ.  I  have  met  with 
t  few  other  cases  presenting  the  same  charact'Cristic  features,  and  in  two  of 
these  instances  the  patients  were  of  the  male  sex.  In  one  of  the  cases  cata- 
lepsy existed.     In  each  case  the  termination  was  in  recovery. 

Hysterical  delirium  occurs  generally  subsequent  to,  or  in  alternation  with, 
the  paroxysms  of  convulsions  or  of  coma  which  have  been  described,  but  it 
abo  occurs  alone.  It  is  preceded  and  followed  by  symptoms  characteristic 
of  the  hysterical  condition.  The  delirium  is  active,  and  is  manifested  in  some 
cases  by  wild,  excited  talking,  the  mind  passing  rapidly  from  one  topic  to 
another.  The  mind  may  run  on  either  gay  or  grave  topics,  or  there  may  be 
an  incongruous  union  of  both.  Patients  are  sometimes  violent.  Occasionally 
they  use  vulgar  and  obscene  language.  In  some  cases  the  mind  acts  under 
tbe  influence  of  insane  delusions,  and  these  sometimes  involve  spectral  illu- 
sions. 

Of  the  pathology  of  hysteria  in  the  severer  forms  just  described,  all  that 
can  be  said,  with  our  present  knowledge,  is,  that  it  involves  a  functional  mor- 
bid condition  affecting  the  nervous  system,  especially  in  its  relations  with  the 
nental  faculties.  An  important  element  of  the  affection  is  disorder  and 
weakness  of  the  will ;  the  affection,  however,  is  by  no  means  purely  mental, 
bat  proceeds  from  a  pathological  state  of  the  cerebral  organs  with  which  the 
perceptive  and  emotional  faculties,  together  with  the  will,  are  connected. 
Tbe  three  forms  of  hysteria  which  have  been  described  differ  considerably 
as  regards  the  morbid  manifestations,  but  that  they  are  different  forms  of 
one  affection  is  shown  by  their  coexistence  or  occurrence  in  alternation,  by 
certain  symptoms  characteristic  of  the  hysterical  condition  which  occur  alike 
in  connection  with  each  form,  and  by  the  fact  that  what  we  know  of  the 
causation  applies  equally  to  the  three  forms. 

Hysteria  may  occur  at  any  period  of  life,  but  in  the  majority  of  cases 
patients  are  between  fifteen  and  twenty  years  of  age.  I  have  known  it  to 
be  well  marked  in  a  girl  ten  years  old.  It  is  of  rare  occurrence  either 
before  the  evolution  of  the  sexual  instinct  or  after  the  period  when  it  may 
be  supposed  that  venereal  desires  have  ceased ;  but  it  sometimes  continues 
into  advanced  age.  The  symptoms  which  characterize  the  hysterical  condi- 
tion are  not  very  uncommon  in  males.  The  name  hysteria,  therefore,  which 
in  its  etymology  refers  to  the  uterus,  is  a  misnomer. 

The  causation  appears  to  require  a  peculiarity  of  constitution.  There  are 
some  persons  who  are  constitutionally  prone  to  hysteria,  and  there  are  many 
who  are  incapable  of  having  it.  The  hysterical  diathesis  often  exists  in 
members  of  the  same  family.  A  great  variety  of  causes  may  contribute  to 
the  development  of  the  affection,  among  the  more  frequent  being  anaemia, 
overtaxing  of  mind  and  body,  mental  anxiety  or  grief,  and  the  prostration 
incident  to  various  diseases.  The  influence  of  causes  pertaining  to  the  sexual 
ijstem  has  doubtless  been  much  exaggerated ;  but  the  agency  of  excessive 
venereal  indulgence  or  of  masturbation  on  the  one  hand,  and  of  continence 
«D  the  other  hand,  in  certain  cases  is  not  to  be  doubted.  Sudden  disappoint- 
ment, affliction  from  loss  of  friends,  violent  anger,  jealousy,  and  other  kinds 
rf  strong  mental  excitement,  often  act  as  exciting  causes  of  an  hysterical 
paroxysm.  A  desire  to  excite  in  the  minds  of  friends  or  others  anxiety  or 
abnn,  and  to  furnish  occasion  for  interest  or  sympathy,  contributes  to  that 
sitDdoDinent  or  perversion  of  the  power  of  the  will  which  enters  into  the 
50 
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paroxysms.  The  hysterical  constitution  may  be  developed,  and  is  often  fo 
tered,  by  the  absence  of  wholesome  restraint  and  discipline  in  the  mant^ 
ment  of  youth,  and  by  an  unfortunate  habit  to  which  women,  more  tl^ 
men,  often  become  addicted — namely,  of  concentrating  unduly  the  attend 
on  personal  sensations  and  sentiments. 

As  regards  prognosis,  hysterical  attacks  are  proverbially  devoid  of  dan  ^ 
The  practitioner,  however,  is  not  to  lose  sight  of  the  fact  that  hysteria  ma  y  ^ 
associated  with  affections  which  are  serious.  He  should  not  be  too  ready^^ 
set  down  morbid  phenomena  to  the  account  of  hysteria;  and  it  behooves 2^ 
to  be  careful  not  to  confound  hysteria  with  other  affections. 

The  TREATMENT  of  hysteria  is  to  be  considered  with  reference— ^/^n/.  to 
the  hysterical  condition ;  and  second^  to  the  paroxysms  which  have  be«Q 
described. 

The  hysterical  condition  calls  for  remedies  to  soothe  the  nervous  ajsiaa, 
but  opiates  arc  to  be  avoided.  Valerian,  asafoetida,  lactucarium,  ether,  belli, 
donna,  hyoscyanius,  and  the  valerianate  of  ammonia  are  appropriate  remediet 
Of  these,  the  first  two  are  the  most  efficient.  The  bromide  of  potassium  hii 
in  some  cases  a  remarkably  soothing  effect.  Alcoholic  stimulants  should  be 
recommended,  if  at  all,  with  great  reserve,  lest  the  patient  take  adTantage 
of  the  sanction  of  the  physician  and  resort  to  them  more  frequently  and 
freely  than  prudence  warrants.  The  most  important  part  of  the  treatment 
is  hygienic.  The  object  is  to  invigorate  both  body  and  mind.  With  regard 
to  bodily  vigor,  good  diet,  abundant  exercise  in  the  open  air,  and  regular 
habits  as  regards  sleep  are  important.  With  regard  to  mental  vigor,  health- 
ful occupation  of  mind,  and  avoidance  as  far  as  possible  of  everything  calca- 
lated  to  produce  undue  development  of  the  sentiments  and  passions  or  to 
excit€  the  imagination,  are  to  be  enjoined.  The  causes  which  may  be  tm- 
pected  in  individual  cases  are  to  be  removed  as  far  as  practicable.  The 
patient  should  be  encouraged  to  endeavor  to  increase  the  power  of  the  wiU 
to  resist  a  tendency  to  give  way  to  emotional  disturbance.  For  this  pur- 
pose the  discreditable  character  of  the  affection  may  sometimes  be  referred 
to  with  advantage.  The  moral  management  will  involve  details  suited  to 
individual  cases,  which  must  be  left  to  the  discretion,  delicacy,  and  tact  of 
the  practitioner.  Cases  in  which  ailments  are  exaggerated  or  simulated 
with  a  view  to  excite  attention,  curiosity,  or  commiseration  are  unhappily 
not  infrequent.  As  the  determination  of  the  patients  in  these  cases  is  not  to 
get  well,  the  varied  measures  of  treatment  which  are  adopted  prove  of  course 
ineffectual.  These  cases  sometimes  tax  severely  the  patience  and  temper  of 
the  physician. 

In  treating  cases  of  hysterical  convulsions  it  is  to  be  borne  in  mind  that 
if  left  to  pursue  their  course,  simply  preventing  the  patient  from  the  self- 
infliction  of  wounds  or  bruises,  they  would  end  spontaneously;  and  it 
would  perhaps  be  as  well  for  the  patient  if  the  paroxysm  were  allowed  to 
exhaust  itself;  but  the  anxiety  and  alarm  of  friends  generally  require  a 
resort  to  measures  to  arrest  the  convulsive  movements.  The  prolonged 
application  of  the  cold  douche  to  the  head  is  generally  saccessfnl.  The 
head  of  a  patient  is  to  be  held  over  a  tub  and  cold  water  poured  upon  it 
continuously  until  the  convulsions  cease  and  the  patient  admits  being 
relieved  and  begs  that  the  measure  may  be  discontinued.  Remevbering 
that  consciousness  is  not  usually  abolished,  and  that  the  convulsions  depead 
upon  a  delirious  volition,  the  physician  should  take  care  to  state  repeatedir 
that  the  douche  is  to  be  persisted  in  until  the  patient  is  able  to  express  teBtf, 
and  is  to  be  repeated  if  the  relief  be  not  permanent.  It  is  unqaestionible  tbt 
the  efficiency  of  this  measure  depends  considerably,  if  not  chiefly,  on  it*  moni 
effect.     The  physician  should  also  give  to  the  friends,  within  the  bearing  rf 
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the  patient,  positive  assurances  that  there  is  no  danger  and  that  the  parox- 
Tsm  will  certainly  be  arrested.  After  the  convalsions  cease,  if  the  patient 
be  much  distressed,  an  opiate  may  be  given,  either  by  the  mouth  or  by  the 
hypodermic  method,  but  if  valerian,  asafoetida,  or  ether  will  suffice,  it  is  to  be 
preferred. 

In  an  ordinary  paroxysm  of  hysterical  coma  the  douche,  as  just  described, 
will  almost  invariably  succeed  in  restoring  consciousness.  The  same  course 
is  to  be  pursued,  with  respect  to  moral  management,  as  in  paroxysms  of  hys- 
terical convulsions.  The  treatment  after  consciousness  is  restored  is  the  same 
as  in  cases  of  convulsions  after  these  have  ceased.  In  cases  of  prolonged 
hysterical  coma  ^*  firing,"  repeated  from  time  to  time,  is  the  most  effective 
measure.  Nourishment  should  be  given,  forcibly  if  necessary,  and  as  sensi- 
bility and  consciousness  return  the  exercise  of  the  will  in  taking  food,  sitting 
ap,  and  performing  other  voluntary  acts  should  be  enforced. 

In  hysterical  delirium,  if  mild,  the  remedies  which  have  been  mentioned, 
Talerian,  asafoetida,  etc.,  with  soothing  management,  may  suffice.  If  the 
delirium  be  violent,  the  tartrate  of  antimony  and  potassium,  carried  to  the 
point  of  nausea,  will  be  likely  to  tranquillize  the  patient. 

After  the  paroxysms  have  ceased  in  each  of  the  three  forms  the  treatment 
resolves  itself  into  that  called  for  by  the  hysterical  condition. 

Among  the  most  remarkable  phenomena  of  hysteria  is  the  influence  exerted 
upon  anaesthetic  parts  by  the  application  of  various  metals.  The  application 
of  metals  for  this  purpose  is  called  metalio-therapi/.  The  main  facts  were 
discovered  long  ago  by  Burq  ;  but  they  have  been  more  fully  studied  in  late 
years  by  Charcot  and  his  pupils  in  the  Salp^tri^re  in  Paris,  where  most  extra- 
ordinary and  unusual  forms  of  hysteria  are  observed.  It  is  found  that  the 
application  of  certain  metals  to  an  anaesthetic  part  restores  sensation  in  this 
part  and  often  over  a  wider  district,  and  strangely  causes  a  transfer  of  the 
anaesthesia  to  an  exactly  corresponding  part  of  the  opposite  side.  The  most 
efficacious  metals  are  iron,  gold,  silver,  zinc,  and  copper,  but  others  are  also 
employed.  Not  only  metals,  but  magnets,  blocks  of  wood,  mustard  plasters, 
and  other  agents  may  produce  similar  effects.  In  a  similar  way  have  been 
produced  restoration  and  transference  of  unilateral  loss  of  vision,  hearing, 
taste,  and  smell.  An  explanation  of  these  strange  phenomena  has  not  been 
given,  nor  is  the  practical  application  of  metallo-therapy  of  much  importance. 

[In  all  forms  of  hysteria,  but  especially  in  those  associated  with  paralysis 
and  contractures,  a  course  of  the  Weir  Mitchell  treatment,  consisting  of 
isolation  from  sympathetic  friends  and  relatives,  absolute  rest  in  bed.  mas- 
sage, electricity,  and  copious  alimentation,  is  often  followed  by  brilliant 
results.  Hypnotic  suggestion  is  another  therapeutic  resource  which  deserves 
a  more  systematic  employment  than  it  has  yet  obtained  outside  of 
Paris.— H.] 

Hystero-epilepsy. 

Hysteria  and  epilepsy  are  distinct  affections,  but  they  are  not  antagonistic 
to  or  incompatible  with  each  other.  A  person  may  be  subject  to  both,  and 
it  may  happen  that  hysterical  phenomena  may  precede  or  follow  an  epileptic 
paroxysm.  The  term  hystero-epilepsy,  as  used  by  Charcot  and  others,  how- 
ever, is  applied  to  cases  in  which  hysteria  simulates  more  or  less  of  the  phe- 
nomena of  epilepsy.  In  an  hystero-epileptic  paroxysm  hysteria  is  the  primary 
and  essential  malady,  but  in  addition  there  are  tonic  or  clonic  convulsions 
which  are  automatic.  The  tongue  or  cheek  may  be  wounded  and  foamy  naliva 
escape  from  the  mouth.  There  may  be  an  aura  which,  according  to  Charcot. 
often  has  its  source  in  one  of  the  ovaries.  Pressure  over  the  region  of  the 
ovary  sometimes  excites,  and  methodic  compression  sometimes  averts,  a  par- 
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oxy^m.     An   importiiiit  puint  of  distinction  between  n  c^irnkmaUoti  «f  l 
two  affections  and  tbe  Hiiuulution  of  cpilepi^y  i^  tUut  the  Intterdoefi  not  tuitiiii 
a  tendency  to  the  recurrence  of  epileptic  distinct  from  hyiitericiil  par 

The  prognosis  is  more  favorable  than  in  caijes  of  epilepsy  exi^tin 
pendcntly  of  this  etiological  eonneetion»and  the  treattuent  has  relathial 
to  the  hys^teria. 

[Charcot  and  his  pupils  have  had  niarke^J   fiiiecess  in   the  ti 
hystero-epilepsy  at  the  Salpetri^Te    by  hypnotic  suggestion       I 
institution  continuous  pressure  is  maintained  over  the  ovar' 
hyt*tero-epileptic  by  means  of  a  belt  fitted  with  pads.     It  i»-  - 
as  the  truss-like  instrument  is  kept  in  plaoe  the  attacks  are  h^Ul  in  »)i 
ance. — H.] 

Catalepsy. 

Tlte  affection  called  catajepsy^  as  this  term  is  now  commonly  QM^  ii  t^ 

dcntly  allied  to  one  of  the  forms  of  hysteria — namcly»  hy?!f  —   *'  ■-     h 

the  cotaleptic  state  the  sensory  functions^  volition,  and  c<>n»ci'  f 

greatest  part  or  entirely  suspended.     So  far,  the  state  is  es»>" 

as  in  some  cases  of  hysterical  coma ;  hut  superadded  is  a  i 

rigidity  of  the  voluntary  muscles,  retaining  the  limbs  and  trunk  lu  a  Ui 

position,  the  different  parts  of  the  body  preserving  the  posilionia  in  wh 

they  may  be  placed  by  the  bands  of  another.     This  su|>eradded  fealurtl 

characteristic  of  catalepsy. 

The  cataleptic  state  is  generally  preceded  by  symptomn  of  the  ht*l^^<al 
[>ndition,  but  it  is  sometimes  developed  suddenly  ;  that  is,  without  pnfDn> 
nitions*  The  patient  while  in  this  state  remains  immovable,  prei^enria^  iW 
position  in  which  the  body  happened  to  be  at  the  time  of  the  attick.  Id 
some  cases  the  rigidity  of  the  njuseles  is  sueh  that  they  offer  roniddpmlilf 
resistance  when  efforts  are  made  to  alter  the  position  of  any  part  ^  *  •>  *^^" 
cases  the  different  parts  are  easily  moved.  The  trunk  or  limns  ar 
positions  which  in  health  would  require  a  strcmg  exertion  of  the  win,  au^ii 
a  lotiger  period  than  would  be  possible  in  health.  Thus,  the  limbo  arc  »*d 
times  kept  for  a  long  time  extended,  or,  the  patient  lying  on  the 
lower  limbs  may  be  raif?ed  and  the  trunk  elevated,  so  that  the  bi»dv  f# 
on  the  sacrum;  and  this  position,  which,  voluntarily  assume<l,  w< 
come  insupportable,  is  preserved  for  a  considerable  period,      Thi-  _ 

feature  is  more  or  less  marked  in  different  eaaes ;  in  other  word»,  tW  t^iii^ 
lepsy  may   be  complete  or  incomplete. 

As  in  cases  of  hysterical  coma,  the  vital  functions  may  be  but  little  or  0*4 
at  all  disturbed.     The  circulation  tnay  be  regular,  respirattou  natunl. 
ti^tnperature  normal,  and,  if  food  be  ingested,  the  processes  inrolvad  in  m 
tion  itjay  be  well  performed. 

The  affection  is  paroxysmal,  but  different  eases  differ  widely  att  ri»gtnl<^  I 
frecjueney  and  the  duration  of  the  paroxysms.     They  are  sonn  t-*- 
lasting  but  a  few  moments;  not  infrequently  they  continue  f<»r  s. 
and  they  may  extend  to  week*  and  even  months.     In  the  rr 
the  duraticni  is  three  or  four  hours.     A  single  paroxysm  oni- 
on the  other  hand,  paroxysms  have  been  known  to  be  rept',ttt  .i  Ja; 
long  period.     A  case  is  cited  by  Puel  in  which  twelve  hundred  par 
occurred  within  twenty-eight  months. 

Catalepsy  in  this  country,  i*xelu8tve  of  cases  of  so-eallrd  mesm crista  or  i 
lual  magnetism^  must  be  extremely  rare.     With  prrtty  Inrire  opp«>rtunttif*l 
clinical  observation  for  more  than  furty  years,  I   have  met  with  but  2 
nuirked  eases.     The   statistical  researches  of  Puel,  i»mbracine  n*Milts  of  j 

analysis  of  148  CaSC<    'Sliour  .l   rhtt    rln*  ili'^t^fisj*   is   imt    TioiMiIinr  tr,  frrniih* 
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hede  148  cases,  80  were  in  females  and  G8  in  males.^  In  one  of  the  cases 
rhich  I  have  seen  the  patient  was  of  the  male  sex.  A  large  majority  of 
ases  are  between  ten  and  thirty  years  of  age.  The  affection,  however,  may 
ocur  at  less  than  ten  years  and  at  an  advanced  period  of  life.  It  appears  to 
le  induced  especially  by  mental  causes.  Melancholy,  overtaxing  the  intellect, 
nd  violent  excitement  of  the  passions  favor  its  development,  and  causes  fre- 
luently  determining  an  attack  are  hatred,  jealousy,  fright,  domestic  affliction, 
erenes  of  fortune,  etc. 

The  PROGNOSIS  is  always  favorable  as  regards  danger  to  life.  It  has,  how- 
iTer,  been  observed  to  precede  the  occurrence  of  insanity,  paralysis,  and 
tpilcpsy. 

The  principles  of  treatment  are  essentially  the  same  as  in  cases  of  hys- 
«rical  coma.  The  condition  of  the  muscles  calls  for  the  use  of  friction  with 
itimuiating  liniments.  Forcible  alimentation  may  be  required  if  the  cata- 
eptic  paroxysm  be  prolonged. 

An  abnormal  state,  analogous  to  that  of  catalepsy,  is  among  the  curious 
)benoroena  of  hypnotism,  formerly  known  as  mesmerism  or  animal  magnet- 
sm.  The  consideration  of  these  phenomena — which  of  late  years  have 
leaervedly  received  scientific  attention — does  not  come  within  the  scope  of 
Jiifl  work. 

I  shall  content  myself  with  a  bare  allusion  to  certain  abnormal  conditions 
ihich  properly  belong  to  the  domain  of  psychology.  One  of  these  is  the 
midition  known  as  ecstasy.  In  this  condition  the  mind,  absorbed  in  a  domi- 
UDt  idea,  becomes  insensible  to  surrounding  objects.  In  some  cases  during 
iie  ecstatic  state  the  body  remains  immovably  fixed,  as  in  catalepsy.  Extra- 
ordinary visual  hallucinations  occur  in  some  cases.  The  mental  condition 
liffen  from  that  of  catalepsy  in  this :  the  mind  is  active,  and  thoughts  or 
risions  which  occur  are  recollected  afterward,  whereas  in  catalepsy  the  action 
)f  the  mind  is  suspended  and  the  period  passed  in  the  paroxysm  is  a  blank 
B  the  patient's  memory.  Another  name  for  the  ecstatic  state  is  trance.  As 
A  some  cases  of  catalepsy,  the  respiration  and  circulation  may  become  so  fee- 
ble that  without  close  examination  life  may  be  supposed  to  be  extinct.  If 
ihe  breathing  be  not  readily  ascertained  and  the  pulse  be  inappreciable,  auscul- 
titioQ  with  the  binaural  stethoscope  can  hardly  fail  to  reveal  the  heart-sounds 
ID  rach  cases. 

Another  condition  is  that  called  somnombulwm.  This  condition  is  incident 
(0  deep.  It  embraces  the  mental  and  physical  performances,  sometimes  very 
extraordinary,  which  are  observed  in  sleep-walkers.  Similar  phenomena  are 
Dbserred  in  the  condition  known  as  the  mesmeric  or  magnetic  deep. 

Tetanus. 

The  term  tetanus  is  applied  to  an  affection  characterized  by  persisting 
rigidity  of  the  muscles  of  the  jaw,  and  frequently  of  the  greater  part  of  the 
voluntary  muscular  system,  with  paroxysms  of  tonic  spasms,  the  intelligence 
being  preserved.  In  the  great  majority  of  cases  this  affection  follows  a  wound 
er  local  injury  of  some  kind.  It  is  then  distinguished  as  traumatic  tetanus, 
lod  when  not  traumatic  it  is  distinguished  as  idiopathic  tetanus.  Its  symp- 
tomatic characters  are  essentially  the  same  whether  the  disease  be  traumatic 
w  idiopathic.  On  account  of  the  large  preponderance  of  traumatic  cases  it 
belongs  among  the  surgical  affections,  and  is  treated  of  at  length  in  comprc- 
kenave  works  on  surgery.     I  shall  consider  it  as  an  idiopathic  affection. 

Idiopathic  tetanus  is  everywhere  rare,  and  in  cold  or  temperate  climates  it 
ii  one  of  the  rarest  of  affections.  It  is  less  rare  in  tropical  climates.  It  is 
'  Mhn,  de  FAead.  de  Mid.,  Paris,  1856.     Vide  Valleix,  op.  cit. 
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ou«  of  the  affections  to  whicli  newly-born  children  are  j*nbjiNi,  t  ^|k^  i. 
tropical  olimat4?s,  but  occatsionally  eviirywluTC.     In  tidtiJts  it  ^cvm^  -  lu       i 
attributable  to  cxposurii  to  rnld,  jintl  with  thi»  appri!  .  r  i»   / 

by  i*urae  writers  tefanuji  a  /ri^orr.      It  \um  been   cot  th-    l^v" 

is  sometimes  a  niiiDire^tHtiun  of  rlieuniati^tn. 

FAt  the  present  day  tetanus  is  w  niversal  I  \' regarded  iw  an  infcrf't''  'I'--  . 
caused  by  the  entry  into  the  organism  of  the  "*  bacillufi  of  N 
sato  was*  however,  the  first  to  obtain  pure  cultures  of  tb 
produce  the  disease  by  inoculation  in  animals.     It  i^  l1 
that  this  mieroorganiftm  exists  in   the  soil  and  that  it  t 
dantly  in  stables  and  their  neighborhood.     In  the  sn*callcd  i 
it  IB  almost  a  foregone  concl union  that  the  gernifl  have  paia^  ,  >  , 
body  through  wounds  or  abrn&ions  so  slight  as  to  ha?e  been  uonotli'Nl  bi  \h 
patient. — II.] 

In  many  cases  idiopathic  tetanus  is  developed  abruptly,  withoitt  preiDoiti- 
tions ;  but  in  a  certain  proportion  of  cases  it  is  preeeded  by  trr*  '■-  '      ' 
nientii,  such   as  chilly  densations^  sense  of  fatigue,  etc.     The   i 
aii'ected  are  those  of  the  neck  and  lower  jaw.     The  affectifm  it?  :?' 
limited  to  these  muscles,  and  it  is  then  distinguished  a^  frismuM      Ti 
arc  firmly  shut  by  the  ri^id  contraction  ni"  the  muj^clcs,  and  heir 
tion   is  known  as  loc/tjfiw.     Tht*   m«iuth  in  some  cascft  cannot   Im 
any  force  which  it  wimld  be  prudent  to  employ,  and  drink,  nouri>liU4cuL  t>f 
remedies  cau   be   taken   only  through   the  spaces   between   thr    irrth      Tb- 
muscles  of  the  face  are  frequently  involved,  giving  rise  Uy  •' 
features  which  arc  stimetimes  ternlic»     The  angles  of  the  iji 
backward  and  upward,  giving  the  exprcR^ion  called   risHM 
tongue  is  sometimes  severely  bitten  by  being  caught  bctwet'u 
pharyngeal  muscles  are  not  infrecjuently  involved,  preventing 

If  the  affection  extend  to  the  muscles  »»f  the  trunk,  the  ;iiMiMuj»u  it^  ^M" 
Tctriictcd  and  rigid  and  the  respiratory  movements  of  the  chesl  an?  ri^rtiai4 
The  limbs  become  rigidly  extended.  The  entire  body  is  sometijti»A  iiDioofihk 
and  stiff,  so  that  it  may  be  raised  by  the  head  or  feet  as  if  it  wnv  a  mMimt. 

Rigidity  of  the  muscles  is  persistent,  but  at  intervals  sp 
the  persisting  ctmtraction.     In  the  paroxysms  of  spasm  or 
body  is  frequently  bent  backward   by  the  pred<*mrnjint   ftirce  iif 
muscles  of  the  trunk  ;  and  in  extreme  cases  the  bndy  forms  thr 
clc,  resting  on  the  head  and  sacrum ^  and  sometimes  on  thr 
This  is  called  opixthofnnos.     A  much  less  frequent  form  itf  y 
duced  by  the  predominant  contraction  of  the  muscles  on  the  anterior  [ 
of  the  trunk.     This  is  caHed  t^inpronthoffmos.     A  lateral  curvature,  ^til 
rare,  ia  called  pltmronthntoitos.     The  paroxysms  vary  in  duration,  ari 
occur  at  intervals  which  vary  much  in  different  cases.     They  ar<^  uv 
with  severe  pain.     The  paroxysms  may  be  excited  by  any  mental  <- 
and  by  impressions  transmitted  from  the  surface  of  the  body.    In  this  n  ] 
as  also  in  the  character  of  the  convulsions,  they  renemblc  tho*r  whirh  f  iv 
place  in  eases  of  poisoning  by  strychnia, 

As  already  stated  in  the  enumeration  of  the  characters di»4tinetivA  i\f  i^taaiu 
the  intelligence  is  preserved.    Delirium  and  coma  ar* 
paroxysms  are  more  fre<|uent  during  the  day  than  A 
futitiun  be  pirevented  by  pharyngeal  spasm,  the  f 
hunger,     Fuainy  saliva  under  these  circumstAn* 
the  mouth.     The  bowels  are  usually  constipated,  but  in  8ot»» 
tary  dejections  occur,     Iletentiou  nf  urine  may  occur,  or,  on 
it  may  be  passed  involuntarily      The  circulation  may  be  but  lit 
all  dishMl.-rl    .  IV..  j<^  nM  effect  of  disturbance  of  the  respirati'**^* 
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is  embarrassed  in  proportion  as  the  respiratory  muscles  are  affected.  The 
embarrassment  is  usually  great  during  the  paroxysms,  and  fatal  apnoea  may 
be  induced.  The  temperature  of  the  body  varies  much  in  different  cases. 
In  a  certain  proportion  of  cases  there  is  moderate  or  slight  fever.  In  other 
cases  there  is  notable  pyrexia,  the  thermomet-er  in  the  axilla  sometimes  show- 
iogarise  to  110°  F.  The  temperature  is  measurably  an  effect  of  the  mus- 
ealar  spasms.  The  temperature  is  always  raised  during  exacerbations  in 
which  the  muscular  contractions  are  increased.  Profuse  sweating  occurs  in 
the  exacerbations,  and  more  or  less  perspiration  exists  in  the  intervals.  Con- 
traction of  the  pupil  to  the  size  of  a  pin's  point  during  the  exacerbations  is 
often  observed,  the  contraction  going  off  in  the  intervals.  A  frequent  symp- 
tom is  pain  at  the  pit  of  the  stomach,  piercing  through  to  the  back. 

The  disease  sometimes  destroys  life  within  twenty-four  hours.  On  the 
other  hand,  in  rare  cases  it  continues  for  several  weeks,  when  it  is  called 
chronic  tetanus.  * 

In  a  large  proportion  of  cases  the  affection  ends  fatally  after  a  duration  vary- 
ing between  twenty-four  hours  and  twenty  days,  the  average  duration  being 
not  far  from  ten  days.  The  fatality  is  somewhat  less  from  idiopathic  than 
from  traumatic  tetanus.  The  mode  of  dying  may  be  by  apnoea  or  by  asthenia. 
The  danger  of  apnoea  is  in  proportion  to  the  amount  of  embarrassment  of 
respiration.  Death  by  asthenia  is  caused  by  the  exhaustion  incident  to  long 
continuance  of  the  rigidity  and  spasms,  together  with  the  difficulty  in  some 
cases  of  alimentation.  It  has  been  noticed  that  in  some  cases  rigor  mortis 
aoccecds  the  spasms  during  life  without  any  appreciable  interval  of  muscular 
relaxation. 

The  distinctive  characters  of  the  affection  render  the  diagnosis  sufficiently 
eisj.  It  is  to  be  distinguished  from  spinal  meningitis  and  from  cerebro-spinal 
meningitis  by  the  absence  of  local  symptoms  denoting  inflammation,  and  from 
the  latter  of  these  affections  by  the  absence  of  cephalalgia,  delirium,  and  coma. 
Absence  of  coma  distinguishes  it  from  epilepsy.  Moreover,  the  latter  is  purely 
paroxysmal,  the  muscles  not  being  contracted  in  the  intervals.  Absence  of 
characters  distinctive  of  hysteria  sufficiently  distinguish  it  from  that  affec- 
tion. It  is,  however,  to  be  recollected  that  trismus,  with  or  without  con- 
TnJsions,  is  an  occasional  manifestation  of  hysteria,  and  under  these  circum- 
itances  is  unattended  with  danger.  The  phenomena  produced  by  strychnia 
in  poisonous  doses  bear  the  closest  resemblance  to  those  of  tetanus,  and  to 
discriminate  between  them  is  of  great  importance  in  a  medico-legal  point  of 
riew.  Within  late  years  strychnia  has  been  repeatedly  employed  for  homi- 
ddal  and  suicidal  purj)oses.  The  following  differential  symptoms  are  quoted 
from  Todd:* 

^^Ai  regards  the  Tetanoid  State  from  Strychnine, — a.  The  ra/>/r?  superven- 
tion of  tetanoid  convulsions  affecting  chiefly,  and  with  most  intensity,  the 
muscles  of  the  trunk  and  spine,  causing  an  active  and  violent  opisthotonos 
rarely  met  with  in  tetanus,  h.  A  rigid  and  tetanoid  state  of  the  muscles  of 
the  lower  extremities,  with  somewhat  less  intensity  than  those  of  the  trunk ; 
the  limbs  extended  and  the  feet  drawn  powerfully  inward  by  the  action  of 
the  tibialis  postici  muscles.  The  upper  extremities  affected  also,  but  in  a  less 
degree,  and  the  hands  generally  semiflexed,  c.  The  trismus  existing  only 
imperfectly,  and  the  facing  tetamca  very  slightly  or  not  at  all ;  swallowing 
perfect,  but  the  mode  of  deglutition  peculiar,  the  patient  snapping  at  the 
uquid  offered  and  gulping  it  down  with  an  effort,  in  a  manner  very  similar  to 
that  in  which  hydrophobic  patients  swallow,  d.  The  attacks  of  opisthotonos 
Tery  frequent,  seemingly  exquisitely  painful,  and  ushered  in  by  a  cry  more 
or  less  loud. 

'  Clinical  Lecturer  on  the  Nervom  System. 
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"  ^«  regards  Tetanus. — a.  The  symptoms  coming  on  gradualbf^  and  tlie 
trismus  the  earliest,  the  most  prominent,  and  roost  important  one.  h.  T^ 
fades  tetanica  a  very  characteristic  symptom,  c.  The  attacks  of  opisthotonoi 
less  frequent,  less  extensive,  and  less  severe  than  in  poisoning  by  strychniDi 
rf.  The  extremities  the  last  parts  affected,  and  suffering  much  leas  from  the 
tonic  spasms  than  other  parts,  e.  Deglutition  slow  and  difficult,  and  80lD^ 
times  impossible,  owing  to  the  spasmodic  closure  of  the  mouth." 
-  To  these  differential  points  it  is  to  be  added  that  a  fatal  dose  of  strjcbnii 
kills  quickly,  usually  within  an  hour,  whereas  in  fatal  cases  of  tetaniu  life  is 
prolonged  generally  for  two  or  three  days. 

Punctate  hemorrhages  are  very  frequently  found  in  various  parts  of  the 
central  nervous  system,  particularly  in  the  medulla  oblongata  and  spinal  (^o^d, 
after  death  from  tetanus  ;  but  these  changes  are  probably  secondary,  as  they 
are  found  after  death  from  other  convulsive  diseases.  No  morbid  changes 
have  been  discovered  to  which  tetanus  can  be  attributed".  In  the  prewtit 
state  of  our  knowledge,  therefore,  the  disease  is  to  be  considered  as  functional, 
the  changes  which  may  be  found  after  death  being  either  secondary  or  associ- 
ated by  coincidence.  With  respect  to  the  pathology,  the  close  analogy  of  the 
symptomatic  phenomena  to  those  produced  by  strychnia  is  a  strong  point  is 
favor  of  the  supposition  that  the  disease  involves  the  presence  in  the  blood 
of  a  toxical  agent  acting  upon  the  spinal  cord  and  the  medulla  ohlongata. 
The  symptoms  show  an  exaggerated  reflex  excitability  of  the  medulla  and 
the  cord  as  a  marked  pathological  feature  of  the  disease. 

The  TREATMENT  of  tetanus  by  different  methods  has  proved  unsuccessful 
in  a  large  proportion  of  cases.  Among  the  measures  which  have  seemed  to 
be  sometimes  successful  are — opium  given  in  large  doses,  aconite,  alcoholic 
stimulants  carried  to  the  extent  of  producing  intoxicatiorf,  and  the  inhalation 
of  chloroform.  Other  remedies  advocated  as  sometimes  successful  are  belli- 
donna,  cannabis  indica,  and  quinia  in  large  doses.  Bloodletting  and  counter- 
irritation  over  the  spine  have  been  largely  tried,  but  are  not  to  be  recom- 
mended. Ice  applied  to  the  spine  has  been  found  useful.  Cold  affiision  hw 
been  employed  with  success.  The  high  temperature  of  the  body  in  some 
cases  indicates  antipyretic  measures  of  treatment. 

In  addition  to  the  remedies  already  named,  others  more  recently  employed 
are  the  hydrate  of  chloral,  the  Calabar  bean,  curare,  and  the  nitrite  of  amyl. 
Cases  which  have  ended  favorably  under  treatment  by  these  remedies  have 
been  reported ;  but  clinical  facts  do  not,  as  yet,  warrant  positive  conclusioni 
respecting  the  remedial  power  which  they  respectively  exert  over  the  disease. 
The  great  number  of  remedies  advocated  as  possessing  curative  efficacy  in 
tetanus  suggests  a  reflection  which  has  been  mentioned  in  other  connection*. 
When  cases  of  a  disease  have  ended  favorably  under  a  host  of  remedies  it 
may  be  reasonably  conjectured  that  the  ending  in  these  cases  was  due  more 
to  an  intrinsic  tendency  of  the  disease  than  to  the  remedies  used.  It  remains 
to  be  determined  in  how  large  a  proportion  of  cases  tetanus  would  end  in 
recovery  without  any  actual  medicinal  interference. 

In  the  following  case  improvement  and  recovery  took  place  after  all  treat- 
ment had  been  discontinued :  A  boy  seven  years  of  age,  the  son  of  a  poor 
washerwoman,  came  under  my  observation  about  a  fortnight  after  the  b^ 
ginning  of  the  disease.  He  then  had  every  few  minutes  paroxysms  of 
opisthotonic  spasms,  with  rigidity  of  the  limbs,  pronation  of  the  thumbs,  e^e^ 
tion  of  the  penis,  and  firm  closure  of  the  jaws.  The  paroxysms  lasted  two  or 
three  minutes  ;  they  were  accompanied  by  great  embarrassment  of  breathing; 
they  occurred  spontaneously,  but  were  brought  about  whenever  the  bodjwai 
moved.  During  the  paroxysms  the  body  could  be  lifted  like  a  statue  by  raid- 
ing one  leg.      The  angles  of  the  mouth  were  depressed  and  the  featam 
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expressed  great  distress.  A  certain  amount  of  trismus  was  constant ;  and  the 
mouth  oould  not  he  opened  sufficiently  for  the  patient  to  take  food  freely  or 
to  protrude  the  tongue.  The  pain  was  severe  during  the  paroxysms.  The 
mind  was  clear.  He  obtained  but  little  sleep.  The  pulse  was  not  accelerated. 
The  disease  could  not  be  referred  to  any  cause. 

The  case  had  been  treated  with  morphia,  quinia,  and  the  valerianate  of 
line.  The  patient  was  kept  under  the  influence  of  chloroform  for  several 
hoars.  The  effect  was  to  relax  the  muscles  of  the  jaw  and  to  lessen  the  fre- 
quency of  the  paroxysms.  Owing  to  a  misapprehension  this  patient  had  no 
subsequent  treatment.  At  the  end  of  ten  days  he  was  found  to  have  notably 
improved,  and  he  shortly  recovered.  After  the  trial  of  the  chloroform,  nothing 
was  done  but  to  give  nutritious  food.  The  improvement  was  very  gradual, 
slight  spasms  occurring  from  time  to  time  after  he  had  convalesced  sufficiently 
to  De  up  and  about. 

A  highly  important  part  of  the  treatment  relates  to  the  quietude  of  the 
patient.  The  body  should  be  moved  as  little  as  possible,  and  all  excitement 
of  the  mind  should  as  far  as  practicable  be  avoided.  Light,  currents  of  air, 
and  noise  should  be  excluded.  Nutritious  alimentation  is  an  important  part 
of  the  treatment.  If  deglutition  be  impossible,  food  should  be  introduced  by 
means  of  a  stomach-tube,  which  may  be  passed  through  the  nostril. 

[Behring  and  Ritasato  have  succeeded  in  conferring  upon  rabbits  immunity 
from  tetanus.  The  blood-serum  of  these  immune  animals  will,  when  injected 
sabcutaneously,  not  only  confer  immunity  upon  others,  but  will  actually 
care  the  disease  when  produced  by  inoculation.  From  the  blood-serum  of 
immane  animals  Tizzoni  and  Centanni  have  succeeded  in  isolating  an  albu- 
minoid substance,  an  "  antitoxin,"  which  is  believed  to  bo  the  prophylactic  and 
curative  principle  to  which  the  virtues  of  the  serum  are  due.  Several  cases 
of  tetanus  which  were  apparently  cured  by  antitoxin  injections  have  been 
already  reported,  and  our  hope  of  a  specific  remedy  for  this  fatal  disease 
andoubtedly  lies  in  the  direction  indicated  by  these  remarkable  experi- 
ments.— H.] 


CHAPTER    IX. 

THE   NEUROSES  (Continubd). 
Delirinm  Tremens. — Alcoholism. — Hypochondriasis. — ^Pathophobia. 

Delirium  Tremens— Alcoholism. 

This  affection  proceeds  from  the  abuse  of  alcohol.  The  various  patho- 
logical effects  of  alcohol  are  considered  as  incident  to  a  toxical  condition, 
called  alcoholismiu  or  alcoholuni.  These  effects  enter  directly  into  the 
causation  of  many  affections,  such  as  cirrhbsis  of  the  liver,  fatty  liver, 
epilepsy,  muscular  tremor,  gastritis,  pyrosis,  and  various  dyspeptic  disorders. 
Indirectly,  alcoholism  favors  the  production  of  nearly  all  diseases  by  less- 
ening the  power  of  resisting  their  causes,  and  it  contributes  to  their 
fatality  by  impairing  the  ability  to  tolerate  and  overcome  them.  Taken 
in  sufficiently  large  quantity,  alcohol  produces  certain  immediate  effects 
which  belong  to  the  state  commonly  known  as  intoxication  or  drunkenness. 
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The  opportunities  of  observing  them  effecU  are,  unbappily,  Imt  to^j 
mon.      The  coma  which  exists  when  a  person  is  prufoundly  mUftv 
or,  in  coninion  parlance,  dead-drunk^ — h  liable  to  ha  aiisuken  fnr  a] 
The  differential  y>ointH  have  been  presenNnl  in  treating  of  the  latter 
ication  falling  short  of  coma  sometimes  comes  under  the  crsi---  - 
physician  under  circinnstances  in  which  the  nature  of  the 
suspected   by  friends,  as   in   women  and  rhildrcn,      Kit' 
racteristic  phenomena  is  then  brought  into  exercise.      T!  il 

elites  is  sometimes  hound  by  delicacy  and  prudential  eoiibid«r;ttiaii^  Uvil^ 
hold  an  enunciation  of  the  diagnosis. 

The  habitual  use  of  alcohol  beyond  certain   ]\m\ts  p^ 
influence  on  the  whole  economy*     In  eases  of  chronic  a 
live  powefi*  are  weakened,  the  appetite  i^  impaired,  the  tntr^ 
enfeebled,  and   the  generative  function  deciiy!<.     The  blood   ' 
and  nutrition  is  imperfect  and  disordered,  aii  showti  by  flabbiness  *>1 
and  muscles,  emaciation,  or  an  abnormal  accumulation   rd'  fat,     l*i 
limbs  and  back  is  a  symptom  of  frequent  occurrence.    Wilk?  and  othff 
have  called  attention  to  the  occasional  occurrence  of  paralysi*-   ■ 
the  form  of  paraplegia,  in  drunkards  (alcoholic  paraplegia), 
emanations  from  the  sikin  have  a  characteri>tic  odor      TVi       ' 
ence  on  the  mental  is  not  leas  marked  than  nn   the  pb 
perceptions  are  blunted,  the  intellectual  and  mora!   fni 
deteriorate,   until  at  length   the  confirmed  inebriate,  m 
body  and  imbruted  in  mind,  has  but  one  object  in   fife — u.i 
the  morbid  craving  for'alcobol.     He  exemplifies  a  variety  < 
mental  derangement  called  dipsomania,  from  which  reoovery  U  e4iiiaMl| 
rare. 

Uolirium  tremens*  called  also  mrinia  a  pofu^  is  an  affertifjn  incidtflt 
alcoholism.  It  has  been  a  mooted  question  whether  the  affection  ordii 
known  by  these  names  be  due  to  the  sudden  withdrawal  of  an  Imliitai 
amount  of  alcoholic  stimulation,  or  whether  it  be  a  direct  ron3>!ie4jnencr  of  cbf 
long-coiitintied  action  of  alcohol  on  the  brain.  -Both  explanations  arrporrwt. 
In  a  large  proportion  of  cases  its  development  is  evidently  owing  t<»  tbe  nil 
of  alcohol  being  suspended  or  much  diminished.  Thu*,  if  occurs  in  p«r»ifi« 
who  voluntarily  undertake  to  abandon  intemperate  habits,  v' 
to  obtain  liquor,  or  who  are  prevented  from  drinking  by  tb 
sutue  disease  or  accident.      It   is   notoriously  common   an'  ;aU'«i 

are  thrown  into  prison  and  among  those  admitted  into  It  i 

follows  paroxysms  of  intemperance  in  periodical  drinkers  wiv 
refuses  further  alcoholic  libations.     On  the  other  liand,  il  i**  -  _ 

oped  notwithstanding  the  continued  use  of  the  habitual  n  almhnl 

The    SYMPTOMS    attending    the  access  are  anorexia,    i  d»u*ctiIi 

tremor,  especially  tremulousness  of  the  tongue,  and  notable  dejecti^»n  TkL* 
state  is  known  among  drunkards  as  ''the  horrors/'  Tlie  mental  d«»(irf*sii*a 
18  so  great  as  not  infrequently  to  lead  to  suicide.  There  i»  no  pain  in  (14 
head  or  febrile  movement.  The  pulse  is  generally  feeble  atid  th«s  euri*ec  i 
cool.     This  stage  continues  for  one,  two,  or  three  dayn. 

The  development  of  the  disease  is  characterijced  by  mf^r*   '    i    ..  .: 
peculiar  character.      The  derangement  is  eburacteristic, 
considerable  diversity  in   different  cases.     The  expressiufi   tn  rKitut?  i^i 
the  eyes  are  either  vacant  or  staring.    The  movements  arr  quick     Th*» 
is  C(mstanlly  in  motion.    He  talks  incohorently.     His  mind  w. 
subject  to  another.     He  fancies  that  he  ha.*  important   busin^ 
wishes  to  go  out^  and  requires  to  be  constantly  watched.    To  ? 
tions  of  mental  disorder  are  added  illusions  of  the  Bf;nsc>    i 
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hallucinations  of  various  kinds.     He  sees  imaginary  objects,  such  as  mice, 
dogf^i  cat4,  lice,  snakes,  and  ferocious  animals.     He  hears  noises  of  animals 
or  men,  answers  imaginary  questions,  and  often  fancies  the  proximity  of  per- 
^ns  who  are  bent  on  insulting  or  ridiculing  him  or  from  whom  he  appre- 
hends personal  violence.     Uncouth  and  unnatural  representations  appear  to 
him  to  be  going  on.     At  first  he  may  be  able  to  appreciate  the  unreality  of 
what  he  sees,  hears,  and  imagines ;  but  after  a  time  his  morbid  perceptions 
become  delusions,  and,  however  extraordinary  and  absurd,  they  are  real  to 
the  sufferer.      They  are  sometimes  of   a  character  to  inspire  the  greatest 
possible  terror.     Thus,  patients  not  infrequently  leap  from  windows  and  are 
dashed  in  pieces,  believing  that  they  are  pursued  by  wild  beasts  or  by  men 
who  seek  their  lives.     A  patient  who  escaped  in  his  night-clothes  under  a 
lense  of  personal  danger  ran  barefooted  over  frozen  ground  for  fifteen  miles 
before  he  was  overtaken  by  men  on  horses  who  followed  in  pursuit.     The 
degree  of  terror  must  be  fearful  to  lead  to  such  an  amount  of  physical  effort 
and  endurance.     In  some  cases  the  delusions  are  ludicrous.     Thus,  a  patient 
declared  that  he  should  be  able  to  sleep,  but  whenever  he  fell  into  a  doze 
there  were  persons  under  his  bed  who  tickled  his  fundament  with  straws. 
Uoder  the  apprehensions  which  the  delusions  excite  patients  are  sometimes 
violent  and  dangerous,  but  they  are  usually  controlled  without  much  difficulty. 
The  insomnia  continues.     The  patient  gets  no  sleep  for  two,  three,  or  four 
diys,  and  sometimes  for  a  still  longer  period,  after  the  development  of  the 
affection.    The  delirium  is  always  much  worse  during  the  night.    Tremulous- 
ness  of  the  muscles  continues,  but  this  is  not   always  a  marked  symptom, 
although  it  enters  into  the  name.    Vigilance  being  a  more  constant  symptom, 
it  has  been  proposed  to  call  the  affection  delirium  vigilan4i  instead  of  delinvm 
trmeHB.     Anorexia  continues,  the  bowels  usually  are  constipated,  the  skin  is 
cool,  the  pulse  is  feeble,  and,  except  under  mental  excitement,  may  be  but 
little  or  not  at  all. accelerated  ;  the  patient  makes  no  complaint  of  pain  in  the 
head  or  elsewhere,  and  generally  declares  that  he  is  well. 

If  the  affection  end  favorably  sleep  at  length  occurs.  If  the  patient  once 
become  soundly  asleep,  he  will  be  likely  to  remain  so  for  many  hours,  or  if 
he  awake  the  speedy  return  of  sleep  may  be  counted  upon.  After  a  pro- 
tracted sleep,  generally  the  delirium  is  found  to  have  disappeared.  Occasion- 
ally it  continues,  but  is  diminished,  and  disappears  after  renewal  of  sleep. 
Sleep  appears  to  be  not  merely  a  criterion,  but  a  means  of  convalescence. 
After  sleeping  much  of  the  time  for  one  or  two  days,  convalescence  is  estab- 
lished, and  the  patient  recovers  more  or  less  slowly  or  rapidly  according  to 
the  duration  of  the  affection  and  his  physical  condition  at  the  time  of  the 
tttack.  If  the  affection  pursue  an  unfavorable  course,  the  insomnia  persists 
tnd  notable  prostration  ensues.  The  condition  is  not  unlike  that  in  an 
adyanced  stage  of  typhus ;  the  delirium  continues,  with  efforts  to  get  out  of 
hed;  subsultus  tendinum  occurs;  the  pulse  becomes  more  and  more  frequent 
and  feeble ;  the  skin  is  sometimes  bathed  in  perspiration  ;  and  death  takes 
place  by  asthenia,  although  the  fatal  termination  is  usually  preceded  by 
coma. 

The  PROGNOSIS  is  generally  favorable.  When  not  associated  with  other 
affections  a  fatal  termination  is  rare.  The  affection  destroys  life  prr  se, 
chiefly  in  cases  in  which  repeated  attacks  have  occurred  and  the  constitution 
is  broken  by  a  long-existing  alcoholic  cachexia.  Occurring  after  wounds, 
sargical  operations,  or  accidents,  and  associated  with  other  affections — as,  for 
example,  with  pneumonitis — it  adds  much  to  the  gravity  of  the  prognosis. 

The  symptomatic  phenomena  show  the  affection  to  be  cerebral,  but  the 
Bature  of  the  morbid  condition,  as  in  the  other  neuroses,  is  unknown.  It  is 
haportant  to  bear  in  mind  that  inflammation  is  not  involved,  nor  is  there 
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ground  to  believe  that  congestion  is  an  essential  element.  There  is  i 
some  increase  of  the  cerebro-spinal  fluid,  and  the  ventricles  of  the  brain  ouv 
contain  an  abnormal  quantity  of  serum.  The  substance  of  the  brain  majlJ^ 
oedematous.  This  condition  is  sometimes  called  the  wet  brain  of  drunkudj. 
All  that  can  be  said  of  the  pathological  character  with  our  present  knowledj^ 
is.  that  the  prolonged  toxical  action  of  alcohol  on  the  brain  induces  a  peculiar 
morbid  condition  giving  rise  to  those  manifestations  of  disorder  which  ire 
characteristic  of  this  affection,  especially  when  the  use  of  alcohol  is  fromiBj 
cause  suspended.  There  is  reason  to  believe  that  the  morbid  phenomeoa 
relatinii:  to  the  mind,  as  well  as  the  progressive  impairment  of  the  vital  forcn, 
are  to  a  considerable  extent  due  to  the  insomnia.  This  is  to  be  inferred  fn« 
the  fact  that  the  delirium  generally  ceases  after  sleep  has  continued  for  wr- 
eral  hours.  Inability  to  sleep  is  an  essential  feature  of  the  affection  and  the 
chief  obstacle  in  the  way  of  a  favorable  termination. 

In  general,  the  diagnosis  is  not  attended  with  difficulty.  The  chanctcr* 
istics  of  the  delirium  render  the  affection  easily  recognizable  when  fullj 
developed ;  moreover,  the  known  habits  of  patients  generally  lead  the  prw. 
titioner  to  expect  it.  Tremulousness  of  the  tongue  and  limbs,  with  vigij. 
ance,  if  the  patient  be  a  drunkard,  denotes  an  impending  attack.  If  now  the 
patient  complain  of  having  remarkable  visions  or  manifest  illusions  of  tbe 
senses,  the  development  is  progressing.  The  cases  in  which  the  practitioner 
hesitates  in  coming  to  a  diagnosis  are  those  in  which  the  habits  are  UDknoiB. 
The  affection  may  be  developed  in  secret  drinkers  and  in  persons  who  are 
supposed  to  be  perfectly  temperate.  I  have  known  a  person  to  be  attacked 
who  was  supposed  by  his  friends  never  to  taste  any  alcoholic  beverage.  Ab 
the  diagnosis  implies  intemperance,  caution  in  forming  an  opinion  in  wne 
cases  is  advisable,  as  well  as  prudence  in  expressing  the  opinion  when  fonnvd. 
Of  course  it  is  a  breach  of  medical  ethics  to  reveal  the  character  of  the  affi*. 
tion,  save  to  the  patient  and,  under  certain  circumstances,  ^  his  friend.^. 

Excesses  in  drinking  sometimes  occasion  a  form  of  delirium  differing, 
pathologically,  from  delirium  tremens,  but  liable  to  be  confounded  with  it. 
The  delirium  now  referred  to  is  an  active  delirium,  characterized  sometimes 
by  violence  or  fury  and  sometimes  by  hilarity.  It  is  a  form  of  acute  mania 
due  to  active  cerebral  congestion,  conjoined  with  the  immediate  effect  of 
alcohol  on  the  brain.  It  is  occasioned  by  a  protracted  paroxysm  of  drinking 
rather  than  by  the  habitual  use  of  alcohol.  This  form  of  delirium  haabeei 
distinguished  as  delirium  efjriosum.  It  is  accompanied  by  pain  in  the  heid, 
increased  heat,  throbbing  of  the  carotids,  and  febrile  movement;  in  short, bj 
the  symptoms  of  active  cerebral  congestion.  It  is  of  brief  duration,  ceasBg 
when  alcoholic  stimulants  are  discontinued.  It  thus  ceases  under  the  circnii- 
stances  which  frequently  occasion  delirium  tremens.  It  may  be  followed  bj 
delirium  tremens.  Aside  from  the  discontinuance  of  stimulants,  it  claiou 
the  treatment  indicated  by  active  congestion  of  the  brain — namely,  Wood- 
letting,  purgatives,  etc.,  measures  not  suited  to  the  treatment  of  delirina 
tremens. 

Finally,  with  respect  to  the  diagnosis  of  delirium  tremens,  meningitis  ii 
excluded  by  the  absence  of  cephalalgia,  intolerance  of  light  and  soonds, 
throbbing  of  the  carotids,  febrile  movement,  etc.  Acute  gastritis,  which 
may  present  some  of  the  phenomena  of  impending  delirium  tremens,  is  to 
be  excluded  by  the  absence  of  vomiting,  gastric  pain,  tenderness  over  the 
stomach,  etc.  Gastritis,  however,  is  often  present  in  delirium  tremeni 
Typhoid  and  typhus  fever  are  excluded  by  the  absence  of  the  diignortic 
symptoms  other  than  delirium  of  these  diseases. 

The  TREATMENT  of  delirium  tremens  was  formerly  by  bloodletting  and  other 
of  the  so-called  antiphlogistic  measures,  under  the  belief  that  it  invol?i»d  either 
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inflammation  or  cerebral  congestion.  These  measures  are  now  abandoned  as 
not  only  uncalled  for,  but  injurious.  Within  late  years  various  curative 
methods  of  treatment  have  been  advocated  on  the  grounds  of  success ;  and 
in  endeavoring  to  judge  of  their  respective  merits  it  is  to  be  borne  in  mind 
tliat  under  favorable  circumstances  the  intrinsic  tendency  of  this  affection 
is  to  recovery.  It  may  be  said  of  this  affection,  as  of  others  tending  in  like 
manner  to  recovery,  that  a  large  proportion  of  recoveries  cannot  be  cited  in 
evidence  of  the  curative  efficacy  of  any  particular  method  of  treatment,  but 
that  a  large  proportion  of  fatal  cases  favors  the  presumption  that  the  treat- 
ment was  injurious.  Excluding  cases  in  which  the  affection  occurs  in  con-, 
nection  with  wounds,  surgical  operations,  and  accidents,  or  with  other  affec- 
tions, and  the  cases  in  which  it  occurs  in  persons  whose  constitutions  are 
shattered  by  intemperance,  judicious  management  without  therapeutical 
measures  would,  in  the  great  majority  of  cases,  prove  successful.  It  does 
not  follow  from  this  statement  that  remedial  measures  are  not  often  useful. 

The  great  object  of  treatment  is  to  procure  sleep.  Opium  has  been 
employed  largely  for  this  object.  The  statistical  researches  of  John  Ware 
showed  that  the  fatality  was  greater  under  the  opiate  plan  of  treatment  than 
when  an  expectant  or  eclectic  plan  was  adopted,  and  that  the  fatality  is  pro- 
portionate to  the  excessive  use  of  opium.  Opium  used  indiscriminately  and 
largely  is  undoubtedly  injurious,  but  that  its  moderate  employment  is  use- 
ful in  certain  cases  is  not  to  be  doubted.  The  use  of  opium  as  advised  by 
Stills  may  be  safely  adopted.  This  author  says :  "  The  best  mode  of  exhib- 
iting the  medicine  (opium)  is  undoubtedly  to  begin  with  a  quarter  of  a  grain 
or  its  equivalent,  and  progressively  to  augment  the  dose  by  small  and  hourly 
additions  until  sleep  is  produced  or  a  sufficient  degree  of  tranquillity  obtained." 
I  have  not  infrequently  found  a  full  dose,  repeated,  if  required,  after  intervals 
of  several  hours,  to  act  very  favorably.  The  remedy  should  never  be  pushed 
to  the  extent  of  inducing  narcotism,  and  if  on  a  fair  trial  it  be  not  found  to 
tranquillize,  it  should  be  discontinued. 

Cases  have  been  treated  satisfactorily  by  simply  continuing  the  use  of 
alcoholic  stimulants  in  moderate  quantity.  In  general  it  is  injudicious  to 
discontinue  entirely  the  use  of  stimulants  so  long  as  the  affection  continues. 
The  time  for  breaking  off  the  habitual  use  is  after  sleep  has  taken  place  and 
the  patient  is  convalescent.  Stimulants  are  to  be  given  freely  in  cases  in 
which  the  symptoms  denote  failure  of  the  vital  powers. 

Tartar  emetic  in  nauseating  doses  is  useful  in  certain  cases.  This  remedy, 
if  not  pushed  too  far,  exerts  a  sedative  influence,  diminishes  delirium,  and 
dbposes  to  sleep.  It  is  suited  to  cases  in  which  there  is  considerable  con- 
stitutional vigor,  and  it  should  be  very  cautiously  given  to  patients  much 
enfeebled  or  in  cases  in  which  there  is  a  tendency  to  prostration.  Emetics 
have  been  advocated  as  curative,  but  the  evidence  of  this  is  unsatisfactory, 
and  they  are  now  very  rarely  employed.  They  are  objectionable  on  the 
score  of  perturbation.  Cathartics  are  objectionable  on  the  same  score.  These 
evacuant  remedies  have  been  employed  under  the  idea  that  they  eliminate 
the  alcohol  from  the  system  ;  but  the  affection  is  due  to  the  toxical  effects 
of  alcohol,  not  to  its  actual  presence  in  the  system ;  and,  indeed,  the  attack 
often  appears  to  proceed  from  a  diminution  of  the  amount  of  alcohol  habit- 
ually present. 

Cold  affusions,  the  cold  douche  to  the  head,  and  the  shower-bath  are  use- 
ful in  some  cases.  They  are  of  doubtful  expediency  if  employed  against  the 
will  of  the  patient.  He  should  be  induced  to  concur  in  the  propriety  of  mak- 
ing trial  of  them.  They  may  do  harm  to  feeble  subjects  or  if  the  powers  of 
life  be  much  depressed. 

Digitalis  has  been  advocated  as  a  curative  remedy.     It  was  introduced  by 
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Dr.  G.  M.  Jones  of  Jersey,  England,  who  was  led  to  ascertain  it«  efficacj 
by  a  patient  affected  with  delirium  tremens  having  taken  an  ounce  of  the 
tincture  by  mistake.  Subsequently  he  employed  it  in  70  cases  with  the  Iom 
of  only  1  case.  No  practitioner  would  have  ventured  to  give  this  remedy  is 
the  doses  which  experience  has  abundantly  shown  may  be  given  without  aaj 
unpleasant  consequences  in  this  disease.  The  dose  advised  by  Dr.  Joiie»  is 
half  an  ounce  of  the  tincture,  which  may  be  repeated,  if  required,  after  u 
interval  of  four  hours.  Many  cases  in  which  this  plan  of  treatment  has 
apparently  proved  efficacious  have  been  reported.  I  have  tried  it  in  a  Uw 
cases,  in  one  of  which  it  appeared  to  act  like  a  charm,  but  in  the  others  no 
curative  effect  was  apparent. 

The  inhalation  of  cnloroform  in  some  cases  tranquillizes  the  patient  and 
induces  sleep.  This  is  a  remedy  to  be  employed  with  great  circomspectioii. 
Its  effect  has  been  happy  in  several  instances  under  my  observation.  In  ooe 
case  the  effort  to  employ  it  excited  such  a  degree  of  mania  that  I  was  led  to 
desist.  The  hydrate  of  chloral  may  be  employed.  The  use  of  this  remedj 
calls  for  circumspection.  The  bromide  of  potassium,  given  in  large  dosei, 
is  a  valuable  remedy  in  this  disease.  This  remedy  is  chiefly  relied  upon  ii 
a  large  majority  of  the  great  number  of  cases  treated  at  Bellevue  HospiuL 
Hyoscyamin  has  lately  been  employed  with  much  success  as  an  hypnotic  io 
this  disease. 

As  regards  the  measures  which  have  been  referred  to,  and  otherg,  thej 
arc  to  be  employed  according  to  circumstances  proper  to  individual  cases. 
Each  of  the  measures  is  suited  to  some  cases,  and  not  to  other  cases.  Thej 
are  to  be  employed  tentatively,  the  practitioner  being  guided  by  the  effect  io 
deciding  whether  to  continue  or  discontinue  them.  Not  infrequently  tbej 
may  be  tried  successively  in  the  same  case.  In  short,  the  appropriate  treat- 
ment as  regards  these  measures  i's  expectant  and  eclectic,  and  they  will  be 
employed  judiciously  or  otherwise  according  to  the  judgment  of  the  pncti. 
tioner. 

The  management  in  other  respects  is  important.  Quietude  is  to  be 
enforced.  Visitors,  who  are  often  actuated  by  curiosity,  are  to  be  excloded. 
The  circumstances  surrounding  the  patient  should  as  far  as  possible  be  reg> 
ulatcd  with  a  view  of  promoting  sleep.  Much  may  be  done  by  the  exerelM 
of  tact  in  soothing  the  patient,  combing  the  hair,  bathing  the  face,  reaortin^ 
to  warm  pcdiluvia,  etc.  I  have  known  muscular  exercise  carried  to  the  point 
of  fatigue  to  be  useful.  Alimentation  is  highly  important.  The  patient 
should  be  encouraged  as  much  as  possible  to  ta1ce  nutritious  and  easily- 
digested  food. 

It  is  the  duty  of  the  physician,  after  recovery  from  this  disease,  to  infona 
the  patient  of  its  character,  and  to  point  out  the  inevitable  consequences  »f 
the  habits  which  have  induced  it ;  and  the  patient  will  be  aided  in  an  effort 
to  emancipate  himself  from  the  slavery  of  intemperance  by  remedies  uA 
hygienic  measures  which  tend  to  invigorate  the  body,  thereby  strengtheniag 
the  mental  powers. 

A  craving  for  alcoholic  excitation  is  a  result  of  habit.     It  is  sometinea 
induced  by  dyspeptic  disorders,  mental  depression,  or  a  sense  of  pnMtratioi 
incident  to  various  diseases,  and  it  is  sometimes  a  constitutional  idiosyncnfj. 
The  power  to  resist  it  is  impaired  in  proportion  as  the  faculties  of  the  «iid 
are  weakened  by  indulgence.     It  can  be  overcome  only  by  safficiently  Iwig- 
continued  total  abstinence,  together  with  measures  to  remove  disorders  aiA 
to  promote  mental  occupation  and  invigoration  of  body  and  mind.     Thenm 
no  drug  which  has  a  special  curative  efficacy.     Persuaision,  the  fear  of  coim»- 
quences,  and  moral  considerations  are  often  unavailing.     The  unhappy  slaxci 
of  intemperance  should  be  considered  as  isuffering  fW)in  disease,  and  should  \m 
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treated  as  patients  antil  the  morbid  craving  is  extinguished  by  prolonged 
abstinence.  In  many  instances  eifcctive  treatment  is  practicable  only  in  insti- 
tutions established  for  this  purpose. 

The  "opium  habit"  is  to  be  regarded  in  the  same  light.  Generally, instant 
and  complete  withdrawal  of  every  form  of  opiate  is  perfectly  safe  and  is  the 
preferable  course.  Under  judicious  medical  treatment  and  encouragement 
patients  will  be  more  likely  to  endure  the  intense  suifering  from  the  sudden 
^se  of  opium  than  to  persevere  in  a  gradual  diminution  of  doses  during  a 
period  of  weeks  or  months. 

[An  important   contribution    to   the   treatment   of  alcoholism   has  been 

recently  made  by  Dr.    T.   S.    Latimer   of  Baltimore.     His  cases,  2012  in 

oamber,  were  treated  at  the  Baltimore  city  jail.    *'  They  were  cases  of  almost 

eootinuous  drunkenness,  culminating  at  short  intervals  in  a  severe  debauch, 

leading  to  some  act  of  violence  or  to  a  condition  of  drunken  stupor  in  which 

they  were  picked  up  on  the  streets  quite  helpless  and  almost  or  quite  uncon- 

KiouB."     Of  these  "  2012  cases  of  chronic  alcoholism  with  acute  explosions, 

87  of  which  were  maniacal,  under  circumstances  of  the  most  depressing 

eharacter  all  did  well  without  the  use  of  alcoholic  stimulants ".  .  .  .  "  All 

were  treated  with   potassium   bromide — the  maniacal  cases  with  80-grain 

doses  every  two  hours,  and  the  non-maniacal  with  the  same  drug  and  dose  at 

intervals  of  four  hours.     No  addition  was  made  to  this  treatment  except  in 

three  or  four  cases  in  which  10  drops  of  tincture  of  digitalis  and  5  grains  of 

ctfbonate  of  ammonia  at  intervals   of  three   hours  were  also  given  ;    all 

reeovered.'* 

Latimer's  patients  were  immediately  and  absolutely  deprived  of  alcohol, 
ihe  result  being  in  no  instance  injurious.  He  therefore  logically  concludes 
ihat  the  symptoms  of  delirium  tremens  are  the  result  of  over-stimulation, 
tod  that  they  are  not  due  to  the  abrupt  withdrawal  of  stimulants.  None  of 
the  patients  were  bound  or  subjected  to  any  physical  restraint  beyond  that 
attendant  upon  their  being  locked  in  their  cells.  They  spent  their  time  in 
incessant  walking,  and  the  physical  fatigue  thus  excited  appeared  to  induce 
sleep  earlier  than  would  otherwise  have  occurred.  Another  advantage  of 
non-restraint  is  that  patients  who  are  bound  and  at  the  same  time  left 
entirely  alone  experience  a  degree  of  terror  far  greater  than  is  the  case  with 
those  whose  limbs  are  unconfined. — H.] 

Hypochondriajsis— Pathophobia. 

Although  hypochondriasis  belongs  in  the  list  of  disorders  of  the  mind,  the 
nental  aberration  is  not  regarded  as  amounting  to  insanity,  and  patients  with 
liifl  affection  are  not  proper  subjects  for  treatment  at  lunatic  asylums.  Cases 
fcre  not  infrequent,  and  they  claim  the  services  of  the  general  practitioner. 
Lb  view  of  these  facts,  it  is  appropriate  to  consider  the  affection  as  one  of  the 
Bevnwes.  The  name  hypochondriasis — which  from  its  derivation  is  supposed 
k»  liave  reference  to  morbid  sensations  sometimes  felt  in  the  hypochondriac 
>«g;ion8 — has  very  little  significance  as  indicating  the  character  and  scat  of 
the  affection.  The  names  pathophobia  and  nosophobia  are  much  more 
ttzpressive  of  the  malady. 

The  characteristic  feature  of  the  affection  is  a  morbid  apprehension  of 
fUier  the  existence  of,  or  a  liability  to,  some  serious  disease.  In  its  mildest 
fva  it  consists  of  a  feeling  of  extreme  delicacy  of  constitution  or  of  a  pecu- 
br  susceptibility  to  the  causes  of  disease.  Existing  in  this  form,  it  leads  to 
*  0  anxiety  concerning  health  and  over-precautions  for  its  preservation.  In 
Ae  scTercst  form  of  the  affection  patients  suffer  from  the  conviction  that  they 
iftTe  an  incnrable  malady  and  that  life  is  in  imminent  danger.     Different 
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cases  represent  gradatiang  between  these  extrcTnefi.     The  uiental  fltin^-  - 
or  despair  which  luay  be  produced  bv  a  knowledge  of  the  f^ct  t 
nr  fatal   diseas^e  actually  exists    does  not   conbtitule  h^^.x*^"*' 
hypochondriac  is  the  victim  of  a  delumon  with  respect  to  li 
the  mental  miflfering  arising  from  this  error  of  belief  often  ex*  -  •  i-  wiai  wmi 
would  he  likelj  to  be  experienced  if  the  fancied  disease  really  exiAt^iL    <»» 
erally,  the  hypochondriacal  delusion  is  accompanied  by  mure  or  \ttm  lac&til 
depression^  and  often  by  marked  melancholia,  hut  in  name  cususs  p^iimuut 
resigned  and  cheerful.     Fancied  diseas^es  are  flometlmes  the  tircasiou  of  pm 
found  religious  sentiment,  calling   forth  the  manifestations  tif   pioas  rot: 
nation. 

The  afteciion  is  presented  t^  the  practitioner  in  different  phase.^     In  *^t 
cases  the    imagination    becomes  fixed    upon  a    particular   discaai?,  n 
patient's  belief  in  the  existence  of  the  disease  defies  all  efforts  to  nr: 
Diseajse  of   the  heart,  pulmonary  consumption,  cancer,  syphilis,  tir 
softening  of  the  brain,  and  diabetes  are  among  the  diseases  which  in 
cases  are  supposed  to  exist.     The  physician  may  strive  in  vain  hya5 
and  arguments  to  dispossess  the  mind  of  his  patient  of  the  delusion 
port  of  his  conviction  the  patient  sometimes  not  only  exaggeraCcA 
which  are  present,  but  insists  on  the  presence  of  symptoms  which  ii 
ing.     The   pertinacity  and  ingenuity  with  which   in  some  cases  ptti»  > 
to  their  faith  and  strive  to  convince  the  physician  of  its  truth  »?■ 
Not  infrequently  the  conflict  between   the  physician  and  pat' 
until  it  becomes  intolerable,  and  each  is  well  pleased  to  br*    ' 
sional  relation,      Hypochondriacs  frequently  consult  many 
lOession^  finding  for  a  time  greater  attention  and  apparent 
nedical  adviser;  and^  naturally  enough  in  their  mental  con«li 
dissatisfied  wheti   the  patience  of  the  physician  becomes  exhan^tori 
have  given  up  all  expectation  of  cmiverting  him  to  their  bc?licf,     Th 
ity  of  the  delusion  in  some  instances  is  truly  surprising,      I  have  known  tw*» 
cases  in  wliich  the  patients,  women  of  intelligence  and  good  sense,  f"^  »  ^  f ' 
time  could  not  be  persuaded  that  they  were  not  affected  with  catir 
breast,  although  niching  was  Ui  be  seen  or  felt  to  give  color  to  thr  -i- 
It  is  a  noteworthy  fact  that  hypochondriasis  is  not  confined  to  tip    ^^  ^ 
minded.     Persons  of  education  and  strong  mental  powers  arc  as  liahK*  t"  tii« 
affection  as  those  who  are  ignorant  and  of  feeble  intellectual  capacity. 
In  another  phase  of  the  affection  there  is  not  a  fixed  belief  in  the  * 
of  a  particular  disease,  but  a  shifting  of  the  delusion  from  one  <! 
another.     The  physician  may  succeed  in  convincing  the  patient  of 
existence  of  an  imagined  disease,  but  no  sooner  is  this  done  than  thr  ] 
imagination  runs  upon   another  disease,  and  so  divers  diseases  are  m  turu 
imagined,  until  at  length  the  physician  is  discouraged  and   may  givr  .ni  t> 
contest.      Again,  patients  sometimes  keep   the  house  and   taku  Uy  : 
complaining  of  ill-health,  prostration,  and  various  morbid  sensjitinn^ 
selecting  any  particular  disease.     With  eases  of  bedridden  pati« 
no  definite  malady,  hut  a  host  of  subjective  sympt^nus,  all  pr 
much  experience  are  familiar.     Such  cases  occur  much  oftener  • 
than  among  men,  and  the  phenomena  embraced  under  the  nauu  n\   n^y>.vi  * 
are  generaily  more  or  less  involved. 

The  CAUSES  of  hypochrondrinsis  are  physical  and  mental.  Some  |^r»tiii» 
are  constitutionally  liable  to  morhid  apprehensions  in  this  dir*>eli«»u.  Wbi-a^ 
ever  they  are  ill  with  any  affectifin,  their  mental  ciuistiT 
of  danger  and  to  despondency  as  regards  recovery.  Sot 
of  mind  exerts  a  depressing  influence  which  m«y  i 
favorable  progress  of  disease.     Persons  (bus  unhai 
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)  exaggerate  the  permanent  consequences  of  dissipated  habits  in  early  life, 
specially  abuses  of  the  sexual  function.  Delusions  with  respect  to  the 
itter  are  fostered  by  publications  and  lectures  designed  by  unprincipled 
)er8ons  to  produce  this  effect.  Apprehensions  on  this  score,  often  with  little 
)r  no  foundation,  are  a  source  of  nefarious  profit  to  a  host  of  charlatans.  If 
I  person  with  a  hypochondriacal  predisposition  either  have  had  or  imagine 
tliat  he  may  have  had  syphilis,  he  is  liable  to  fall  into  the  belief  of  supposing 
that  his  system  is  irretrievably  ruined.  This  delusion  also  is  encouraged  by 
empirics  whose  business  is  to  prey  upon  the  fears  which  they  foster  and  excite. 
There  is  a  class  of  wretched  hypochondriacs  whose  minds  are  absorbed  with 
the  idea  that  they  are  the  hopeless  victims  of  the  thoughtless  errors  of  youth, 
and  patients  of  this  class,  much  as  they  are  to  be  pitied,  often  tax  severely 
the  temper  of  the  physician.  It  is  to  be  added  that  the  practice  of  mastur- 
bation, excessive  sexual  indulgence,  and  the  intemperate  use  of  alcoholio 
stimalants  are  undoubtedly  sometimes  involved  in  the  causation,  not  merely 
by  an  effect  upon  the  imagination,  but  by  contributing  to  produce  a  morbid 
eondition  of  the  nervous  system. 

The  reading  of  legitimate  medical  works  is  to  be  mentioned  among  the 
eaases  of  hypochondriasis.  Want  of  mental  occupation  contributes  indi- 
rectly to  the  affection.  Persons  who  have  relinquished  active  pursuits 
often  become  hypochondriacs.  Success  in  the  acquisition  of  wealth,  when  it 
leads  to  a  determination  to  forego  labor  and  to  enjoy  leisure,  may  thus  engen- 
der a  far  greater  evil  than  poverty.  On  the  other  hand,  the  loss  of  fortune 
or  want  of  success  in  the  pursuits  of  life,  and  severe  affliction  of  any  kind, 
are  sometimes  concerned  in  the  causation  of  this  affection.  These  various 
eaases  may  produce  the  affection  in  those  who  are  not,  as  well  as  in  those 
who  are,  constitutionally  predisposed  to  it ;  but  of  course  their  efficiency  will 
be  marked  in  proportion  as  the  predisposition  is  strong. 

The  morbid  physical  conditions  often  existing  in  cases  of  hypochondriasis, 
and  more  or  less  concerned  in  its  causation,  are  various.  Among  these  may 
be  mentioned  anaemia,  neurasthenia,  and  dyspeptic  disorders.  The  latter, 
there  is  reason  to  believe,  are  frequently,  to  a  considerable  extent,  effects  of 
tlie  morbid  condition  of  the  mind. 

The  DIAGNOSIS  of  hypochondriasis  must  rest  on  an  exclusion  of  the  mala- 
dies which  are  apprehended  or  imagined  and  of  any  serious  disease.  The 
different  organs  of  the  body  are  to  be  interrogated  by  means  of  symptoms 
and  signs ;  and  it  is  obvious  that  the  accuracy  of  the  diagnosis  will  depend 
OD  the  ability  of  the  physican  to  exclude  the  affections  to  which  the  different 
organs  are  subject.  Subjective  symptoms  are  to  be  admitted  with  circum- 
^lection  and  a  certain  amount  of  distrust.  The  incongruity  of  the  previous 
ustory  and  the  present  condition,  as  described  by  the  patient,  with  the  laws 
of  any  definite  disease,  exclusive  of  mental  disorder,  is  often  at  once  signif- 
ioaot  of  the  affection  under  consideration,  or  the  subjective  symptoms  are 
incongruous  with  the  physical  disorders  which  may  be  associated  with  the 
hypochondriasis.  From  want  of  sufficient  knowledge  or  skill  to  reach  the 
di^nosis  by  exclusion  practitioners  are  sometimes  misled  by  the  statements 
of  patients,  and  thus  contribute  unwittingly  to  establish  more  firmly  exist- 
ing delusions. 

In  a  certain  proportion  of  the  cases  in  which  some  serious  disease  is  either 
apprehended  or  imagined  the  positive  assurances  of  the  physician  suffice  to 
iiqiel  the  delusion.  In  this  way  the  physician  who  is  confident  in  his  ability 
0  ioterrogate  accurately  the  different  organs  of  the  body  has  the  power  of 
Of'ng  much  good.  The  fear  of  the  existence  of  some  grave  disease  oppresses 
ipecially  those  who  are  dependent  for  the  means  of  living  upon  a  certain 
51 
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measure  of  health  ;  and  a  decided  opinion,  in  which  they  have  coisfidence.  is 
a  <;reat  blessing  to  patients  of  this  class. 

In  cases  of  confirmed  hypochondriasis  the  first  object  with  reference  to 
TREATMENT  is  the  removal  of  any  supposed  causes.    Over-exertion,  mental  or 
physical,  is  to  be  avoided  if  possible;  and  sexual  abuses,  intemperance,  and  aoj 
violation  of  the  laws  of  health  are  to  be  inquired  into  and  reformed.     Aside 
from  the  casual  indications,  the  measures  of  treatment  relate  to  both  body 
and  mind.     Any  coexisting  physical  disorders  are  to  be  remedied  as  far  u 
practicable.     Ansemia  and  dyspeptic  ailments  often  claim  remedial  meaaum. 
In  addition  to  the  physical  operation  of  remedies,  they  undoubtedly  hare  a 
useful  moral  effect  within  certain  limits.      Patients  often  crave  remedies, 
and  it  is  important  not  to  encourage  this  disposition ;  but  it  is  often  not 
judicious  to  withhold  remedies  altogether,  even  when  the  medicinal  part  of 
the  treatment  is  comparatively  unimportant.     Alcoholic  stimulants  and  opi^ 
ates  should  not  be  prescribed,  or  if  indicated  for  a  temporary  object  they 
should  be  given  with  great  circumspection. 

The  most  important  part  of  the  treatment  is  that  which  relates  to  the 
mind.  Arguments,  assurances,  and  combined  medical  opinions  may  be 
brought  to  bear  upon  the  delusions  with  more  or  less  efiect.  It  is,  how. 
ever,  not  always  judicious  to  act  upon  a  determination  that  the  patient  shall 
be  at  once  reasoned  out  of  the  affection.  It  is  not  wise  to  attempt  to  dispd 
the  delusions  by  ridicule  or  indifference.  A  fundamental  part  of  the  monl 
management  is  to  divert  the  patient's  attention  from  himself.  This  is  to  be 
effected  by  inducing  occupation  if  the  patient  have  been  living  a  life  of  indo- 
lence, and  by  well-selected  recreations  if  the  patient  be  of  industrious  habiii. 
It  is  more  difiicult  to  effect  this  in  cases  of  hypochondriasis  among  women 
than  among  men.  Change  of  scene  and  new  associations  are  often  effectual, 
and,  wherever  practicable,  should  be  advised.  With  respect  to  the  particulir 
plans  to  be  pursued  in  different  cases,  the  habits,  intelligence,  education,  and 
social  position  are  to  be  considered  in  each  case,  and  the  success  of  the  treat- 
ment will  depend  much  on  the  judgment  and  tact  of  the  physician. 


CHAPTER    X. 
VASO-MOTOR  AND  TROPHIC  NEUROSKS. 

Progressive  Unilateral  Facial  Atrophy.— Scleroderma,  or  Sclerema. — Myxcedema.— Am^ 
megaly.— Raynaud's  Disease.— Symmetrical  Qangiene. 

Progressive  Unilateral  Facial  Atrophy. 

In  this  rare  disease  the  muscles  are  not  primarily  nor  chiefly  affected,  but 
the  atrophy  begins  at  the  surface  and  progresses  inwardly,  inToWing  fhe 
bones  as  well  as  the  soft  parts.  The  skin  is  discolored  and  thinned.  Tlie 
beard,  eyebrows,  and  hair  on  the  affected  side  become  white  and  often  fall 
out.  The  subcutaneous  fat  disappears.  The  muscles  are  more  or  lew  atro- 
phied, but  in  a  less  degree  than  other  structures.  The  bones  and  cmrtilagea 
arc  atrophied.  The  atrophy  may  extend  to  the  tongue  on  the  same  side  and 
also  to  the  palate  and  uvula. 
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The  disease  ooours  in  women  much  oftener  than  in  men,  and  very  rarely 
after  twenty-five  years  of  age.  The  left  much  oftener  than  the  right  side  of 
the  face  is  affected. 

The  contrast  between  the  two  sides  of  the  face  renders  the  recognition  of 
the  disease  easy  after  it  has  made  considerable  progress.  It  cannot  be  con- 
founded with  facial  paralysis,  inasmuch  as  drawing  of  the  mouth  to  the  oppo- 
site side  is  slight  or  wanting,  and  the  muscular  movements  are  not  lost  on 
the  affected  side. 

The  disease  usually  progresses  very  slowly.  In  all  other  respects  the 
patient  may  be  perfectly  well. 

The  pathogeny  is  undetermined.  It  is  yet  to  be  settled  whether  the  di8« 
ease  be  primarily  seated  in  the  affected  tissues  or  whether  the  atrophy  be 
secondary  to  a  neurotic  affection.  If  the  neurotic  or  trophic  theory  be 
adopted,  it  is  not  settled  to  what  particular  nerve  or  nerves  the  disease  is  to 
be  referred.  The  trifacial,  the  facial,  and  the  cervical  sympathetic  have  each 
been  supposed  to  be  especially  involved.  [One  of  the  rare  autopsies  in  cases 
of  hemiatrophia  facialis  was  recently  (1888)  made  by  Mendel,  who  found 
atrophic  changes  in  the  descending  root  of  the  trigeminus. — H.] 

The  disease  thus  far  has  proved  intractable  to  treatment.  An  arrest  of  the 
progress  is  all  that  can  be  hoped  for.  It  must  be  expected  that  the  lesions 
which  have  taken  place  will  be  permanent.  The  progress  of  the  disease  does 
not  endanger  life,  but  the  conspicuous  deformity  is  not  a  small  calamity. 

Scleroderma,  or  Sclerema. 

The  affection  called  scleroderma  or  sclerema,  also  sclerodermia  and  sdere- 
mia,  may  be  here  noticed,  as  it  is  analogous,  in  its  pathological  character  and 
in  certain  of  its  effects,  to  the  di.sease  just  considered.  Other  terms  than  those 
already  given  have  been  applied  to  it — ^to  wit,  scleremus,  scleria,  sclerosis,  scle- 
roma, and  sclerymus,  all  derived  from  the  Greek  word  irxXjjpo^  (hard).  Its  ana- 
tomical characteristic  is  the  production,  in  the  lower  portion  of  and  beneath  the 
skin,  of  dense  fibrous  tissue  in  great  abundance.  This  renders  the  integument 
notably  rigid  and  resisting  to  pressure.  It  is  closely  adherent  to  the  mus- 
cles. It  cannot  be  moved  over  the  muscle  or  pinched  up  in  folds.  The  mus- 
cles are  restrained  in  their  movements  by  the  density  of  the  structures  above 
them,  as  if  a  firm  bandage  were  closely  applied.  More  or  less  wasting  of 
the  muscles  is  caused  by  the  pressure.  Pigmentary  matter  is  in  most  cases 
deposited  in  the  cells  of  the  rete  mucosum,  producing  a  discoloration  which  is 
yellowish,  yellowish-gray,  or  dark-brown,  and  more  marked  in  some  situations 
than  in  others.  These  changes  may  be  either  limited  to  certain  parts  or  dif- 
fused over  the  whole  surface,  but  they  vary  in  amount  in  different  places. 

The  affection  is  extremely  rare.  A  case  under  my  observation  was  reported 
by  Dr.  Walter  De  F.  Day  in  the  American  Journal  of  Medical  Sciences,  April, 
1870.  Dr.  Day  was  able  to  collect  for  analysis  reports  of  only  33  cases,  and 
the  case  reported  by  him  was  the  seventh  on  record  in  which  there  was  an 
examination  after  death.  The  affection  is  not  to  be  confounded  with  that 
called  by  some  writers  acute  sclerema,  which  is  peculiar  to  infants.  The 
latter  is  a  variety  of  oedema.  The  affection  under  consideration  occurs  gen- 
erally in  middle  life.  It  occurs  much  oftener  in  women  than  in  men.  It  is 
a  chronic  affection,  usually  beginning  insidiously  and  progressing  slowly,  but 
exceptionally  it  may  be  developed  rapidlv  with  a  sudden  invasion.  The  upper 
part  of  the  body  is  oftenest  first  aAected,  but  it  may  appear  primarily  in  any 
part. 

The  affection  is  not  necessarily  associated  with  disease  of  any  of  the  internal 
organs,  and  if  uncomplicated  it  is  not  incompatible  with  good  general  health. 
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Existing  in  a  notable  degree,  it  obstructs  muscular  movements  by  mechanical 
pressure  and  restraint,  leading  at  length  to  more  or  less  impairment  of  miKor 
power,  by  inducing  atrophy.  The  surface  is  usually  cool  or  cold,  but  the  hctt 
at  times  may  be  greater  than  normal.  Sensibility  is  not  impaired,  and  per- 
spiration continues.  The  duration  is  variable.  It  may  continue  for  months 
and  years.  A  fatal  termination  is  due  to  some  complication  or  intercurrent 
affection.  It  continues  in  some  cases  indefinitely  without  improvement,  and 
in  other  cases  more  or  less  improvement  takes  place  without  recovery,  bat 
complete  recovery  may  be  hoped  for.  The  number  of  cases  reported  iff.  m 
yet,  too  few  to  determine  the  ratio  of  recoveries. 

Various  measures  of  treatment  were  employed  in  the  cases  which  have 
been  reported.  It  remains  to  be  ascertained  what  are  the  remedies,  if  there 
be  any,  which  exert  a  curative  effect.  In  the  case  under  my  observatioD 
arsenic  was  given  for  some  time,  and  it  seemed  to  be  of  service,  but  in  thi« 
case  there  occurred  grave  complications — namely,  pleuritis,  pericarditis,  and 
peritonitis.  An  analeptic  course  and  tonic  medication  are  rationally  indi- 
cated,  together  with  alkaline  baths  and  emollient  applications  to  the  :fkin, 

MyxcBdema. 

This  remarkable  affection,  which  was  first  described  in  1873  by  G^W 
received  the  name  myxoedema  from  Ord,  to  whom  we  owe  the  most  coah 
plete  study  of  the  disease  which  has  hitherto  been  made.  The  disease  'n 
characterized  by  an  infiltration  of  the  connective  tissue  of  the  body  witb  t 
gelatinous  fluid  containing  mucin. 

Nothing  is  positively  known  concerning  the  causation.  The  disease  bu 
been  observed  more  frequently  in  women  than  in  men.  It  occurs  in  adoh 
life,  rarely  at  any  other  period.  In  a  certain  number  of  cases  it  has  followed 
pregnancy.  Mental  distress  has  been  thought  by  some  writers  to  be  an  el^ 
ment  in  its  causation.  The  disease  seems  to  be  more  common  in  EDelud 
and  in  France  than  elsewhere.  In  this  country  only  a  few  cases  have  beei 
reported. 

But  little  is  accurately  known  of  the  morbid  anatomy.  In  the  few  post- 
mortem examinations  which  have  been  made  the  connective  tissue  of  the 
skin  and  the  subcutaneous  tissue  are  richly  infiltrated  with  a  jelly-like  mtt6 
rial  containing  mucin.  According  to  Ord,  the  fibrillar  and  cellular  elementi 
of  connective  tissue'  are  increased.  This  mucous  infiltration  and  new  growtb 
of  connective  tissue  are  not  confined  to  the  skin,  but  they  affect  the  naeou 
membranes,  the  glands,  the  muscles,  the  nervous  system,  and,  above  ill,  the 
outer  coat  of  the  arteries.  The  thyroid  gland  has  been  found  atrophied,! 
condition  also  observed  during  life  in  many  oases,  but  not  in  all.  In  thelito 
stages  of  the  disease  the  cortical  substance  of  the  kidneys  is  atrophied— i 
condition  which  may  be  secondary  to  the  changes  in  the  arterial  walk. 

The  peculiar  oedema  begins  generally  in  the  face,  producing  a  chsracteristie 
physiognomy.  The  eyelids,  the  lips,  the  alse  nasi,  the  cheeks — in  fact,  all  of 
the  features — are  swollen.  The  oedema  which  causes  the  swelling  differs  fnm 
ordinary  oedema  in  its  firmness  and  resiliency.  It  does  not  pit  on  prason 
and  does  not  gravitate.  The  face  acquires  a  dull,  expressionless  appetnnee, 
with  an  absence  of  all  the  finer  lines  of  the  features.  The  oedematous  skii 
has  an  anaemic,  alabaster-like  appearance,  with  the  ezoeption  of  the  checki. 
which  present  reddish  spots  or  a  more  diffuse  dull  pinkish  hue. 

Next  to  the  face,  the  hands  are  most  markedly  affected  with  the  maeou 
irdeiiiu.  They  become  swollen  and  shapeless,  an  appearance  which  ht«beei 
described  by  (iiill  as  "spade-like." 
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The  same  condition  as  that  affecting  the  face  and  the  hands  may  extend 
over  the  whole  body,  so  that  the  skin  everywhere  is  swollen. 

The  skin  is  usually  dry  and  rough  in  consequence  of  the  absence  of  per- 
spiration. 

As  already  remarked,  in  a  large  proportion  of  cases  the  thyroid  bodies  are 
atrophied.  Ord  mentions  also  the  occurrence  of  tumefaction,  with  marked 
resilience  of  the  skin,  just  above  the  clavicle. 

In  the  majority  of  cases  there  are  nen'ous  symptoms  no  less  characteristic 
than  the  mucous  oedema.  For  a  long  time  these  symptoms  consist  only  in  a 
progressive  hebetude  affecting  all  mental  and  physical  actions.  The  mental 
processes  are  slow  and  labored,  but  they  may  be  for  a  long  period  correct. 
Speech  is  slow  and  conducted  with  a  monotonous,  and  often  hoarse,  voice. 
All  muscular  movements  require  a  long  time  in  their  execution,  and  they  arc 
often  attended  with  a  slowness  of  co-ordination  which  may  suggest  ataxia. 
Sensation  is  normal,  save  a  certain  tardiness  in  perception. 

Afler  a  time  mental  aberration  is  likely  to  appear,  and  this  is  manifested 
in  various  forms  of  insanity  attended  with  hallucinations. 

Ord  speaks  of  the  frequent  occurrence  of  two  subjective  symptoms  refer- 
able to  the  special  senses — namely,  a  persistent  unpleasant  taste  and  a  per- 
sistent unpleasant  smell.  In  some  cases  the  occurrence  of  salivation  has 
been  noted. 

The  hair  often  falls  out,  and  the  teeth  frequently  decay.  The  appetite 
may  be  normal,  but  after  a  time  it  is  generally  disturbed.  There  is  usually 
anaemia,  which  may  be  very  profound.  Albuminuria  is  common  only  in  the 
later  stages  of  the  disease.  The  bowels  are  generally  constipated.  There  is 
DOt  only  a  subjective  sensation  of  coldness,  but  the  temperature  of  the  body 
is  actually  lowered,  ranging  from  94®  to  98®.  Sometimes  there  is  a  difference 
in  the  surface-temperature  of  the  two  sides  of  the  body. 

The  DURATION  of  the  disease  is  long,  varying  between  three  and  twenty 
years  or  more.  The  prognosis  is  unfavorable,  but  instances  of  improvement 
are  not  uncommon,  and  cases  of  recovery  have  been  reported.  Death  may 
be  due  to  gradual  exhaustion,  to  ursemia,  or  to  some  complication.  Bulbar 
paralysis  has  been  observed  as  a  complication. 

There  are  various  theories  as  to  the  nature  of  the  disease,  but  they  are  all 
very  hypothetical.  A  plausible  assumption  is  that  myxoedema  is  due  to  some 
trophic  nervous  disturbance ;  but  attempts  to  define  the  nature  of  the  tropho- 
neurosis have  not  been  successful.  Some  have  surmised  disease  of  the  sym- 
pathetic system,  others  disease  of  the  medulla  oblongata. 

Of  considerable  interest  is  the  possible  relation  between  myxoedema  and 
atrophy  of  the  thyroid  gland.  The  facts  bearing  upon  this  relation  are  as 
follows :  Extirpation  of  the  entire  thyroid  gland  in  human  beings  for  goitre 
has  in  some  cases  been  followed  by  a  peculiar  cachexia,  with  mental  disturb- 
ance, and  even  with  firm  oedema.  This  cachexia  has  been  called  cachexia 
strumipriva.  The  extirpation  of  the  entire  thyroid  gland  in  dogs  is  nearly 
always  fatal.  Horsley  has  produced  by  the  extirpation  of  the  thyroid  gland 
in  monkeys  profound  anaemia  and  an  oedema  similar  to  myxoedema.  The 
affection  known  as  cretinism  bears  some  resemblance,  particularly  in  the 
mental  symptoms,  to  myxoedema,  and  cretinism  seems  to  be  in  some  way 
connected  with  disease  of  the  thyroid  gland.  Finally,  myxedema  is  often 
associated  with  atrophy  of  the  thyroid  gland. 

[The  fullest  investigation  of  the  subject  of  myxedema  was  made  by  the 
Clinical  Society  of  London  in  1888.  Their  report,  which  is  based  upon  an 
analysis  of  109  cases,  concludes  as  follows :  ''  Finally,  it  may  be  stated  that 
there  is  strong  evidence  that  niyxa*denia,  sporadic  cretinism,  endemic  cre- 
tinism, cachexia  strumipriva,  and  the  operative  myxoedema  of  animals  are 
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severally  species  of  one  genus  ;  that  such  clinical  differences  as  exist  betveen 
them  are  due  to  causes  already  sufficiently  set  forth  ;  and  that  the  one  path, 
ological  fact  common  to  all  these  conditions  is  the  occurrence  of  morUd 
processes  or  of  operations  involving  the  annihilation  of  the  function  of  tb« 
thyroid  body." 

It  is  not  yet  settled  exactly  how  atrophy  or  ablation  of  the  thyroid  giT« 
rise  to  myxcedema.  In  explanation  of  the  pathogeny  of  the  disease  two 
theories  have  been  advanced.  In  accordance  with  the  first,  the  thyroid  gUn^ 
elaborates  some  material  which  is  essential  to  the  healthy  metabolism  of  the 
tissues,  and  especially  to  those  of  the  nervous  system ;  according  to  the 
second,  the  gland  eliminates  from'  the  blood  one  or  more  substances  whidi 
are  noxious  to  the  organism,  and  especially  to  the  nerve-tissues. 

Treatment. — It  is  of  the  utmost  importance  to  protect  the  patient  iroa 
cold.  With  this  object  in  view,  removal  to  a  tropical  climate  sboald  be 
recommended.  The  influence  of  cold  in  accelerating  and  that  of  heat  ia 
retarding  the  development  of  myxoedema  is  well  shown  by  the  results  of  two 
series  of  experiments  (total  excision  of  thyroid)  upon  monkeys  by  Victor 
Horsley.  *•  In  the  first  series  no  special  after-treatment  wtis  carried  out.  and 
the  average  duration  of  life  after  the  operation  was  twenty-four  day?,  h 
this  series  the  symptoms  characteristic  of  acute  myxoedema  developed.  lo 
the  second  series  of  experiments  special  precautions  were  taken  to  keep  the 
animals  warm  :  after  excision  of  the  gland  they  were  kept  at  a  temperature 
averaging  90°  F.  The  average  duration  of  life  in  the  second  series  was  125 
days.  In  this  series  the  symptoms  characteristic  of  chronic  myxuMleroa  were 
developed." 

Hot  baths,  friction,  and  general  massage  have  been  of  marked  benefit  in 
several  careful lyH)b8erved  cases.  A  remarkable  case  is  reported  bv  I>r. 
John  Thomson*  of  Edinburgh,  in  which  recovery  from  an  apparently hopeleM 
condition  was  brought  about  by  the  systematic  employment  of  hot  bathi. 
friction,  and  prolonged  exposure  of  the  body  to  the  heat  of  an  open  fire. 
Jaborandi  and  its  alkaloid  pilocarpine  are  the  only  drugs  from  which  benefit 
seems  to  have  been  derived.  The  committee  of  the  London  Clinical  SocietT 
speak  of  their  beneficial  influence  in  myx(edema  as  undoubted,  and  attribute 
it  to  their  action  on  the  functions  of  the  skin. 

In  1890,  Prof.  Victor  Horsley  suggested  that  myxoedema  be  treated  by 
transplantation  of  the  thyroid  of  a  healthy  sheep  into  the  subeutaneoiu 
tissues  of  the  patient.  This  suggestion  was  first  carried  out  by  Lanneloogae 
of  Paris ;  later  by  Walther  of  the  same  city,  and  by  Fenwick,  Coiliw, 
Harris,  Wright,  and  Macpherson  of  Great  Britain.  In  Fenwick's  ease  death 
occurred  five  days  after  the  operation,  the  disease  having  been  too  far  ad- 
vanced for  a  fair  trial  of  any  kind  of  treatment.  Of  the  remaining  rix 
cases,  there  are  but  four  in  which  the  progress  of  the  patient  after  the  oper- 
ation was  recorded.  ()f  these  four,  in  two  there  was  a  more  or  less  prolonged 
period  of  improvement,  while  in  the  other  two  the  improvement  wis  only 
temporary. 

The  treatment  of  myxoedema  with  hypodermic  injections  of  thyroid  extrad 
was  first  employed  by  Dr.  George  Murray,  a  pupil  of  Horsley.  Murray, 
observing  the  rapid  improvement  which  follows  the  transplantation  of  tbe 
thyroid,  concluded  that  it  must  be  due  to  the  absorption  of  thyroid  jniee 
remaining  in  the  gland,  rather  than  to  a  secretion  of  the  latter  in  its  net 
and  abnormal  situation. 

Up  to  May  18,  1893,  according  to  Beadles,*  100  eases  of  myxcedena  W 

^  Trans,  Medico- Chirur^ical  Society  of  Edinburgh^  vol.  vii.  p.  50. 
^  Jonnml  of  Mentcd  Science^  July  and  October,  1898L 
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been  treated  by  Murray's  method  or  some  modification  of  it,  and,  with  the 
exception  of  two  cases,  they  have  all  been  followed  by  remarkable  improve- 
ment. 

The  next  step  in  the  therapeutics  of  this  disease  was  the  administration  of 
the  thyroid />er  cm,  and  it  appears  to  have  been  first  taken  by  Prof.  Howitz  of 
Copenhagen,  who,  in  March,  1892,  fed  a  myxoedematous  patient  with  the  thy- 
roid glands  of  calves.  Four  months  later,  Dr.  Hector  Mackenzie  employed 
Ihia  method  of  thyroid  feeding,  with  the  result  that  in  less  than  three  months 
the  patient  subjected  to  it  had  improved  to  such  an  extent  as  to  be  '^  scarcely 
recognizable."  The  thyroids  in  the  last-mentioned  case  were  pounded  and 
given  in  a  little  brandy.  An  extract  of  the  thyroid  and  a  substance  called 
thjroidin,  obtained  by  precipitation  with  alcohol  from  the  glycerin  extract 
of  the  finely-minced  gland,  have  also  been  administered,  and  apparently  with 
'  results  equalling  those  obtained  by  the  ingestion  of  the  crude  gland  itself. 

This  treatment,  successful  though  it  be,  has  one  drawback :  it  must  be 
kept  up  indefinitely.  No  sooner  is  the  thyroid  treatment  withheld  than  the 
patient  shows  signs  of  relapse.  As  remarked  by  Beadles,  however,  ^^  the 
taking  of  an  occasional  dose  is  surely  a  hardship  not  hard  to  bear,  even  were 
it  necessary  for  the  remainder  of  the  patient's  life.'' 

The  various  methods  thus  far  employed  in  the  treatment  of  myxoedema 
are  the  following : 

1.  Thyroid  grafting. 

2.  Subcutaneous  injection  of  an  extract  of  the  thyroid  gland. 

3.  Ingestion  of  an  extract  (aqueous  or  glycerin)  of  the  thyroid  gland. 

4.  Ingestion  of  thyroid  gland,  raw  or  slightly  cooked. 

5.  Ingestion  of  a  dry  extract  obtained  from  the  thyroid  gland,  in  the  form 
of  a  powder,  tabloid  or  capsule,  or  pill. 

6.  Ingestion  of  thyroidin. 

In  this  country  the  treatment  of  myxoedema  with  thyroid  preparations  has 
been  carried  out  by  F.  P.  Kinnicutt,  J.  J.  Putnam,  M.  Allen  Starr,  and 
doubtless  by  many  others.^ — H.] 

[Acromegaly. 

Acromegaly  (derived  from  ax/o«v,  extremity,  and  fiiya^  large),  first  mi- 
nutely described  and  named  by  Marie  in  1886,  is  a  dystrophic  affection  cha- 
racterized by  enlargement  of  peripheral  portions  of  the  body.  The  parts 
chiefly  affected  are  the  feet,  hands,  and  face,  and  the  enlargement  is  princi- 
pally caused  by  hypertrophy  of  the  osseous  tissues.  The  facial  alterations 
are  so  characteristic  that  patients  affected  with  this  disease,  no  matter  what 
their  nationality,  come  to  bear  an  extraordinary  resemblance  to  each  other. 
The  alterations  consist,  for  the  most  part,  of  hypertrophy  of  the  nose  and  infe- 
rior maxilla.  The  former  is  enlarged  in  all  it«  dimensions,  and  each  constitu- 
ent of  the  organ — the  bones,  the  cartilages,  and  the  derma — takes  part  in  the 
hypertrophy.  Even  the  walls  of  the  l3lood-vessels  are  thickened,  the  lym- 
phatics dilated,  and  the  mucous  membrane  (edematous  and  infiltrated  with 
leucocytes.  It  is  the  hypertrophy  of  the  inferior  maxilla  which  is  chiefly 
concerned  in  giving  the  face  its  characteristic  expression.  The  bone  is 
enlarged  in  all  its  dimensions,  sometimes  to  such  an  extent  as  to  entitle  it  to 
be  called  colossal.  The  distance  from  the  angle  to  the  symphysis  is  increased 
(in  a  case  reported  by  C.  L.  Dana  it  measured  5}  inches),  so  that  in  well- 
marked  cases  the  lower  lip  and  teeth  project  beyond  the  upper — prognathous 
type.  The  downward  slope  of  the  ramus  is  also  greater  than  normal ;  or,  in 
other  words,  the  angle  formed  by  the  body  and  ramus  is  more  than  normally 
obtuse. 

^  Vide  Tram.  Association  of  American  Phtfi^triam,  vol.  viii.,  1893. 
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Macroglossia  is  a  condition  common  to  all  well-marked  eases,  tbe  enlarge- 
ment of  the  tongue  being  chiefly  due  to  hypertrophy  of  the  iaterfai»cicoIar 
connective  tissue. 

The  first  signs  of  acromegaly  generally  appear  in  the  hands,  which  become 
hyperlrophied    in    the    directions   of  breadth  and    thickness  rather  than  in 
length.     All  the  tissues  of  the  hand — the  bones,  muscles,  connective  tissue, 
and  skin — participate  in  the  enlargement,  but  there  is  no  deformity  of  the 
phalangeal  joints.     The  nails  do  not  enlarge  correspondingly,  and  therefore 
appear  abnormally  small.     They  are  flattened  and  widened  and  often  markerf 
with  longitudinal  striations.     The  feet  are  affected  in  the  same  manner  i» 
the   hands — that   is  to  say,  they  are  enlarged  chiefly  in  the  directions  of 
breadth  and  thickness.     Cases  are  now  and  then  met  with  in  which  the  feet 
and  hands  are  enlarged  as  to  length  also.     Tlie  enlargement  of  the  hand^  is 
perhaps  the  most  striking  feature  of  the  disease,  and  is  often  so  great  as  to  * 
cause  them   to  be  compared   to  spades  and  '*  battledores."     Dorso-cervicil 
kyphosis  is  a  constant  symptom,  and  is  sometimes  so  great  as  to  cauoe  tbe 
chin  to  project  forward  and  downward  so  as  to  approach  the  sternum  or  eren 
to  rest  upon  it.     There  is  generally  combined  with  this  ant^ro-posterior  cunr- 
ature  a  certain  degree  of  scoliosis,  as  well  as  a  compensatory  lordosis  in  the 
lower  dorsal  and  upper  lumbar  regions. 

The  bones  of  the  chest,  clavicles,  scapulae,  ribs,  and  sternum  are  all  hyper- 
trophied,  and  the  same  is  true  of  the  costal  cartilages.  The  antero-posterior 
diameter  of  the  thorax  is  enlarged,  apparently  at  the  expense  of  its  transvers* 
diameter,  and  the  downward  slant  of  the  ribs  is  increased,  so  that  when  the 
patient  is  sitting  with  the  head  bent  forward  the  lowermost  of  these  bone* 
may  rest  upon  the  crest  of  the  ileum. 

Ln  most  cases  the  thyroid  gland  is  diminished  in  size,  but  has  also  been 
found  enlarged.  The  thymus  is  sometimes  persistent  or  enlarged,  aod  in 
either  case  gives  rise  to  percussion-dulness  in  the  upper  sternal  region. 

A  long  list  of  symptoms  is  referable  to  the  nervous  system,  and  may  be 
classified  as  cerebral,  vaso-motor,  and  sensory.  Among  them  may  be  men- 
tioned polydipsia,  polyuria,  glycosuria,  hyperidrosis,  cutaneous  anastheai, 
and  loss  of  the  senses  of  taste  and  smell.  Disturbances  of  vision,  espedallj 
in  the  form  of  hemianopsia,  have  been  frequently  observed.  In  women  the 
menses  are  suppressed  at  an  early  period  of  the  disease,  and  sterility  is  abw- 
lute.  Duchesneau  *  queries  whether  this  may  not  explain  why  heredity  is  so 
little  concerned  in  the  etiology  of  the  affiection.  In  males  diminution  or 
extinction  of  sexual  desire  is  the  rule.  Trophic  disturbances  of  the  skin  in 
the  form  of  keloid  growths  or  molluscum  fibrosum  have  been  observed  too 
frequently  to  be  regarded  as  mere  coincidences.  The  appetite  is  genenlly 
preserved  and  is  sometimes  voracious.  One  of  Dana*s  patients '  "  ate  twenty- 
seven  plates  of  ice-cream  at  one  sitting,  thereby  winning  a  wager  that  he 
could  eat  more  than  two  men." 

Of  the  subjective  symptoms  above  mentioned,  cephalalgia  is  undoubtedly 
the  most  constant,  and  is  often  the  sole  thing  complained  of.     In  t  typical 
case  reported  by  Marie*  the  patient  travelled  from  Spain  to  Charcot's  clinic 
on  account  of  persistent  headache.     He  appeared  to  attach  no  importance  to 
the  abnormal  increase  in  size  of  his  hands  and  feet,  the  deformities  of  his 
spine  and  thorax,  and  the  marked  alterations  in  his  physiognomy.     In  this 
case  the  cephalalgia  which  was  the  sole  complaint  came  on  two  or  three  houn 
after  the  patient  had  fallen  asleep  in  the  recumbent  position,  bat  did  not 
supervene  when  he  slept  in  the  sitting  posture. 

'  Omiributi'ond  Vtlude  de  rAcromipafUy  Paris,  1892. 

*  Jnnrnal  of  Nervous  and  Mental  DiffeoBe,  Nov.,  1893. 

*  NouvdU  fcanogi^phie  de  la  Salpitrih^  tome  i.,  1888. 
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The  chaugeti  in  the  muscular  system  are  worthy  of  notice.  It  is  highly 
liagnostic  of  the  disease  that,  with  enormous  hands,  deep  chest,  and  other 
igns  usually  indicative  of  strength,  the  patient  is  decidedly  feehle.  This 
nuscular  feebleness  increases  until,  in  late  stages  of  the  disease,  he  may  be 
Dompelled  to  remain  in  bed  from  this  cause  alone.  This  muscular  inability 
is  caused  by  progressive  atrophy. 

Anatomical  Alterations. — Besides  the  enlargement  of  the  bones  and 
overlying  parts  above  mentioned,  the  persistence  of  the  thymus,  the  altera- 
tions of  the  thyroid,  the  macroglossia,  and  the  deformities  of  the  spine, 
there  remains  to  be  mentioned  a  lesion  which  is  believed  by  Marie  and  others 
to  be  concerned  in  the  pathogenesis  of  the  disease.  The  lesion  referred  to  is 
hypertrophy  of  the  pituitary  body,  or,  as  some  prefer  to  call  it,  the  hypophy- 
sis cerebri.  This  so-called  gland,  which  normally  weighs  but  a  few  grains 
(from  five  to  ten),  has  been  found  in  cases  of  acromegaly  as  large  as  a  hen's 
egg,  and  even  larger.  Enlargement  of  this  body  occurs  far  too  frequently  to 
be  regarded  as  fortuitous.  Souza-Leite  in  his  classical  thesis  speaks  of  it  as 
eonstant,  but  in  rare  cases  it  has  been  absent.  On  the  other  hand,  hypertro- 
phy of  the  hypophysis  has  been  observed  without  coincident  acromegaly.  On 
the  whole,  it  must  be  admitted  that  there  is  an  intimate  connection  between 
enlargement  of  the  hypophysis  cerebri  and  acromegaly,  and  the  question,  as 
^et  undetermined,  is  whether  the  former  is  a  cause  or  a  consequence  of  the 
latter.  Marie  draws  a  parallel  between  disease  of  the  hypophysis  and  acro- 
megaly on  the  one  hand  and  disease  of  the  thyroid  and  myxoedema  on  the 
>ther. 

Diagnosis. — The  only  affection  with  which  acromegaly  is  likely  to  be 
unfounded  is  that  to  which  Marie  has  given  the  name  of  hypertrophic  pul- 
nonary  osteo-arthropathy  ("  osteo-arthropathie  hypertrophiante  pneumique  "). 
fames  Ross^  does  not  recognize  the  distinction  drawn  by  Marie  between  them, 
>at  to  the  writer  they  seem  to  be  separate  conditions.  In  pulmonary  osteo- 
arthropathy the  jaw  is  not  enlarged ;  kyphosis  is  not  constant ;  the  finger- 
ipa  are  swollen  and  bulbous,  and  the  nails  curved  like  the  beak  of  a  parrot  \ 
UEid,  finally,  the  articular  ends  of  the  long  bones  are  enlarged  to  such  an 
sxlent  as  to  impede  the  movement-s  of  the  extremities.  As  implied  by  the 
idjective  *'  pulmonary^"  these  deformities  are  associated  with  lesions  of  the 
«spiratory  organs — the  lungs  and  pleura.  The  points  of  distinction  between 
MiCeitis  deformans  (Paget's  disease),  leontiasis  ossea,  and  gigantism  are  obvi- 
ous. Until  quite  recently  acromegaly  was  unrecognized.  The  present  tend- 
ency is  to  include  under  this  head  affections  which  bear  to  it  but  a  partial 
e^emblance,  such  as  circumscribed  osseous  hyperplasias  and  gigantism.  The 
bmer  are  congenital  and  generally  unilateral,  while  in  the  latter  the  different 
^^rtH  of  the  body  preserve  their  relations  to  each  other. 

Prognosis. — The  prospect  of  recovery  from  the  outward  manifestations  of 
he  disease  is  hopeless.  The  osseous  changes  are  irremediable.  Life  may, 
»f)irever,  be  prolonged  for  years,  the  patient  eventually  succumbing  to  pro- 
Stessive  asthenia  or  dying  more  suddenly  with  signs  of  cerebral  compression, 
tie  powers  of  resistance  to  intercurrent  acute  disease  are,  as  a  matter  of 
00/86,  greatly  impaired. 

Treatment. — Little  is  to  be  said  under  this  head.     Antipyrin,  exalgine, 
d  caffeine  have  been  used  with  more  or  less  success  to  relieve  cephalalgia, 
le  strength  is  to  be  maintained  by  a  nourishing  diet — in  some  cases,  per- 
*  International  Clinic^y  April,  1891. 
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haps,  by  restraining  the  tendency  to  boulimia.  Duchesneau,  acting  on  the 
hypothesis  that  the  disease  may  be  due  to  suppression  of  the  function  of  the 
hypophysis  cerebri,  suggests  the  hypodermic  injection  of  extracts  of  this 
^^  gland."— H.] 

[Raynaud's  Disease— Symmetrical  Gangrene. 

This  affection  is  characterized  by  extreme  pallor  and  coldness  of  periphenl 
portions  of  the  body — fingers,  toes,  nose,  ears — on  exposure  to  cold,  followed 
by  intense  venous  congestion  of  the  same  parts,  and  eventually,  if  the  cirei- 
latory  disturbances  continue,  by  well-defined  areas  of  dry  gangrene.    The 
above  are  the  essential  clinical  features  of  the  disease,  but,  in  addition,  bcino. 
globinuria  and  scleroderma  have  been  observed  in  a  few  cases.    The  affectios 
was  first  described  by  Maurice  Raynaud  in  1862  in  a  thesis  containing  a 
report  of  25  cases,  of  which  20  were  of  the  female  sex.    The  disease  is  moA 
prevalent  in  early  life,  the  great  majority  of  Raynaud's  cases  occurring  beiwea 
the  ages  of  eighteen  and  thirty.    The  same  observer  also  noted  5  cases  of  the 
affection  in  children  between  three  and  nine  years  of  age.     He  has  therefon 
suggested  the  term  "juvenile  gangrene^'  as  an  appropriate  name  for  thedii- 
ease,  but  it  will  doubtless  continue  to  be  called  by  the  name  of  him  who  fint 
accurately  described  it.     The  term  juvenile  gangrene  is  further  inappliotUi 
because  it  might  be  supposed  to  imply  that  the  affection  is  limited  to  tbe 
young.     This,  however,  is  far  from  being  true.     In  two  typical  casei*  not 
under  the  writer's  observation  the  ages  of  the  patients  are  fifty-five  and  m- 
enty-seven  respectively.     The  chief  theories  of  the  cause  of  Raynaud's  dis- 
ease are  (1)  that  is  due  to  an  endarteritis  obliterans;  (2)  that  it  is  due  to 
peripheral  neuritis;  (8)  that  it  is  the  result  of  vascular  spasm.     The  lastii 
the  theory  of  Raynaud  himself. 

The  early  age  of  many  of  the  cases,  the  intermittent  character  of  tbe 
symptoms,  and  the  great  rarity  of  the  disease  as  compared  with  endartdi- 
tis  suffice  to  exclude  the  latter  as  a  causative  factor  in  its  prodactioo. 

There  is  little  to  support  the  theory  that  peripheral  neuritis  is  the  cause 
of  Raynaud's  disease.  In  the  first  place,  the  rarity  of  the  latter  and  thefre- 
f|uency  of  the  former  militate  strongly  against  it.  Secondly,  the  caiea  is 
which  neuritis  has  been  found  post  mortem  may  be  examples  of  mere  ooii- 
cidence,  or,  more  probably,  the  neuritis  is  secondary  to  the  local  circalatorf 
disturbance.  A  degree  of  asphyxia  sufficient,  in  its  severer  forms,  to  pro- 
duce gangrene  might,  in  its  lighter  grades,  readily  lead  to  degenerative  and 
inflammatory  changes  in  the  nerves  of  the  affected  part. 

The  theory  of  arteriole  spasm  is  certainly  the  one  which  is  most  in  accord- 
ance with  the  clinical  phenomena.  The  disease  is  mo^t  fre<|ucntly  obserred 
in  females  and  in  the  young — i.  e.  in  those  whose  vaso-motor  system  i»  moil 
impressible.  It  occurs  in  paroxysms,  and  is  excited  by  expo.*ure  to  the 
surest  exciter  of  vascular  spasm — cold.  Finally,  in  several  ca.*e^.  during 
the  paroxysm  there  has  been  dimness  of  vision  which  was  shown  by  the 
ophthahnoscope  to  depend  upon  a  contraction  of  the  central  retinal  artery 
and  its  branches.  This,  more  than  any  other  observation,  tends  to  corrobo- 
rate Raynaud's  view  that  the  disease  known  by  his  name  is  due  to  an  '*  enor- 
mous exaggeration  of  the  excito-motor  energy  of  the  pray  parts  «»f  the 
spinnl  curd  which  control  the  vaso-motor  innervation.*'  The  z>ymptoa 
hiemoglobinnria  is  in  all  probability  due  to  a  ^' local  asphyxia"  of  the  renal 
vessels. 

The  SYMPTOMS  consist  of  pallor  and  coldness,  both  sabjecdTe  and  objee> 
tive,  of  the  affected  parts,  constituting  the  stage  of  local  syncope.     This  if 
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omediately  followed  by  the  stage  of  local  asphyxia,  characterized  by  lividity 
Vkd  cyanoHis  of  the  same  parts  accompanied  with  paraesthesiae,  such  as 
umbness  and  tingling,  or  with  severe  pain.  Kcchymotic  spots  and  vesicles 
lay  appear  and  may  become  the  starting-points  of  dry  gangrene.  The 
aricle  is  a  favorite  site  of  the  latter,  but  it  may  also  attack  the  fingers  and 
oes  and  cause  the  loss  of  one  or  more  phalanges.  The  lesions,  whether 
ascular  or  gangrenous,  are  remarkable  for  their  symmetry.  Haemoglo- 
ilnuria  has  been  already  mentioned  as  a  symptom  of  the  disease,  and  it 
Bust  be  acknowledged  that  it  is  difficult,  if  not  impossible,  to  draw  a  line  of 
lemarcation  between  certain  cases  that  have  been  described  as  examples  of 
paroxysmal  hasmoglobinuria  and  genuine  cases  of  Raynaud's  disease. 

Diagnosis. — Genuine  cases  are  distinguished  by  the  presence  of  the  two 
stages  above  mentioned — ^'  local  syncope  "  and  local  asphyxia — followed  sooner 
at  later  by  gangrene.  The  latter  may  be  limited  to  a  sphacelus  scarcely 
larger  than  a  pin-head  on  one  or  both  ears.  Large  areas  of  spreading  gan- 
grene dependent  upon  endarteritis  obliterans  or  following  an  injury  are  not 
to  be  included  in  the  category  of  Raynaud's  disease.  Neither  are  cases  of 
mere  local  syncope  of  the  hands — the  so-called  di^iti  morttti  As  is  well 
kiown,  the  latter  symptom  is  occasionally  seen  in  Bright's  disease,  and  is 
eaoaed  by  a  vascular  spasm  which  is  trivial  when  compared  with  the  tonic 
coBtraetion  of  the  vessels  in  Raynaud's  disease. 

PamiNOSls. — Notwithstanding  the  apparent  gravity  of  its  symptoms,  the 
afection  is  not  per  se  a  dangerous  one.  As  remarked  by  Raynaud,  the  system 
n  the  course  of  time  seems  to  acquire  a  species  of  tolerance  (accoutamancii) 
«f  the  disease. 

Treatment. — Exposed  partfl  of  the  body  should  be  protected  from  cold 
and  woollen  underclothing  should  be  worn  the  year  round.  If  the  patient's 
means  permit,  the  winters  should  be  spent  in  a  warm  climate.  Exposure  to 
the  morning  air  before  breakfast  should  be  carefully  avoided  in  all  climates. 
Itaynaud  in  his  later  researches  ^  reports  good  results  from  the  continuous 
leetrical  current  applied  to  the  spine  and  extremities.  "  The  action  exer- 
ined  by  the  current  on  the  cord  appears  to  consist  in  an  enfeeblement  of  the 
ccito-raotor  power,  whence  there  results  a  corresponding  relaxation  of  the 
flex  vascular  contractions." — IL] 

*  Archives  ghUrale^df  M^decvWy  Jan.,  1874. 


SECTION    SIXTH. 
DISEASES  AFFECTING  THE  GENITO-URINARY  SYSTEM. 


CHAPTER  I. 

CONGESTION   OF  THE  KIDNEYS.— ACUTE   AND  CHRONIC 
BRIGHT'S  DISEASE. 


Active  Cougestion  of  the  Kidneys. — Passive  Congestion  of  the  Kidneys. — I 

Degeneration  of  the  Kidneys. — Fatty  Degeneration  of  the  Kidneys. — Acate  Brighft 
Disease. — Chronic  Bright's  Disease. 

A  LARGE  proportion  of  the  affections  of  the  genito-urinary  system  do 
not  fall  within  the  scope  of  this  work.  Excluding  the  affections  peci- 
liar  to  females,  diseases  of  the  male  generative  organs  and  of  the  bladder 
are  to  be  excluded  as  belonging  to  surgical  rather  than  to  medical  pnetke. 
The  diseases  which  remain  are  chiefly  those  affecting  the  kidneys.  Abnor- 
mal changes  in  the  urine  are  highly  important  as  denoting  morbid  oonditiou 
relating  to  the  kidneys  and  the  blood.  These  changes  constitute  importut 
symptoms  in  various  diseases.  They  are  not  to  be  considered  as  individml 
affections,  and  in  general  it  suffices  to  notice  them  in  connection  with  other 
symptomatic  events  which  make  up  the  clinical  history  of  different  disease^.  * 
In  an  important  disease  which,  in  the  present  state  of  our  knowledge,  it  i$ 
convenient  to  regard  as  a  urinary  affection,  it  is  certain  that  the  abnormal 
change  in  the  urine  expressed  by  the  name  of  the  disease  is  merely  a  sjmp- 
t<>m.  The  disease  referred  to  is  glycosuria  or  diabetes  mellitus.  This  diseatae 
will  be  included  among  the  diseases  to  be  considered  in  this  section.  The 
same  statement  may  probably  be  applied  to  the  disease  distinguished  as  dia- 
betes  insipidus^  and  also  to  endemic  hsematuria  and  heemoglobinuria. 

Active  Oongestion  of  the  Kidneys. 

Active  congestion  of  the  kidneys  may  be  due,  first ^  to  the  action  of  irri- 
tants, and  second,  to  vaso-motor  paralysis.  These  two  forms  of  active  con- 
gestion are  widely  different  from  each  other.  The  former,  when  of  sufficient 
intensity  to  give  clinical  evidence  of  its  existence,  is  almost  invariably  accon- 
panied  by  inflammatory  or  degenerative  changes  in  the  kidneys;  the  latter 
has  no  tendency  to  lead  to  inflammation ;  the  former  is  accompanied  bj  the 
excretion  of  urine  similar  to  that  of  certain  forms  of  acute  nephritis,  the 
urine  being  albuminous,  bloody,  and  usually  diminished  in  quantity ;  in  the 
latter  the  urine  is  abundant  in  (|uantity,  non-albuminous,  and  of  low  specific 
gravity. 

In  the  inflammatory  variety  of  active  congestion  the  kidneys  arc  enlarped. 
of  a  dark-red  color,  engorged  with  blood,  and  ecchymosed.  Certain  drup* 
which  exert  an  irritant  effoct  upon  the  kidneys  are  usually  assigned  as  the 
most  important  causes  of  tliis  form  of  active  congestion.  Such  drug:*  are 
cuntharides,  turpentine,  oil  of  mustard,  cubebs,  copaiba,  nitrate  of  potash. 
chlorate  of  potash,  and  carbolic  acid.  Of  these  drugs,  cantharides,  uken 
SI2 
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either  internally  or  applied  externally  in  the  form  of  a  blister,  provokes  the 
most  marked  urinary  symptoms.  In  cantharides-poisoning  the  urine  is  dimin- 
ished in  quantity  and  may  be  suppressed ;  it  is  usually,  but  not  always, 
staioed  with  blood ;  it  is  albuminous,  and  it  may  contain  hyaline  and  blood- 
casts  as  well  as  epithelial  cells.  A  peculiarity  noted  in  some  cases  has  been 
the  spontaneous  coagulation  of  the  urine.  Gelatinous  fibrinous  clots,  either 
pale  or  red,  may  form  in  the  bladder  and  interfere  with  micturition,  or  similar 
coagula  may  form  in  the  vessel  afler  the  urine  is  voided.  It  has  been  shown 
by  experiments  that  a  true  diffuse  nephritis  is  produced  by  cantharides.  It 
is  probable  that  an  inflammatory  condition  likewise  exists  when  similar  symp- 
toms follow  the  ingestion  of  the  other  drugs  named.  The  treatment  consists 
in  removal  of  the  cause,  rest,  and  the  administration  of  diluent  and  of 
mucilaginous  drinks.  Camphor  in  doses  of  two  to  five  grains  will  often 
afford  relief. 

The  existence  of  vaso-motor  nerves  of  the  renal  arteries  has  been  demon- 
strated by  physiological  experiment.  These  nerves  are  contained  in  the 
splanchnics.  Paralysis  of  these  nerves  causes  dilatation  of  the  arteries  in  the 
kidneys  and  consequent  afflux  of  a  larger  amount  of  blood  to  these  organs. 
Some  also  assume  the  existence  of  vaso-dilator  nerves  of  the  kidneys.  It  is 
folly  in  harmony  with  the  results  of  physiological  experiment  that  this 
increased  flow  of  blood  through  the  kidneys  is  attended  by  the  excretion  of  a 
large  quantity  of  pale  urine.  We  may  assume  that  renal  hyperaemia  due  to 
▼aso-motor  influence  may  be  produced  in  man  by  causes  acting  upon  the  per- 
ipheral nerves  as  well  as  by  those  acting  on  the  nerve-centres.  We  possess 
little  positive  knowledge  as  to  this  variety  of  renal  hypertemia  in  man.  It 
has  been  inferred  to  exist,  from  the  characters  of  the  urine,  in  certain  diseases 
of  the  brain.  Hypersemia  of  the  kidneys  from  vaso-motor  influence  is 
assumed  to  exist  in  many  cases  of  diabetes  insipidus,  of  hysteria,  and  of  emo- 
tional disturbance. 

Passive  Congestion  of  the  Kidneys. 

Passive  or  venous  congestion  of  the  kidneys  is  one  of  the  characteristic 
events  in  the  general  venous  congestion  which  attends  certain  pulmonary  and 
cardiac  diseases.  Passive  congestion  of  the  kidneys  may  also  be  caused  by 
thrombosis  of  the  vena  cava  ascendens,  but  this  occurrence  is  so  rare  that  it 
does  not  demand  further  consideration  here.  Thrombosis  of  one  of  the  renal 
veins  has  been  observed  more  frequently,  but  in  the  cases  hitherto  recorded 
no  notable  congestion  of  the  kidney  has  been  observed.  Passive  congestion 
of  the  kidney,  therefore,  may  be  considered  as  almost  invariably  accompanied 
by  general  venous  stasis. 

Pulmonary  disorders  are  less  important  than  cardiac  diseases  in  the  etiol- 
ogy. In  advanced  emphysema  and  in  certain  cases  of  fibrous  phthisis  there  is 
chronic  congestion  of  the  kidneys.  The  various  cardiac  diseases  which  lead  to 
general  venous  congestion — valvular  lesions,  fatty  degeneration,  and  myocar- 
ditis— are  the  most  frequent  and  important  of  the  causes.  Mitral  lesions  may 
be  especially  emphasized  in  this  connection.  It  will  be  remembered  that  the 
sjrmptoms  of  venous  stasis  do  not  appear  until  the  stage  of  non-compensation, 
and  are  intense  in  proportion  to  the  failure  of  heart-power.  It  is  also  import- 
ant to  bear  in  mind  that  in  proportion  as  the  tension  in  the  veins  increases  the 
blood-pressure  in  the  arteries  sinks. 

The  appearances  presented  by  the  kidneys  after  prolonged  passive  conges- 
tion are  quite  characteristic.  The  condition  is  sometimes  called  cyanotic  indu- 
ration of  the  kidneys.  These  organs  are  usually  somewhat  enlarged,  their 
eonsbtence  is  extremely  firm,  the  capsule  is  non-adherent,  and  the  surface  is 
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goiooth.     Upon  section  both  the  cortical  and  the  TucduUan  \ 
a  (lark  bhiish-red  color,  the  pyramids  beino:  darker  than   ' 
dark-red  color  and  the  firm,  ttliiiottt  stony-hard,  coiisi&teiict  u\  » li- 
the most  distinctive  fuutures.      Upon  micro^sC4>pical   examinitn)! 
chyma  and  the  interstitial  tis?(ue  are  usually  nnohanged-      F 
of  the  cpitbeliunj  and  increase  of  the  interstitiai  tisHue  am  t 
but  not  as  a  rule. 

Clironic  passive  Cfingestion  of  the  kidneys  la  aetimnptitiled  liythe  r.\' 
of  the  primary  disease.     There  are  generally  evidences  nf  r 
in  other  parts  of  the  body.    CEdcma  of  the  luwer  extremities  i- 
The  only  symptoms  which  can  be  referred,  with  any  e^rtminly,  to  tii- 
tion  of  the  kidneyn  are  changes  in  the  urine.    The  f|untitity  of  urine  i^ 
ished ;  its  specific  gravity*  ig  increased ;  its  color  is  darker  than  ti'«r 
contains  a  moderate  quantity  of  albumen,  and  usually  »ome  red  bhmii 
clc^,  a  few  small   hyaline  easts,  and  a  few  epithelial  ccIIj*.     The  urti 
gtandinf?  often  throws  down  an  abundant  sediment  f*f  the  unttos.     Arnmuu^ 
to  BarteU.  the  excretion  of  uric  acid  ia  greater  than  in  health.     The  aaiatin 
of  albumen  is  not  crreat.  rarely  reach  in  g  two  parts  in  a  thiuisiand.     The  ijiia*- 
tity  of  blood  does  not  generally  suffice  to  color  the  urine  pf*re«*ptiWy     TW 
small  fjuantity  of  urine  may  be  referred  to  the  dimini>-hed  nii  4 

the  blood  flowji  tlu*ourrh   the  glomeruli.     The  nHirttriMiuria  i»f 

Bome  writers,  to  inerea»ed  hlood-preB^ure  in  iIm  ill;  and  tn 

changes  either  in  the  ca])illary  walU  nr  in  the  •  ,  lu  of  tb.  ^ 

coui^equence  of  an  insuffieitmt  supply  of  arterial   bjood.      T 
of  the  kidneyii  [^  never  a  cautie  of  unemia.    The  dimininhed  t :, 
may  perhap^^  increase  the  general  dropsy.     The  treatment  ij*  liir  hi 

primary  condition,  and  not  immediately  to  the  kidney «*,     The  in«1 
strengthen  the  force  of  the  heart's  action,  thereby  increasing  th» 
sion  and  relieving  the  venous  stasis.      By  the  administration  of  uiunaji.  m. 
urinary  symptoms  are  often  improved,  and  they  may  entirely  disappear  *^  tk 
power  of  the  heart's  acticui  increases.     The  reader  is  referred  t      '  1< 

on  Valvular  Diseases  of  the  Heart  for  a  consideration  of  the  trca  i>- 

cable  to  the  disturbances  of  the  circulation  which  cause  lh«  luanife^ucu^n* 
of  venous  congestion. 


Parenchymatoua   Degeneration  of  the  Kidneys,  Fatty 
Degeneration  of  the  Kidneys, 

These  degenerations  occur  in  the  different  forms  of  Di^uvM?  Nephriii*,  i» 
connection   with   which  they  will  be  again  mentioned.     Many  of  the  ^^Iv/^--^ 
grades    of  so-called    catarrhal    nephritis    and    of  parcuehymatoun   tj'  i 
belong,  in  reality,  to  the  category  of  these  degenerations.     The  ^c^-— 
may  occur  independently  of  any  inflammation  of  the  kidney,  in 
they  arc  generally  without  much  clinical  importance.     It  1>   ' 
include  under  the  name  t>f  Bright 's  disease  these  degenenii 
tended  by  any  inflammation. 

The  cortical  substance  of  kidneys  in  the  condition  of  parenchytnalon*de?i'a- 
eratioH  or  cloudy  swelling  is  somewhat  swollen  and  of  an  opH. 
color.     The  surface  of  the  organ  is  smooth  and  the  capsuir  i^  m^: 
The  consistence  of  the  kidney  is  diminished-     fjKm   mi 
tion  the  epithelial  cells  of  the  convoluted  tubes  arc  fi»nf, 
with  albuminous  granules  which,  in  considerable  part,  dissolve  in  acct 
As  these  cells  are  normall}^  very  granular,  it  is  not  easy  to  det**«'t  " 
microscope  the  slighter  grades  of  this  form  of  degeneration, 
icopical    appearances   are    often    more    distinctive    than    the    ma 
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inflammation  of  the  kidney,  the  most  important  causes  of  paren- 
i  degeneration  are  infectious  and  febrile  diseases  and  certain 
(isons.  Of  the  first  group  of  causes  may  be  mentioned  pyaamia, 
I,  diphtheria,  and  the  exanthematous  and  the  continued  fevers  ;  of 
I  group,  phosphorus,  arsenic,  antimony,  and  the  mineral  acids, 
latous  degeneration  also  follows  extensive  burns  and  irritating 
is  to  a  large  surface  of  the  skin. 

(generation  is  often  combined  with  parenchymatous  degeneration 
itty  degeneration).  It  is  a  usual  sequence  when  the  action  of  the 
Dcd  is  long  continued  or  intense.  In  well-marked  cases  of  fatty 
)n  the  cortical  substance  is  more  swollen  than  in  the  preceding 
>n.  The  enlarged  and  pale  cortex  presents  yellowish  streaks  and 
[lemorrhages  are  usually  present  in  the  fatty  degeneration  of  phos- 
soning.  The  microscope  shows  in  the  epithelial  cells  of  the  con- 
bes  an  accumulation  of  fatty  molecules  larger  and  more  refractive 
ilbuminous  granules  of  parenchymatous  degeneration,  from  which 
ermore  differ  by  their  insolubility  in  acetic  acid  and  their  solu- 
her  after  treating  the  specimen  previously  with  alcohol.  Both  in 
latous  and  in  fatty  degeneration  the  glomeruli  are  unchanged.  The 
fatty  degeneration,  in  addition  to  those  of  parenchymatous  degen- 
e  ansemic  conditions,  especially  pernicious  anaemia  and  leucocy- 
achexise,  especially  chronic  pulmonary  tuberculosis ;  chronic  alco- 
)d,  according  to  Wilks  and  Moxon,  diabetes.  In  old  age  and  in 
esity  a  moderate  fatty  degeneration  may  be  met  with.  Jaundiced 
e  likely  to  be  fatty.  No  attempt  is  made  to  discriminate  between 
ration  and  fatty  degeneration  of  the  kidney.  Many  of  the  causes 
^generations  are  also  causes  of  nephritis. 

ymatous  degeneration  of  the  kidneys  is  usually  attended  by  a 
albuminuria.  As  already  remarked,  this  condition  is  held  by  some 
:8  to  be  a  mild  form  of  acute  Bright's  disease  or  to  be  the  first 
)me  of  the  varieties  of  that  disease.  This  form  of  degeneration  is 
:ransitory,  and  it  readily  subsides  as  its  causes  disappear.  It  is  not 
it  the  slight  albuminuria  so  often  present  in  simple  parenchyma- 
fatty  degenerations  of  the  kidney  in  reality  depends  upon  these 
ve  changes  in  the  renal  epithelium.  It  is  perhaps  referable  in 
r  way  to  the  primary  condition  which  causes  the  degeneration.  It 
that  extensive  fatty  degeneration  of  the  kidney  may  exist,  as  in 
;  of  phosphorus-poisoning,  without  any  albuminuria  or  other  appre- 
lary  symptoms.  These  observations  justify  the  separation  from 
isease  proper  of  these  non-inflammatory  degenerative  changes, 
brms  of  jaundice  of  sufficient  intensity  hyaline  casts  are  present 
ne,  oft^n  without  any  albuminuria.  It  is  uncertain  whether  the 
of  these  casts  have  anything  to  do  with  changes  in  the  renal  epi- 


ute  Bright's  Disease— Acute  Difhise  Nephritis. 

le  memorable  researches  of  Richard  Bright,  published  in  1827,  dis- 
he  kidney  characterized  by  albuminuria  and  general  dropsy  have 
d  Bright's  disease.  It  will  be  seen  that  the  renal  changes  which 
the  different  forms  of  this  disease  are  various,  although  not  so  many 
les  which  have  been  proposed  for  them.  Not  every  case  of  albu- 
to  be  considered  as  one  of  Bright's  disease.  We  do  not  include 
name  the  renal  changes  which  have  already  been  considered  in  this 
amely,  simple  parenchymatous   degeneration,  fatty  degeneration, 
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and  hirperajmia  of  the  kidney* — although  each  of  these  aU<?r.»' 

an  impurtaiit  elcmcul  io  Bright's  (liseaae,     The»c  chaiig:e8  art- 

by  iiioilerute  albuminuria  or  by  noue  whatever;  and  If  an     ' 

this  is  not  referable,  a^  a  rule,  to  the  alteration  in  the   V 

universal  consent  Bright'^  disease  is  regarded  a8  a  UL'pf 

inflammation  of  thu  kidneys.    Thiis  nephritiii  affeetii  liulh  > 

fore  described  a.H  diffuse,  in  distinction  froiu   the  eircuin^'tii>tHi 

mations,    such   an  suppurative   nephritis.     The  great    maJMrity 

Bright's  disease  are  furthermore  a]»ijn»priately  called  difi^utte  u 

trround  that  all  the  eonstitueut.s  of  the   kidney** — nanjely,  the 

aue»  the  Malpighiau    tufts^  the  uriniferouiJ  tube<s,  and  the  Moud-v 

involved  iu  the  inflauimatory  procest^.      But  the  term    'diffuiN)"  mttjit  ifl( 

be  understood  as  implying  that  the  morbid  proeess  aflecu  the  kidnry 

uniformly.     Some  parts  of  the  kidney  are  always  uiur^  dtAfAsed  lluui  \ 

Bright'a  disease  is  divided  luto  an  aeute  and  a  ehronic  lonii, 

Aeute  Bri^ht's  disease  has  reeeived  vari*>uii?  names,  such  u»  parcneliT 
tous  nephritis,  acute  tubal  nephritis,  aeute  dcs(|uamative  ut;phritLs  cab 
nephriii?*,  croupous   nephritis.     These  names  are  all   object iunahlr, 
imply  theories  eonceruing   the  nature  of  the  disease   whieh  are 
proven  or  erroneous.      The  designation  acute   Bright's  dt$eii^j^  i*  %\ 
plest,  and  involves  no  doubtful  hypotheses.     If  it  be  desired  to  irinp 
anatomical  tcrm^  acute  diffuse  nephritis  is  the  one  lea«t  objectionabli 

Anatomical  Charactkr?^.— The    morbid  appearaneeH  in  acute 
disease  vary  considerably  in  different  caeeg.     The  kidneyw  may  preseni] 
tie  variation  from  their  normal  aspect  that  the  disease  can  be  reeo^cttiM 
by  microscopical  examination.    A»  a  ruK\  however^  the&ie  organs  are  (in 
moistf  and  souiewhat  softened.      The  surface  is  smooth,  and  pres 
patches  alternating  with  opaque  grayish  or  yellowish-white  portion*, 
patches  correspond  to  hemorrhages  or  to  spots  of  congestion,  and  the  pair  j 
lions  are  either  relatively  or  absolutely  anannio,    Tpon  section  the  «wi*ll 
seen  to  involve  chiefly  the  cortex,  which  presents  the  same  mixtnrr*  *if  ^ 
Bed  poinrs  corresponding  to  congested  Malpighian  bodies,  or  \\  fi| 

to  hemorrhages,  are  observed.    The  Malpighian  bodies  m.iy  fi^^i' 
abnormaUy  |mle.      In  some  kidneys  the  hyperieiuic  ami  h* 
predominate,  and  in  others  the  pale  oparjue  appearance   p 
possible  to  distinguish  red  kidneys  and  pale  kidneys  of  acute  1- 
and  between  these  types  there  is  ever>"  possible  variation.      J 
of  cases  of  acute  Bright  s  disease  the  kidney.'*  are  hypeni*mic»     If  tht*  i 
approach  a  chronic  stage,  the  hyperiemia  usually  givet*  place  to  a  whili 
yellowish  color,  but  some  hemorrhages  usually  remain. 

Upon  mier<»scopical  examination  the  alterations  are  sometimes  f*' 
astonishingly  slight,  even  when  during  life  the  urine  was  quite  i*: 
and  contained  blood  and  casts.      In  these  cases,  which  are  gt?n*     ' 
dti  not  terminate  fatally  from  the  kidney  disease,  tht*  in6amuj 
affects  chiefly  the  capillaries  of  the  glumeruli.    These  altered  c 
the  escape  of  an  albuminous  flufd  and  the  passage  of  rei!  ani 
eles  through  their  wall8.     These  inflammatory  products  ure  • 
space  between  the  glomerulus  and  liownoin's  capsule*  whence 
the  tubes  and  cncapo  with  the  urii»e.     There  may  be  tUmdy  swciioitt  uf  i 
epithelium  of  the  Malpighian  tufts  and  of  the  convoluted  tubci.     The  int 
stitial  tissue  presents  no  inflammatory  changes. 

When  death  occurs  from  the  renal  afl'ection  itself  the  changes  are  |n?uefiIU| 
more  marked.     Here,  too,  the  afleetion  of  the  glomeruli  is  of  great  import- 
ance.   To  the  naked  eye  the  Malpighian  bc^dtes  often  appear  swollen  aad  J 
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The  capillaries  of  the  glomerulus  frequently  coutain  in  their  meshes  des- 
quamated and  proliferating  endothelial  cells  mingled  with  white  and  some 
ried  hlood-corpuscles.  Both  the  epithelium  of  the  glomerulus  and  that  lin- 
ing the  capsule  of  Bowman  swells  up,  proliferates,  and,  often  with  an  admix- 
ture of  white  blood-corpuscles,  forms  a  crescentic  mass  of  cells  filling  up  the 
space  between  the  compressed  glomerulus  and  the  capsule.  These  changes 
constitute  the  affection  called  glomerulo-nephritis,  which  is  an  important 
element  in  many,  and  almost  the  sole  alteration  in  some,  cases  of  acute 
Bright's  disease.  A  similar  accumulation  of  leucocytes  and  of  desquamated 
endothelium  may  occur  in  the  intcrtubular  capillaries.  The  epithelium  of 
the  convoluted  tubes  is  swollen  and  filled  with  an  abnormally  large  number 
of  albuminous,  mixed  with  some  fatty,  granules.  Colloid  drops,  granular 
material,  and  desquamated  and  disintegrating  epithelial  cells  are  found  in 
some  of  the  convoluted  tubes.  Hyaline  cast^  are  found  here  and  there  in 
the  convoluted  tubes,  and  in  still  larger  number  in  the  loops  of  Henle  and  the 
collecting  tubes.  Emigrated  white  blood-corpuscles  are  found  not  only  in  the 
tubes  and  the  Malpighian  bodies,  but  also  in  the  interstitial  tissue.  In  the 
latter  situation  they  are  generally  collected  in  groups,  especially  around  the 
veins  and  the  Malpighian  bodies.  In  most  cases  of  acute  Bright's  disease 
of  any  severity  hemorrhages  are  present,  partly  in  the  intertubular  tissue,  but 
chiefly  within  the  capsules  of  Bowman  and  within  the  convoluted  tubes. 

It  is  not  possible  to  draw  a  sharp  line  of  demarcation  between  the  inflam- 
matory and  the  purely  degenerative  changes  in  the  kidney.  The  same  causes 
may  produce  both  changes.  As  has  already  been  remarked,  in  most  cases  of 
slight  or  moderate  albuminuria  attending  various  infectious  diseases  the  sole 
change  in  the  kidney  is  a  parenchymatous  or  fatty  degeneration  of  the  epi- 
thelium. These  cases  are  classified  by  many  writers  as  parenchymatous 
nephritis.  If,  however,  the  symptoms,  especially  the  changes  in  the  urine, 
are  during  life  sufliciently  severe  to  warrant  the  diagnosis  of  Bright's  disease, 
it  is  believed  that  in  addition  to  these  degenerative  changes  in  the  epithelium 
actual  inflammatory  lesions  are  present  in  the  blood-vessels,  particularly  in 
the  glomeruli. 

Anasarca  and  serous  accumulations  in  the  pleural,  pericardial,  and  perito- 
neal cavities  are  usually  met  with  to  a  greater  or  less  degree  in  the  bodies  of 
those  dead  of  acute  Bright's  disease.  8ero-fibrinous  pleuritis  and  pericarditis 
are  not  infrequent.  Pneumonitis,  both  in  the  loban  and  in  the  lobular  form, 
is  one  of  the  recognized  complications.  Increase  of  the  cerebro-spinal  fluid 
with  cerebral  oedema,  or  even  with  meningitis,  is  likewise  to  be  mentioned 
in  the  enumeration  of  complications. 

Clinical  History. — Subcutaneous  oedema  is  a  very  frequent  but  not  a 
constant  symptom.  It  is  usually  the  first  symptom  pointing  to  the  existence 
of  this  affection.  The  oedema  is  generally  first  observed  on  the  face,  particu- 
larly on  the  eyelids  and  around  the  eyes,  but  it  is  speedily  apparent  in  the 
lower  extremities,  and  sometimes  occurs  first  in  the  latter  situation.  (Coinci- 
dent with  the  appearance  of  the  dropsy  is  more  or  less  febrile  movement, 
frequently  preceded  by  chills  or  shiverings,  together  with  thirst,  anorexia, 
pain  and  tenderness  in  the  loins.  Pain  and  tenderness  over  the  kidneys 
are,  however,  rarely  marked  and  are  often  wanting.  Vomiting  is  a  fre- 
quent symptom  at  the  beginning  of  the  affection.  The  skin  is  dry  and  the 
countenance  becomes  pallid.  The  dropsy  increases  and  becomes  general, 
varying  considerably  in  amount  in  different  cases.  In  some  cases  the  ana- 
sarca is  great,  the  limbs,  scrotum,  penis,  or  external  labia  becoming  enor- 
mously swollen.  In  other  cases  it  does  not  exceed  a  moderate  amount. 
More  or  less  dropsical  effusion  usually  takes  place  into  the  peritoneal  and 
52 
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the  pleural   cavity.      Ilydrothorax  sometimes  occurs  to  snch  an  extent  tg 
to  occasion  great  suffering  from  dyspnoea  and  t^)  endanger  life. 

The  examination  of  the  urine  is  essential  for  the  diagnosis  of  acute  Bright'* 
disease.  The  quantity  is  usually  diminished,  and  it  may  be  very  wantT. 
Suppression  sometimes  occurs.  The  specific  gravity  generally  exceeds  thit 
of  the  urine  in  health.  The  total  quantity  of  urea  excreted  in  twontj. 
four  hours  is  much  diminished.  The  urine  contains  albumen'  in  congider- 
able,  and  frequently  in  great,  abundance.  The  amount  of  albumen  ji 
usually  between  J  and  1  per  cent,  by  weight,  but  it  may  exceed  this  propor- 
tion. In  some  cases  the  urine  has  a  reddish-brown,  smoky  appearance  fron 
the  presence  of  blood.  A  certain  number  of  red  blood-corpuscles  are  pre!>eot 
in  nearly  all  cases,  although  not  always  in  sufficient  number  to  color  the  uriiH'. 
It  is  possible  to  distinguish  two  types  of  urine  in  acute  Bright's  disease— the 
one  bloody,  and  the  other  free  from  blood.  As  a  rule,  in  this  disease  a  eoniid- 
erable  sediment  forms  in  the  urine.  The  microscopical  examination  of  thi^jiedi* 
ment  shows  red  and  white  corpuscles  in  varying  proportion ;  and  the  one  variety 
may  be  abundant  in  the  absence  of  the  other.  The  red  corpuscles  may  appear 
normal  or  as  clear  pale  rings,  or  they  may  be  shrunken.  Disintegrated  red 
corpuscles  and  granules  of  hsematoidin  may  be  observed.  Epithelium  of  the 
urinary  passages  and  of  the  kidneys  may  be  present.  Granular  matter  and 
micrococci  are  also  among  the  frequent  constituents  of  the  sediment.  The 
most  characteristic  objects  are  cylindrical  bodies  known  as  casts.  These  are 
formed  in  the  uriniferous  tubes  of  the  kidney.  Casts  vary  between  3-5^5  and 
^^jf  of  an  inch  in  diameter.  A  number  of  varieties  are  distinguished.  Thoce 
which  belong  to  acute  Bright's  disease  are  blood-cast«,  epithelial  casts,  and 
hyaline  casts.  Granular  casts  and  fatty  casts  indicate  a  more  advanced 
change  in  the  kidneys  than  usually  belongs  to  acute  Bright's  disease;  but 
in  some  cases  of  the  acute  disease  granular,  fatty,  and  even  waxy  casts  are 
found  in  the  urine.  Hyaline  casts  are  pale  cylinders  with  delicate  contouni, 
and  are  so  transparent  that  an  inexperienced  observer  readily  overlooks  them. 
The  addition  of  some  coloring  agent,  such  as  iodine  or  cosin,  is  of  assistance 
in  searching  for  them,  as  they  readily  stain  with  most  coloring  matters.  Their 
chemical  composition  is  not  known.  They  are  often  described  as  fibrinooj, 
but  they  do  not  conform  to  the  reactions  of  fibrin.  They  are  probably  of  an 
albuminous  nature.  They  vary  in  size.  Small  hyaline  casts  are  those  most  fre- 
quently met  with  in  the  acute  form  of  the  disease.  Blood-corpuscles,  epithelial 
cells,  and  granular  material  are  often  attached  to  these  casts.  Epithelial  mH 
are  composed  of  desquamated  epithelial  cells  of  the  renal  tul>e8.  Some  of  the 
so-called  epithelial  casts  are  composed  of  white  blood-corpuscles.  BIomI- 
casts  are  made  up  of  red  blood-corpuscles.  These  last  two  forms  of  carta 
often  possess  a  hyaline  basement-substance  to  which  the  cells  and  corpnsolei 
are  attached.  There  may  be  some  oil -globules  in  the  sediment  free  or  attached  to 
the  casts  or  contained  in  cells.  In  the  majority  of  cases  there  are  many  casta, 
but  sometimes  they  are  so  scanty  as  to  require  careful  search  for  their  detection. 

Coma  and  convulsions  occur  in  a  certain  proportion  of  cases.  These  are 
symptoms  of  uraemia.  Owing  to  an  insufficient  elimination  by  the  kidnejs 
of  urinary  constituents,  these  may  accumulate  in  the  blood  to  an  extent  suf- 
ficient for  the  manifestations  of  their  toxical  effects  upon  the  brain.  Vomiting 
and  purging  may  precede,  or  occur  without  the  cerebral  symptoms  of  arsoia, 
being  due  to  a  vicarious  elimination  of  urea  and  other  excrementitioas  sob- 
stances  through   the   gastro-intestinal    mucous  membrane.      Epiatazis  and 

^  Both  serum-albumen  and  globulin  are  usually  present  in  combination  in  alhnmiflii- 
ria,  the  former  predominating.  Other  forms  of  albumen  (paralbomen,  hemialbooiiiMM) 
and  peptones  may  be  present,  but  it  does  not  ap|)ear  that  any  special  dia^jnoedc  inport* 
ance  attaches  to  these  latter  forms  of  albumen. 
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ay  occur  in  ursemia.  Impaired  vision  and  amaurosis  are  among 
of  uraemia  occasionally  observed.  Blindness,  which  may  be 
rhen  it  occurs  in  acute  albuminuria  is  generally  sudden  ;  but  it  is 
emporary  duration,  and  recovery  is  complete.  The  ophthalmo- 
)r  these  circumstances,  shows  no  morbid  appearances  within  the 
morbid  condition  is  central.  It  is  otherwise,  as  will  be  seen,  in 
occurring  sometimes  in  the  acute  affection,  but  oftener  in  cases  of 
rights  disease.  The  amaurosis  which  is  not  associated  with 
preciable  with  the  ophthalmoscope  is  called  urasmic  amaurosis.  It 
tcially  in  cases  of  acute  albuminuria  developed  in  connection  with 
md  pregnancy. 

itions  considered  as  occurring  sufficiently  often  to  show  not  merely 
,  but  a  pathological  connection  with  the  affection,  are  bronchitis 
mation  of  serous  membranes,  especially  plcuritis  and  pericarditis. 

oedema  is  an  occasional  complication, 
course  of  the  affection  the  symptoms  may  present  considerable 
a  different  days.  The  quantity  of  urine,  the  amount  of  albumen, 
,nd  so  with  respect  to  the  oedema,  the  effusion  into  the  cavities, 
brile  movement.  If  urasmic  effects  and  important  complications 
lur,  the  affection  continues  for  a  period  varying  between  a  few 
wo  months,  the  average  duration  being  about  four  weeks.  The 
•f  convalescence  is  denoted  by  a  notable  diminution  or  disappear- 
e  dropsy,  cessation  of  febrile  movement,  return  of  appetite,  and 
nt  secretion  of  urine.  Albuminuria  usually  continues,  but  in  a 
egree,  after  the  dropsy  has  disappeared.  At  length  the  urine 
3rmal  and  casts  disappear  from  the  sediment.  The  latter  some- 
inue  to  be  found  for  some  time  after  the  albumen  has  disappeared, 
on  may  end  in  complete  recovery  or  it  may  eventuate  in  a  chronic 
The  latter  is  rare.  As  a  rule,  if  the  patient  be  not  cut  off  by 
soning  or  the  complications  which  are  liable  to  occur,  the  recovery 
I  and  permanent. 

OGiCAL  Character. — As  both  kidneys  are  diffusely  inflamed  in 
ht's  disease,  it  is  to  be  inferred  that  the  irritant  which  excites  the 
3n  is  contained  in  the  circulating  blood.  In  many  cases,  as  in  the 
ht*8  disease  secondary  to  toxic  influences  (cantharides,  turpentine, 
o  infectious  diseases,  the  relation  between  morbid  blood-changes 
ciil  affection  is  clear.  In  other  cases,  as  when  the  disease  follows 
3  cold,  this  relation  is  obscure.  The  kidneys  are  peculiarly  exposed 
)n  of  noxious  substances,  as  it  is  mainly  through  these  organs  that 
:ances  are  excreted  from  the  body.  As  it  is  through  the  glomeruli 
ater  and  doubtless  many  of  the  solid  constituents  of  the  urine 
;d,  it  is  believed  that  inflammatory  irritants  act  first  of  all  upon 
tures,  and  in  the  mildest  cases  of  the  disease  only  upon  them  and 
epithelium,  with  which  also  irritants  contained  in  the  urine  must 
intimate  contact.  In  more  severe  cases  all  of  the  constituent  ele- 
:he  kidney  share  in  the  inflammatory  process.  The  diminished 
r  urine  in  acute  Bright's  disease  may  be  explained  by  the  lessened 
ure  and  the  slow  circulation  in  the  glomeruli,  these  changes  in 
ir  system  being  incident  to  all  acut«  inflammations.  [Compression 
isels  of  the  glomerulus  by  the  products  of  inflammation  within 
capsule  also  tends  to  diminish  the  excretion  of  water. — H.]  The 
lite  corpuscles  found  in  the  kidney  and  in  the  urine  are  the  natural 
f  inflammation.  The  red  corpuscles  doubtless  escape,  at  least  in 
iapedesis.     The  albuminuria  may  be  referred  partly  to  inflamma- 
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tory  alterations  in  the  walls  of  the  renal  capillaries,  and  partly  to  chingesia 
the  epithelium,  particularly  of  that  covering  the  glomeruli.  Changes  iD  tlie 
hlood' pressure  may  also  be  concerned  in  the  causation  of  albuminuria.'  ^ 
to  the  mode  of  production  of  hyaline  casts,  there  is  discrepancy  of  opinion. 
According  to  one  view,  they  are  formed  from  altered  epithelial  cells  which 
have  coalesced  with  each  other;  according  to  a  second,  they  are  produced  by 
secretion  of  hyaline  material  from  the  epithelial  cells ;  according  to  a  thiid, 
and  the  most  probable  view,  they  result  from  a  coagulation  of  albuminooi 
material  which  has  escaped  from  the  blood-vessels  into  the  tubes. 

The  most  important  of  the  effects  produced  by  the  renal  disease  upon  the 
general  system  are  dropsy  and  uraemia.  The  dropsy  is  usually  referred  to 
the  hydraemia  which  results  from  the  withdrawal  of  albumen  from  the  \M 
and  the  diminished  excretion  of  water.  This  explanation  of  the  dropsy  ii 
not  satisfactory  in  all  cases.  There  is  reason  to  believe  that  in  some  cades 
the  anasarca  is  best  explained  u])on  the  assumption  that  some  alteration 
exists  in  the  walls  of  the  cutaneous  and  subcutaneous  vessels,  which  renders 
them  more  permeable  to  the  passage  of  albuminous  fluids.  Oibnhein 
assumes  this  alteration  to  be  of  an  inflammatory  nature,  and  to  be  produced 
.  often  by  the  same  causes  which  excite  the  nephritis.^  The  uncniia  is  the 
result  of  the  accumulation  of  urinary  constituents  in  the  blood. 

Causation. — This  aflection  may  occur  at  any  period  of  life,  and  even  young 
infants  are  not  exempt  from  it.  It  occurs  oft^iner  in  males  than  in  femalei^.  Aj 
already  stated,  in  the  majority  of  cases  it  is  a  sequel  of  scarlatina.  It  mar 
occur  during  the  progress  of  scarlatina  or  follow  directly  the  stage  of  des- 
quamation, but  it  is  most  likely  to  occur  in  the  second  or  third  week  af^ertke 
date  of  convalescence.  It  is  an  important  question  whether  this  se<juel  pro- 
ceed exclusively  or  chiefly  from  an  agency  pertaining  intrinsically  to  wda- 
tina,  or  whether  it  depend  on  extrinsic  causes,  such  as  the  action  of  cold. 
It  occurs  in  cases  in  which  the  utmost  care  is  taken  to  place  the  patient 
beyond  the  agency  of  extrinsic  causes,  but  it  is  probable  that  the  latter  are 
frequently  involved.  It  may  be  developed  in  a  person  much  exposed  to  the 
scarlatinous  infection  without  any  affection  of  the  throat  or  an  eruption,  tbe 
person  having  already  experienced  an  attack  of  scarlatina  many  years  pneri* 
ously.   I  have  notes  of  several  cases  exemplifying  the  facts  in  this  statement. 

Exclusive  of  the  cases  in  which  it  is  a  sequel  of  scarlatina,  it  occurs  in  van- 
ous  other  pathological  connections.  It  is  an  occasional  sequel  of  diphlhem 
and  of  epidemic  cholera.  It  sometimes  occurs  during  the  development  of  pil> 
monary  tuberculosis,  in  the  course  of  articular  rheumatism,  in  syphilid  is 

*  Writers  are  far  from  beinp  agreed  as  to  the  causation  of  albuminuria.  IncreMed 
blood-pressure  in  the  glomeruli  has  usually  been  conKidered  an  important  ctune.  Rnae» 
berg  has  advocated  the  view  that  the  cause  is  in  all  cases  diminished  prewire.  Hie 
truth  seems  to  be  that  the  blood-pressure  is  not  an  important  factor  in  the  prodoctioB 
of  albuminuria.  Diminished  rapidity  of  the  circulation  in  the  glomeruli  is  coosidcnd 
by  many  to  be  an  efficient  cause.  The  view  advocated  by  Cohnheim  is  that  the  o«l 
cause  of  albuminuria  is  to  l)e  found  in  changes  in  the  epithelium  covering  the  jrkn- 
eruli.  This  view  is  consistent  with  the  preceding^  for  slow  circulation  produces  ilten- 
tions  in  these  cells  by  depriving  them  of  their  proper  supply  of  nutriment.  The  red 
difficulty  is  to  explain  why  albumen  is  not  present  normally  in  the  urine.  .\11  other 
capillaries  in  the  Ixnly,  so  far  as  known,  allow  an  albuminous  fluid  to  tnuuude  under 
normal  circumstances.  The  walls  of  the  glomerular  capillaries  difier  from  thoietf 
other  capillary  blood-vessels  in  the  fact  that  they  are  not  composed  of  dif<iiict  cad^ 
thelial  cells;  at  least  such  cells  cannot  be  demonstrated  bv  staining  with  nitrate  of  lilrA 
Perhans  structural  peculiarities  in  these  walls  may  explain  the  absence  of  albuiiHD  ii 
nonnal  urine. 

*  This  view  must  be  considered  hypothetical.  It  is  elaborated  by  Cohnheim  iatht 
second  volume  of  his  AU(iemeine  PaJUioloyitf  Berlin,  1882^ 


ACUTE  BBIOHT'S  DISEASE.  821 

5  of  typhoid  and  typhus  fever,  yellow  fever,  erysipelas,  relapsing  fever, 
e  lobar  pneumonia,  acute  yellow  atrophy  of  the  liver,  pyaemia,  septi- 
ia,  endocarditis,  dysentery,  carbuncles  and  suppurative  processes  in  dif- 
nt  situations,  smallpox,  and  measles.  Albuminuria  and  general  dropsy 
irring  in  pregnancy  depend,  in  a  certain  proportion  of  cases,  on  this  affec- 
,  but  in  many  of  these  cases  changes  in  the  kidney  are  very  slight  or 
rely  absent.  As  a  primary  affection  it  occurs  especially  in  persons 
cted  to  intemperance.  In  these  cases  it  is  sometimes  difficult  to  say  how 
ih  causative  agency  is  to  be  attributed  directly  to  the  action  of  alcohol 
bow  much  to  the  exposure  incident  to  intemperance.  It  is  observed 
infrequently  to  become  developed  after  lying  on  the  ground  in  a  state  of 
xication.  In  a  case  which  came  under  my  observation  it  followed  excess- 
indalgence  in  beer  without  any  exposure  to  cold.  It  is  sometimes  attrib- 
)le  to  exposure  to  cold  irrespective  of  alcoholic  indulgence.  It  may  be 
sed  by  extensive  burns.  Other  causes  are  cantharides,  turpentine,  phos- 
ni8,  carbolic  acid,  iodoform,  the  mineral  acids,  arsenic,  the  nitrate  of  silver, 
1,  and  mercury,  taken  internally.  Finally,  it  may  be  mentioned  that  acute 
cerbations  are  not  uncommon  in  chronic  Bright's  disease.  It  is  thus  seen 
i  with  regard  to  etiology  most  cases  ipay  be  distributed  into  three  groups : 
those  in  which  the  disease  is  caused  by  toxic  agents ;  2d,  cases  in  which 
;  incident  to  infectious  diseases ;  and  3d,  cases  in  which  it  is  referable  to 
Bes  acting  on  the  skin,  as  cold  and  burns. 

)IA0N0SI8. — The  existence  of  albuminuria  is  not,  in  itself,  adequate  proof 
either  the  affection  under  consideration  or  of  the  chronic  affections  of  the 
leys  which  remain  to  be  considered.  Albumen  may  be  present  in  the 
le  in  a  small  or  moderate  quantity,  and  for  a  brief  period  in  the  course 
\  great  number  of  diseases.  It  is  found  not  infrequently  in  the  urine  of 
sons  who  are  apparently  in  perfect  health.  Munn  found  albuminuria  in 
proportion  of  11  per  cent,  of  persons  applying  for  life  insurance,  this 
ig  the  only  evidence  of  any  disease.*  In  general,  the  diagnosis  is  easily 
le,  being  based  on  the  occurrence  of  anasarca  developed  rapidly,  acconi- 
ied  with  febrile  symptoms,  and  an  examination  of  the  urine  generally 
wing  albumen  in  abundance.  Dropsy  is  an  early  symptom  in  the  great 
ority  of  cases,  but  it  is  sometimes  wanting.  The  diagnosis  is  then  to  be 
ed  on  symptoms  pertaining  to  the  urine  in  conjunction  with  general  symp- 
is.  In  addition  to  the  presence  of  albumen  in  the  urine,  the  quantity  is 
ally  notably  lessened  ;  it  frequently  has  a  smoky  or  sooty  appearance  from 

presence  of  red  blood-corpuscles,  and  it  is  sometimes  distinctly  bloody. 
J  sediment  of  the  urine,  examined  microscopically,  is  found  to  contain,  in 
Iter  or  less  abundance,  the  casts  which  have  been  described.  The  pres- 
e  of  these,  in  conjunction  with  other  characters  pertaining  to  the  urine 

the  general  symptoms,  render  the  diagnosis  positive.  Etiological  con- 
tions  are  also  to  be  taken  into  account  in  the  diagnosis.  It  is  to  be  borne 
nind  that  acute  Bright's  disease  not  infrequently  occurs  as  an  intercurrent 
ction  in  the  course  of  the  chronic  form  of  the  disease. 

Prognosis. — The  danger  in  cases  of  this  affection  is  from  uraemia  and  the 
iplications  which  are  liable  to  occur.  Coma  and  convulsions  always  denote 
ninent  and  great  danger  to  life,  but  recovery  may  take  place  iiotwithstand- 
these  effects  of  uraemia.  Pleuritis,  pericarditis,  peritonitis,  meningitis,  and 
iomonitis,  developed  in  the  course  of  the  affection,  are  likely  to  prove  fatal, 
lema  of  the  lungs  may  prove  a  cause  of  death.  Dropsical  effusion  into 
h  pleural  cavities  may  take  place  to  such  an  extent  as  to  destroy  life* 

*  Vide  article  by  Dr.  John  Munn  in  the  ^Y.  Y,  Med,  Record^  March,  1879. 
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Au  iiihtaiice  of  death  from  this  cau tie  has  not  fttllrn  ti- 
but  I  huve  repeateilly  wt^t  with  caseis  in  which  the  i}ys]ii 
imiiJUieiit  iljiuiftT  to  lift*. 

Bxolu8ive  <if  uramua  and  serious  cozuplications  the  prognosis  i»  fifonkk 
Tho  uffeetiou  d^tes  not  ttnid  tn  discirguuiite  the  kidneys.  It  U  n  fctf-lilBEnfl 
affection,  seldom  continuing  more  thnn  twu  month*,  and  in  &<mie  oife^rad 
in  from  one  to  two  weeks.  It  very  rarely  assumes  a  chronic  fcirm.  C* 
the  chronic  affectioni$  which  remain  to  be  coudidered,  ik»  a  m^"  <  'H»t  i 
inate  in  an  acute  attack. 

Ursemic  poisoning  is  to  be  apprehended  when  the  urine  i^  n  nf% 

words,  when  the  ijiiantity  of  urea  and  other  exerelueutitiau^ 
inuted  by  the  kidneys  is  small.     Suppre^Nsion  of  urine  lasting  n^ruiyi 
forty  eijrht  hours  places  the  patient  in  imminent  danger,  and  if  it 
a  fatal  symptom.     Danger  from  urtemia  is  not  pasi^ed.  althotiirh  thu  i 
may  have  diifappeared   from   the   urine,  if  the  4*edimcnt  still   eontJitit4 
I  have  known  fatal  ura^mio  convulsions  to  oc^ur  under  thcs«  cirrum^lMiQ 

Trf.atmknt.' — The  treatment  embraces  the  following  U 
Diminution  of  the  intensity  of  the  renal  inflammation,  pf 
lution,  and  restoration  of  the  excretory  function  of  tbo  kidneys.     1  K 
But  ion  or   removal    of  dropsical    effusion,     3.  Eli  mi  nation  of   urmiry 
lituents  (hrou|;h  the  skin  and  gastro-intestinal  mueoud  membrane  if  ur 
^xist  or  be  threatened. 

With  reference  to  the  first  of  these  object^  warmth  and  rftst  of  the  t»ui1 
are  important.     The  patient  should  keep  the  he<l  in  order  to  maintain  I 
warmth  and  rest.     The  diet  should  ho  unstimulating.    Water  and  othi*r  U 
li<|uids  should  be  allowed  as  freely  as  the  thirst  dictates,     l>ry  cup| ' 
tile  loins  is  the  best  method  of  revulftion  or  counter-irritation,  an 
patietit  be  not  feeble  or  ana>mic  the  scarificator  may  be  empb»yed 
bloodlettinf*  is  advisable  only  in  cases  in  which  patients  are  full-bliXid*'*!  J 
attacked  when  iti  jL'ood  health.     As  a  rule,  after  scarlatina,  in  t»tem(i«n 
persons,  and  whenever  the  system  is  enfeebled  from  af»y  cause,  thi^  mo 
inadmissible.    Fomentations  over  the  re^on  of  the  Kidneys  by  nuMnf;  i 
ened  cloths  covered  with  oiled  muslin  and  several  thicknesstw  of  fl»nt] 
j^ongio-piline  are  useful.     Saline  laxatives  are  useful  by  way  of  depl 

With  reference  to  the  dropsy,  either  saline  eatharties  «ir  the  inoi 
hydragogues  are  indicated  in  proportion   to  the  anmurit  and  siluaiioa  of  I 
dropsical  eflfusion.     Tn  eases  in   which   suffering  and  daniriT    "•     "Hleatl 
hydrothorax,  the   fluid  may  be  wilhilrawn  by  us[>iration.      1  i» 

most  prompt  and  reliable  hydragogue,     I  hav*?  repeatedly  ol 
of  this  remedy,  effectiml  relief  in  a  few  hours  when  the  pleu 
sufficient  to  occasion  alarming  dyspnuea.     G^amboge,  p<   ' 
the  bitartrate  of  potassa,  and  sulphate  of  magnesia  or  sf*  Ll 

gogues.     Diuretics  are  not  to  be  relied  upon,  and  thekiduLy*  will  uoi  I 
to  respcmd  to  them.     Moreover,  they  are  considered  by  some  as  iriad 
because  their  actirjn  on   the  kidneys  may  increase  the  infiammatioa, 
arc,  however,  recommended   as   !«afe   and    frcfpiently    useful    b?    other* 
ration.ll  indication   for  their  use   is  affonlcd  by  fhe  fact  that  the  rf*niil  iul| 
arc  obstructed  ;  and   a  free  secretion  uf  urine   will   be  likely  to  rcnu^r*' 
obstruction  by  washing  away  the  contents  of  the  tubes.      8o  far  as  ni)  f^^f^ 
rience  goes,  digitalis  and  the  aaline  diuretics  do  no  harm  and  are  oft^'a  J 

Measures  for  the  vicarious  elimination  of  urea  are  indicated  when 
diminished  quantity  of  urine  and  its  low  specific  jrrnvity  show  the  elia 
by  the  kidneys  to  be  greatly  deficient*  By  timely  meeting  thiji  in 
urannic  poisoning  may  be  forestalled.     Of  emirse  meaaurea  for  ihi^ 
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are  urgently  indicated  when  symptoms  denoting  uraemic  poisoning  are  pres- 
ent. Hydragogue  cathartics  are  the  most  efficient,  and  next  to  these  the 
hot-air  bath.  The  pilocarpine,  given  hypodermically,  in  some  cases  produces 
profuse  perspiration  and  is  a  potent  eliminative  remedy.  It  may  be  con- 
joined with  the  use  of  the  hot-air  bath.  Both  hydragogues  and  sudorifics  are 
to  be  employed  in  alternation  if  ursemic  coma  or  convulsions  have  occurred. 
If  the  indication  be  not  urgent,  salines  and  sudorific  remedies  may  suffice. 
An  eligible  sudorific  remedy  is  the  liquor  ammonise  acetatis  in  half-ounce 
doses  thrice  daily.  The  statement  concerning  the  use  of  diuretics  with  refer- 
ence to  dropsy  of  course  is  equally  applicable  to  their  use  for  the  elimination 
of  urea.  They  are  not  to  be  relied  upon  for  the  elimination  of  urea  when 
arsemia  exists  or  is  threatened.  Under  other  circumstances  diuretics  may  be 
employed,  selecting  those  which  do  not  act  as  irritants  of  the  kidneys.  The 
bitartrate  of  potassa,  the  infusion  of  digitalis,  and  the  decoction  of  broom  are 
eligible  diuretics.  With  reference  to  a  diuretic  effect  pure  or  distilled  water 
should  be  taken  as  a  drink  as  freely  as  possible  without  inconvenience. 
Dickinson  says :  *•  Of  all  diuretics,  water  is  the  best ;"  and  my  own  experi- 
ence has  led  me  to  think  that  this  statement  is  not  too  strong. 

Uraemic  coma  and  convulsions  call  for  measures  of  treatment  in  addition 
to  those  which  are  eliminative  in  their  operation.  Venesection  may  be 
employed  if  not  contraindicated  by  the  condition  of  the  patient  exclusive 
of  the  ursemic  symptoms.  For  the  arrest  of  convulsions,  either  chloroform 
inhalation  or  the  chloral  hydrate  given  by  the  mouth  or  rectum  is  indicated. 
Morphia  may  be  administered  by  subcutaneous  injection,  but  not  in  toxic 
doses.  These  are  palliative  measures  to  be  pursued  until  elimination  has 
been  effected  by  hydragogues  and  sudorifics  or  as  long  as  the  coma  and  con- 
vulsions continue. 

During  convalescence  care  as  regards  diet,  exercise,  and  exposure  to  cold 
is  important.  Tonic  remedies,  and  especially  preparations  of  iron,  are  gene- 
rally indicated. 

My  clinical  records  furnish  illustrations  of  complete  recovery  from  this 
affection  when  the  dropsy  was  excessive,  when  life  was  threatened  by  hydro- 
thorax  and  oedema  of  the  lungs,  and  also  after  the  occurrence  of  ursemio 
coma  and  convulsions. 


Chronic  Blight's  Disease— Chronic  Diffuse  Nephritis. 

It  is  not  easy  to  make  a  convenient  and  correct  classification  of  the  differ- 
ent forms  of  chronic  Bright's  disease.  In  different  cases  of  this  disease  the 
kidneys  present  a  great  variety  of  morbid  appearances  as  regards  size,  color, 
character  of  the  surface,  etc.  Kidneys  affected  with  chronic  Bright's  disease 
may  be  small,  of  normal  size,  or  enlarged ;  they  may  be  red.  yellow,  white, 
or  mottled;  their  surface  may  be  smooth  or  granular;  waxy  degeneration 
exists  in  some  and  not  in  other  cases.  The  large  kidneys  usually  are  pale 
in  color  and  of  smooth  surface,  and  the  small  kidneys  are  generally  red  or 
mottled  and  of  granular  surface  ;  but  the  exceptions  to  these  rules  are  many. 
There  are  three  modes  of  classification  which  deserve  special  mention.  There 
18,  first,  the  classification  of  Frerichs,  adopted  in  its  leading  features  by  Grain- 
ger Stewart.  This  divides  Bright's  disease  into  three  stages :  Jimt^  a  stage 
of  inflammation  ;  second,  a  stage  of  degeneration  ;  third,,  a  stage  of  atrophy. 
This  classification  is  founded  on  theory,  and  is  opposed  by  clinical  and  patho- 
logical observations.  It  is  certain  that  in  the  majority  of  atrophied  kidneys 
the  disease  is  chronic  from  the  beginning,  and  there  is  no  reason  to  suppose 
diat  the  condition  of  these  kidneys  is  preceded  by  either  of  the  other  stages ; 
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nor  are  most  cases  of  the  so-called  second  stage  ushered  in  by  an  acute  attack 
There  are  cases  of  Bright's  disease  which  pass  through  the  three  stages  of 
Frerichs,  but  this  sequence  of  events  is  so  rare  that  it  cannot  serve  as  a  hz&u 
of  classification.  This  division  of  Bright's  disease  into  stages  is  genera/ij 
abandoned. 

Another  classification  is  based  on  a  view  wholly  opposed  to  the  preceding. 
Bright's  disease,  according  to  this  second  view,  is  a  general  name  for  a  num- 
ber  of  independent  diseases.  This  doctrine  is  advocated  by  many  Kd^IiaI 
writers,  and  since  Bartels'  work  on  diseases  of  the  kidney  it  has  been  widely 
adopted  in  Germany.  It  is  without  doubt  more  generally  accepted  at  thepfti 
ent  time  than  any  other  classification.  The  distinct  affections  which  are  thoj 
recognized  as  included  under  the  name  Bright's  disease  are:  1,  acute  Bri^'htg 
disease  ;  2,  chronic  parenchymatous  nephritis  ;  3,  chronic  interstitial  nephritis; 
4,  waxy  degeneration  of  the  kidney.  It  is  admitted  that  these  affections  are 
often  combined  with  each  other.  This  classification  is  in  many  re.specu  t 
convenient  one.  It  is  certainly  proper  to  separate  acute  from  chronic  Bright's 
disease ;  but  on  pathological  as  well  as  on  clinical  grounds  there  are  HerioQg 
objections  to  the  sharp  distinctions  drawn  in  the  foregoing  classification 
between  parenchymatous  nephritis,  interstitial  nephritis,  and  waxy  depenera- 
tion.  In  .so-called  chronic  parenchymatous  nephritis  there  exist  interstitial 
changes  of  the  same  nature  as  those  found  in  chronic  interstitial  nephritis; 
and  in  the  latter  there  are  also  parenchymatous  changes.  There  is  no  proof 
of  the  assertion  that  the  disease  begins  in  one  case  in  the  parenchyma  and  in 
the  other  in  the  interstitial  tissue  of  the  kidney.  Waxy  degeneration  of  the 
kidney  may  occur  without  inflammatory  alterations,  but  in  that  case  the  degen- 
eration is  not  extensive  and  is  of  little  clinical  importance.  The  waxy  kid- 
ney is,  in  the  great  majority  of  cases,  accompanied  by  a  true  nephriti.s.  In 
many  cases  usually  described  as  chronic  parenchymatous  nephritis  there  is 
waxy  degeneration  in  addition  to  the  nephritis. 

A  third  classification  is  the  one  adopted  in  this  work.  It  embraces  all  of 
the  different  forms  of  chronic  Bright's  disease  under  the  name  chronic  diffuse 
nephritis.  This  classification  recognizes  the  fact  that  in  all  of  these  fonns 
there  are  both  interstitial  and  parenchymatous  changes.  It  does  not  consider 
the  preponderance  of  parenchymatous  alterations  in  one  case  and  of  inter- 
stitial alterations  in  another  as  a  satisfactory  reason  for  distinguishing  a  paren- 
chymatous from  an  interstitial  nephritis,  especially  as  there  may  exist  every 
possible  degree  of  combination  between  these  two  changes. 

It  has  been  fully  demonstrated  that  certain  morbid  conditions  of  the 
kidney  in  chronic  diffuse  nephritis  are  associated  with  characteristic  clinical 
phenomena.  These  different  morbid  conditions  are  perhaps  best  designated 
by  indicating  the  gross  appearances  of  the  kidneys  in  which  they  are  present, 
as,  for  example,  the  small  granular  kidney,  the  large  waxy  kidney,  etc.  This 
method  of  division  has  disadvantages,  but  is  perhaps  as  good  as  any  which 
our  present  knowledge  enables  us  to  make.  Whether  the  varieties  of  chrnnie 
Bright's  disease  are  to  be  regarded  as  distinct  affections  or  as  different  mani- 
festations of  one  and  the  same  disease  is,  in  a  measure,  a  matter  of  individual 
judgment.  If  chronic  diffuse  nephritis  embraced  only  typical  cases  of  large 
white  kidney  on  the  one  hand  and  typical  cases  of  small  granular  kidney  on 
the  other  hand,  there  would  be  no  impropriety  in  regarding  these  as  distinct 
diseases ;  but  there  is  every  grade  of  tran.sition  between  the  large  and  the 
small  kidneys.  There  are  large  kidneys  with  the  clinical  history  of  the  small, 
and  vice  versd ;  and  there  are  large  kidneys  which,  except  as  regards  siie. 
may  present  all  the  pathological  changes  of  the  small.  For  these  and  olhff 
reasons  which  might  be  adduced  it  is  better  to  regard  the  types  of  diwaied 
kidney  which  are  to  be  described  not  as  independent  affections,  but  u  diffn^ 
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manifestations  or  varieties  of  the  same  disease — namely,  chronic  diffuse 

britis. 

'he  two  influences  of  greatest  importance  in  determining  the  character  or 

e  of  kidney  found  after  death  from  chronic  Bright's  disease  are  the  dura- 

i  of  the  disease  and  the  presence  or  absence  of  waxy  degeneration.     When 

disease  has  lasted  for  several  years,  it  is  almost  certain  that  the  small 
nular  kidneys  will  be  found  after  death.  When  the  affection  terminates 
less  than  a  year  from  the  onset  (a  point  by  no  means  easy  in  all  cases  to 
ennine),  some  form  of  large  kidney  will  usually  be  found  on  post-mortem 
imination.  The  waxy  kidney,  however,  even  when  of  several  years'  dura- 
D,  is,  as  a  rule,  large  and  pale.  It  may,  however,  be  small  and  granular, 
must  not  be  inferred  from  the  fact  that  the  small  kidneys  run  a  more  pro- 
iged  course  than  the  large  that  the  former  represent  a  late  stage  of  the 
ter.  In  the  majority  of  small  kidneys  the  process  of  contraction  or  atrophy 
to  be  considered  as  in  operation  from  the  onset  of  the  disease. 
The  three  main  forms  of  chronic  diffuse  nephritis  are :  1 .  The  simple  large 
Iney  (red,  mottled,  or  white)  ;  2.  The  small  granular  kidney  ;  3.  The  waxy 
ioey.  The  waxy  kidney  is  usually  enlarged.  It  is  therefore  convenient 
consider  two  forms  of  large  kidney — one  with  and  the  other  without  waxy 
generation.  Mention  will  also  be  made  of  the  occurrence  of  waxy  degener- 
on  iD  small  kidneys. 

I.  Thp.  Large  Kidney  withmit  Waxy  Degeneratifm. — This  form  is  less  fre- 
lent  than  either  the  large  waxy  kidney  or  the  small  granular  kidney.  It  is 
e  variety  met  with  in  the  rare  instances  in  which  acute  Bright's  disease 
sses  into  the  chronic  stage.  It  is  not,  however,  generally  preceded  by  the 
ute  disease.  It  runs,  as  a  rule,  a  more  rapid  course  than  any  other  variety 
chronic  diffuse  nephritis,  its  duration  being  rarely  more  than  a  year  and  a 
If.  It  presents  two  modifications  according  to  the  color  of  the  cortical  por- 
in  of  the  kidney.  In  one  the  cortex  is  red  or,  more  usually,  mottled  with 
\  and  white  (large  red  or  mottled  kidney).  In  the  other  the  cortex  is  pale 
;rge  white  kidney).  The  kidneys  are  enlarged,  less  frequently  of  normal  size 
normal-sized  kidney  is  reckoned  among  the  large  in  distinction  from  the 
all  kidneys).  The  surface  is  smooth.  The  capsule  is  easily  detached.  The 
elHng  affects  chiefly  the  cortex,  which  may  present  many  hemorrhagic  and 
igested  portions,  with  opaque  whitish  or  yellow  parts,  or  may  be  almost 
formly  of  a  pale  yellowish-white  color,  with  only  here  and  there  a  hemor- 
ge  or  a  congested  patch,  or  even  without  any  hemorrhages.  In  not  a  few 
58  the  surface  of  the  kidney  is  granular  and  the  capsule  is  adherent. 
Jpon  microscopical  examination  small  hemorrhages  are  found  in  abundance 
he  red  or  mottled  kidneys,  and,  although  diminished  in  number,  they  are 
ally  but  not  always  present  in  the  pale  kidneys.  The  extravasated  blood 
?•  be  in  the  intertubular  tissue,  but  is  more  frequently  within  Bowman's 
aules  and  in  the  convoluted  tubes.  The  changes  in  the  interstitial  tissue 
in  the  form  of  more  or  less  circumscribed  patches  scattered  throughout 
cortex.  In  these  patches  the  connective  tissue  between  the  tubes  and 
md  the  Malpighian  bodies  is  increased.  This  new  tissue  may  be  rich  in 
8  and  indistinctly  fibrillated,  or  it  may  be  poor  in  cells  and  fibrous.  The 
belium  lining  the  tubes  surrounded  by  the  new  connective  tissue  is  gen- 
ly  atrophic,  and  the  diameter  of  these  tubes  is  diminished.  In  some  places 
tabes  may  have  entirely  disappeared.     The  glomeruli  may  be  shrunken 

fibrous,  and  the  new  tissue  ni.iy  be  developed,  especially  around  the 
jred  glomeruli.  Some  of  the  glomeruli  present  the  lesions  of  a  glomerulo- 
\m\A%  aa  described  in  the  preceding  article  (p.  81 G).  There  is  often  a 
^th  of  new  connective  tissue  in  the  walls  of  the  arteries,  presenting  itself 
:|iiently  in  the  form  of  an  obliterating  endarteritis.    In  addition  to  this  devel' 
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opment  of  new  connective  tissue  combined  with  atrophy  of  the  iuhes,  the  inter 
stitial  tissue  may  present  here  and  there  an  infiltration  with  small  round  cell; 
and  with  fatty  molecules.  Outside  of  the  patches  of  new  connective  tiitgoe 
the  convoluted  tubes,  instead  of  being  atrophic,  are  fre<juently  dilated  h 
these  dilated  tubes  the  epithelium  is  generally  swollen  and  contains  luojf^ujf^ 
of  fat.  In  other  places  no  change  may  be  noticeable  either  in  the  tube«  oris 
the  interstitial  tissue.  The  lumina  of  the  tubes  contain  also  blood-corpu^cJei^ 
hyaline  casts,  fatty  molecules,  and  granular  matter. 

In  the  large  kidneys,  in  distinction  from  the  wuall  granular  kidney.^,  t&e 
changes  in  the  epithelial  cells  (that  is,  the  parenchymatous  and  the  fim 
degenerations)  exceed  in  extent  the  interstitial  alterations.  Whether  or  Doi 
there  be  a  form  of  chronic  Bright's  disease  in  which  the  parenehymatoQ^  aod 
fatty  degenerations  constitute  the  sole  changes  is  a  matter  of  dispute.  It  ji 
certain  that  i^i  the  great  majority  of  cases  there  are  interstitial  alteratidnt, « 
described,  in  addition  to  the  changes  in  the  tubes.  It  is  important  to  observe, 
however,  that  both  the  ])arenchymatous  and  the  interstitial  changes  are  wit- 
tered in  patches  throughout  the  cortical  portions  of  both  kidneys,  and  are  aot 
uniformly  diffused  ;  also  that  the  most  extensive  swelling  and  fatty  dcgenen- 
tion  of  the  epithelium  are  found  outside  of  the  patehes  of  new  connective  tis- 
sue, in  which,  on  the  other  hand,  the  epithelial  cells  are  usually  small  aid 
atrophied.  It  is  evident  from  the  description  that  even  in  large  snicMUhkid. 
neys  there  may  be  (microscopically)  atrophied  portions  resembling  those  ii 
the  small  granular  kidneys,  but  not  so  abundant.  This  atrophy,  with  inereaie 
of  fibrous  tissue,  is  evident  to  the  naked  eye  in  those  large  kidneys  whick 
present  a  granular  surface  with  adherent  capsule.  These  and  other  couwd- 
eriitions  which  will  appear  in  the  course  of  this  article  render  it  clear  that, 
important  as  it  is  to  distinguish  certain  general  types  or  varieties  of  chronic 
diffuse  nephritis,  it  is  not  desirable  to  separate  them  from  each  other  I?  sharp 
boundary-lines.  The  pale  kidneys  differ  from  the  red  or  mottled  kidneji 
chiefly  in  a  greater  amount  of  anaemia  and  of  fatty  degeneration. 

A  considerable  number  of  the  large,  non-waxy  kidneys  of  chronic  Bright'i 
disease  are  accompanied  by  hypertrophy  of  the  left  ventricle  or  of  the  whole 
heart.  Hypertrophy  of  the  heart  does  not  usually  develop  in  connection  with 
the  large  kidneys  when  the  renal  disease  occurs  in  patients  much  enfeebled. u 
by  phthisis,  syphilis,  chronic  suppurations,  ete.  It  is  in  connection  with  aueh 
wasting  diseases  that  the  greatest  number  of  the  large  white  kidneys  ire  d^ 
veloped.  There  is  reason  to  believe  that  many  of  the  kidneys  frequentlTdfr 
scribed  as  of  the  large  white  variety  are  affected  by  a  waxy  degeneration  which 
has  been  overlooked,  and  which  therefore  places  them  in  the  following  varieti. 

II.  The  Ijnrge  Kidney  with  Waory  Degeneration. — This  variety  and  thesoaD 
granular  kidneys  constitute  the  most  frequent  forms  of  Bright's  disease.  This 
form  embraces  a  large  proportion  of  the  cases  developed  in  connection  with 
phthisis,  syphilis,  chronic  suppurations,  and  severe  cachexiae.  As  alwad/ 
mentioned,  a  considerable  number  of  the  large  white  kidneys  belong  to  thii 
variety.'     Waxy  degeneration  of  the  kidneys  is,  with  very  few  excepiioM, 

'  Some  writers  regard  (he  large  white  kidney  as  characterized  especiallv  bv  littr 
degeneration  of  the  epithelium,  as  free  from  waxy  degeneration,  and  a**  unaitenid  bf 
hypertrophy  of  the  heart.  This  constitutes  only  one  variety  of  large  white  kidner  k 
part  of  the  Cimfusion  arises  from  the  fact  that  there  are  different  fomisofdiflRMe  nephri- 
tis which  may  present  the  appearances  of  the  large  white  kidneys — namely,  l.Thepalt 
kidney  of  acute  Bright's  diseiise,  eai)ecially  of  scarlatinal  nephritis.  2,  the  Itme  V'^ 
kidfiev  without  waxy  degeneration  and  with  hypertrophy  of  the  heart.  8,  The  larji* 
pale  kidney  of  chronic  Bright's  disease,  without  waxy  degeneration  and  without  hTpe^ 
trophy  of  "the  heart.  4.  The  large  pale  kidney  with  waxy  degeneration.  MortoJTthi 
large  white  kidneys  of  chronic  Bright's  disea*«e  without  hypertrophyof  the  left  wBtridf 
•are  atlecled  with  waxy  degeneration. 
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Lccompanied  by  waxy  degeneration  in  other  parts,  especially  the  spleen 
ind  the  liver.  The  kidney  is  one  of  the  favorite  seats  of  this  abnormal 
deposit.  The  waxy  change  in  the  kidney  may  be  so  slight  as  to  be  recogniz- 
able only  upon  microscopical  examination,  or  it  may  be  so  extensive  as  to 
giie  a  very  characteristic  aspect  to  the  organ.  In  nearly  all  doubtful  cases 
its  presence  or  absence  can  be  determined  by  means  of  the  simple  iodine  test. 
For  microscopical  examination  iodine  and  sulphuric  acid  and  methyl-violet 
Are  to  be  preferred.  A  slight  or  moderate  waxy  degeneration  may  occur  without 
farther  parenchymatous  or  interstitial  changes.  This  simple  waxy  degenera- 
tion, however,  is  so  rare  that  its  occurrence  has  even  been  denied.  Waxy  degcn- 
ention  of  the  kidney,  when  of  clinical  importance,  may  be  considered  practi- 
cally as  associated  always  with  diffuse  nephritis.  Whether  the  waxy  change 
be  the  cause  of  the  nephritis,  or  whether  both  be  effects  of  the  same  cause,  are 
undecided  questions  which  at  present  do  not  admit  of  profitable  discussion. 

Kidneys  affected  with  waxy  degeneration  present  a  variety  of  gross  appear- 
ances according  to  the  degree  of  degeneration  and  the  extent  and  character 
of  the  parenchymatous  and  interstitial  changes.  The  waxy  change  may  be 
80  slight  as  not  to  influence  the  appearance  of  the  kidney,  which  then  presents 
some  one  of  the  forms  of  chronic  diffuse  nephritis.  I\sually,  however,  careful 
ingpection  will  reveal  in  the  glomeruli,  and  perhaps  elsewhere,  the  character- 
istic translucent  appearance  of  the  waxy  material.  When  a  large  amount  of 
the  waxy  deposit  exists,  we  have  the  characteristic  appearance  of  the  waxy 
kidney.  The  organ  is  then  enlarged,  pale,  and  anaemic.  The  consistence  is 
firm.  The  surface  is  smooth  and  glistening.  The  capsule  is  not  adherent. 
Upon  section  the  cortex  is  found  to  be  the  part  chiefly  swollen.  It  presents 
the  same  pale  aspect  as  the  surface.  The  pyramids  are  bluish-red,  as  in 
nio8t  forms  of  diffuse  nephritis.  .  The  cortical  stria;  are  obscured.  The  trans- 
locent  Malpighian  tufts  are  visible.  The  cortex  jiresents  a  combination  in 
irregular  patches  or  in  strije  of  translucent  gray  portions  with  opaque  white 
or  yellow  portions.  The  latter  correspond  to  the  parts  most  affected  by  fatty 
d^neration,  and  the  former  to  the  waxy  districts.  The  more  the  translucent 
gray  substance  predominates,  the  greater  is  the  extent  of  the  waxy  degenera- 
tion and  the  more  characteristic  of  the  waxy  kidney  is  the  appearance.  The 
more  the  yellowish  part«  predominate,  the  more  closely  does  the  appearance 
•pproach  that  of  the  large  white  kidney  without  waxy  degeneration. 

By  the  use  of  iodine  it  is  evident  to  the  naked  eye  that  the  favorite  seats 
for  the  deposit  of  the  waxy  material  are  the  glomeruli  and  the  vasa  recta. 
Microscopical  examination  shows  that  the  capillaries  of  the  cortex  and  the 
Membranse  propriae  of  the  tubes,  especially  of  the  straight  tubes  and  the  loops 
of  Henle,  are  also  often  affected.  The  deposit,  as  a  rule,  is  at  first  in  the  mid- 
dle coat  of  the  arterioles  and  around  the  capillary  walls  of  the  glomeruli. 
rhe  walls  of  the  affected  vessels  become  swollen  and  homogeneous.  The 
liunina  of  the  vessels  is  gradually  diminished,  and  may  be  obliterated.  In 
I  similar  way  the  walls  of  the  tubes  may  be  thickened  and  homogeneous. 
Phe  nephritic  changes  are  in  most  respects  the  same  as  those  described  for 
he  preceding  variety,  and  need  not  here  be  repeated.  It  is  only  necessary 
o  add  that  hemorrhages  are  usually  absent  in  kidneys  affected  with  waxy 
legeneration.  Fatty  degeneration  of  the  epithelium  and  anannia  of  the  kid- 
leyg  are  prominent  features.  The  waxy  glomeruli  f>re.sent  a  more  houio- 
peneons  appearance,  fewer  nuclei,  and  less  shrinkage  than  those  involved  in 
iie  other  forms  of  chronic  diffuse  nej>hritis.  There  is  nothing  characteristic 
>f  waxy  degeneration  in  the  casts  found  in  the  tubes.* 

*  These  casts,  of^en  called  waxy,  mav  stain  re<l  with  methyl-violet,  but  they  do  not 
dre  the  characteristic  reaction  with  iodine  and  sulphuric  acid.^  Formless  clumps  pre- 
Knting  this  reaction  have,  however,  been  found  in  the  tubes  (Kyber ). 
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Waxy  degeneration  is  not  confined  to  large  smooth  kidneys.     It  is  not 
very  rare  to  find  large  waxy  kidneys  with  irregular  surface  and  partiillv 
adherent  capsule.     Small  granular  kidneys  may  also  he  waxy.     Waxy  kid- 
neys are  very  rarely  accompanied  by  hypertrophy  of  the  heart.     The  coin- 
cidence  of  waxy  spleen  and  of  waxy  liver  with  this  form  of  kidney  diwjw 
is  an  important  element  in  the  diagnosis.    There  are  cases,  however,  in  mh\^ 
the  change  in  the  kidney  is  well  marked,  while  in  the  liver  and  in  the  ^^\^ 
it  is  insignificant.     It  may  always  be  inferred  that  some  degree  of  wnt 
degeneration  of  the  kidney  exists  when  this  change  can  be  recognized  in  the 
liver  and  in  the  spleen. 

III.  The.  Small  Granular  Kidney. — At  least  three  varieties  of  this  fonn 
of  kidney  may  be  recognized — namely,  one  representing  an  atrophic  stage  of 
the  large  kidney  without  waxy  degeneration  ;  a  second  representing  the  same 
stage  of  the  large  waxy  kidney  ;  and  a  third,  being  the  genuine  contracted 
kidney,  of  which  no  stage  of  enlargement  exists.  The  'first  two  are  called 
secondarily-contracted  kidneys.  Nothing  could  be  more  erroneous  than  the 
view  which  once  prevailed  that  the  large  kidneys  in  the  natural  order  of 
events,  if  recovery  do  not  take  place,  necessarily  pass  into  a  stage  of  coo- 
traction,  and  that  the  majority  of  atrophied  kidneys  are  preceded  by  a  stage 
of  enlargement.  The  secondarily-contracted  kidneys  do  not  usually  become 
as  small  as  the  genuine  or  primarily-contracted  kidneys.  It  is  not  rare  to  find 
small  kidneys  with  waxy  degeneration.  Many  of  the  small  granular  kidneys 
occurring  in  gout  are  waxy.  It  is  probable  that  in  some  of  these  cases  the 
waxy  degeneration  is  superadded  to  a  genuine  contracted  kidney.  Many  of 
the  small  waxy  kidneys,  however,  are  better  regarded  as  representing  an 
atrophic  stage  of  the  large  waxy  variety. 

While  the  existence  of  secondarily-contracted  kidneys  is  admitted,  it  is  the 
primarily-contracted  form  which  is  referred  to  in  the  remainder  of  this  article 
under  the  name  small  granular  kidney.  Other  names  for  this  variety  of 
chronic  diffuse  nephritis  are — genuine  contracted  kidney,  small  red  kidney, 
granular  atrophy  of  the  kidney,  cirrhosis  or  sclerosis  of  the  kidney«  chronic 
interstitial  nephritis,  and  chronic  desquamative  nephritis  (Johnson).  There 
is  no  serious  objection  to  any  of  these  names  except  the  last.  Of  all  the 
forms  of  chronic  diffuse  nephritis,  this  is  the  one  which  with  most  propriety  i 
may  be  regarded  as  a  distinct  disease,  and  this  is  the  view  now  very  generally 
adopted.  There  are  authorities  who  hold  the  opinion  that  renal  cirrho«i»  it 
not  only  to  be  separated  from  other  forms  of  chronic  Bright's  disease,  bat 
that  it  is  only  one  manifestation  of  a  general  disease  affecting  the  arteries  of 
the  body.     This  view  will  receive  consideration  subsequently. 

The  kidneys  in  this  form  are  reduced  in  volume  and  weight.  As  in  all 
forms  of  Bright's  disease,  both  organs  are  involved,  and,  as  a  rule,  to  nearly 
an  equal  extent.  The  size  may  be  a  third  that  of  the  normal  kidney  or  even 
less.  There  is  usually  a  compensatory  increase  of  adipose  tissue  around  the 
kidneys.  The  organs  are  abnormally  dense  and  resisting.  The  capsule  is 
with  difficulty  detached,  and  when  removed  it  brings  away  portions  of  the 
torn  renal  substance.  The  exterior  surface  presents  little  irregular  elevations 
or  granulations.  The  granulations  usually  have  a  yellowish  and  the  depres- 
sions between  them  a  reddish  color.  In  many  cases  the  name  small  red 
kidney  is  appropriate.  Sometimes,  however,  the  prevailing  color  is  whitish 
or  yellowish.  Upon  section  it  is  observed  that  the  cortical  portion  especially 
is  diminished.  This  is  reduced  to  a  narrow  rim  over  the  pynmids.  In 
marked  cases  the  pyramids  extend  nearly  to  the  external  surface,  and  their 
sides  are  almost  in  contact.  Little  cysts,  varying  in  size  from  a  pin's  bead 
to*  a  pea  or  even  larger,  and  filled  with  a  thin  fluid  or  with  colloid  C(Mit<Bj*» 
are  frequently  observed  both  on  the  surface  and  in  the  interior.    Wliiw 
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lines,  due  to  the  deposit  of  urate  of  soda  in  the  tubes,  are  not  infrequently 
Been  in  the  pyramidal  portion.  They  are  invariably  present  when  the  disease 
of  the  kidney  is  associated  with  gout.  Small  kidneys  with  these  deposits 
were  called  by  Todd  gouty  kidneys.  The  same  deposit  of  urates  may  occur 
independently  of  gout. 

The  microscope  shows  as  the  most  essential  change  the  production  in  the 
oortex  of  a  large  amount  of  fibrillated  connective  tissue.  This  new  tissue  is 
not  uniformly  distributed,  but  is  in  greater  amount  in  some  places  than  in 
others,  and  there  are  usually  parts  where  no  thickening  of  the  interstitial 
tissue  exists.  Many  of  the  Malpighian  tufts  are  small  and  fibrous,  and  are 
oi\en  placed  abnormally  close  to  each  other  in  consequence  of  atrophy  of  the 
intervening  tubes  and  retraction  of  the  new  fibrous  tissue.  The  rich  develop- 
ment of  new  connective  tissue  around  the  shrunken  glomeruli  may  be  espe- 
cially noticeable.  An  important  change  in  most  cases  is  the  growth  of  fibrous 
tissue  in  the  walls  of  the  arteries,  both  in  their  adventitia  (periarteritis)  and 
in  their  intima  (endarteritis).  By  the  obliteration  and  partial  occlusion  thus 
effected  of  many  small  arteries  and  of  capillaries  in  the  glomeruli  the  circula- 
tion through  the  kidneys  must  be  much  impeded  ;  but  the  blood-vessels  are 
not  the  only  parts  that  suflTer  by  this  new  growth  of  fibrous  tissue.  The  tubes 
are  also  compressed,  and  may  be  in  part  obliterated.  By  this  constriction  of 
the  tubes  in  certain  places  th'e  flow  of  urine  through  them  is  obstructed, 
and,  being  dammed  back,  causes  cystic  dilatations  visible  to  the  naked  eye. 
These  cysts  consist  of  dilated  tubes  and  of  dilated  capsules  of  Bowman. 
In  the  latter  form  of  cyst  the  glomerulus  is  compressed  or  entirely  obliter- 
ated. Although  interstitial  changes  decidedly  predominate  in  this  form  of 
kidney,  parenchymatous  changes  are  not  wanting.  Atrophy  of  the  epi- 
thelium is  constantly  met  with  in  tubes  enveloped  in  connective  tissue. 
Fatty  degeneration  of  the  epithelium,  although  less  extended  than  in  the 
large  kidneys,  will  usually  be  found  in  some  places.  Fat-globules  may  also 
appear  in  the  interstitial  tissue.  The  tubes  within  the  new  fibrous  tissue  are 
small  and  may  be  entirely  obliterated.  Outside  of  this  they  are  frequently 
dilated.  Hyaline  and  granular  casts  are  often  discovered  in  the  tubes,  espe- 
cially those  of  the  pyramids.  There  may  be  some  increase  of  the  interstitial 
tissue  of  the  pyramids,  but  the  changes  in  these  are  trifling  in  comparison 
with  the  alterations  in  the  cortex. 

One  of  the  most  constant  accompaniments  of  the  small  granular  kidney  is 
hypertrophy  of  the  left  ventricle,  unattended  usually  by  valvular  lesion. 
There  may  be  hypertrophy  of  the  whole  heart.  The  hypertrophy  is  usually 
attended  by  more  or  less  dilatation,  but  it  may  be  simple.  Buhl  has  pointed 
out  the  frequent  coincidence  of  fibrous  or  chronic  interstitial  myocarditis  in 
connection  with  this  hypertrophy.  Another  complication  of  great  frequency 
and  of  diagnostic  value  is  the  form  of  retinitis  called  retinitis  albuminurica, 
the  ophthalmoscopic  appearances  of  which  will  be  described  in  connection 
with  the  symptoms.  Both  the  retinitis  and  the  cardiac  hypertrophy  may 
occur  with  other  forms  of  chronic  Bright's  disease,  but  they  are  rarely  met 
with  in  conjunction  with  the  large  waxy  kidney.  Cerebral  hemorrhage  and 
inflammation  of  serous  membranes  are  also  to  be  mentioned  as  important  com- 
plications. Bartels  calls  attention  to  the  frequent  occurrence  of  thickening  of 
the  skull-cap  and  adhesion  of  the  dura  mater  to  the  bone.  Dropsical  effusions 
are  rather  the  exception  than  the  rule  in  this  form  of  Bright's  disease. 

As  has  already  been  said,  many  writers  are  inclined  to  regard  the  small 
granular  kidney  as  a  disease  entirely  distinct  from  the  other  forms  of  chronic 
Bright^s  disease.  Even  the  propriety  of  considering  renal  cirrhosis  as  a 
nephritis  is  disputed.  Gull  and  Sutton  first  advanced  the  view  that  renal 
cirrhosis  is  only  one  manifestation  of   a  widespread  affection  of  the  whole 
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artenal    system^    to  which  afTcction    iliey  give    the    nami*    art***'*"*-''^'^^!.... 
iilirods.     The  essential  change^  ueconiititr  la  ihette  autbor».  Im  a  t 
the  outer  coat  of  the  arteric!?,     The  diMeat^e  Uiey  regard  as  mnitil^  w 
age.     The  hypertrophy  of  the  heart,  they  urge.  i»  to  be  explaitiwl 
this  general  arterial  disease.     There  are  cuse»  which  s^eeui  Ut  • 
and  Sutton's  theory.     Extensive  ather<»ina  of  the  arteriei*  (jirtt  r 
iiueh  as  occurs  in  oki  age.  h  ui^ually  attended  1>y  partial  at: 
uey.     This  arterio-selerotic  atruphy  «d'  the  kidney  ii*  not.  i 
attended  by  any  sympt^jnis  of  Bnght's  di^easv\  and  it  h  nut  ] 
this  18  the  form  nf  disease  referred   to  by  Gull  and  Sutton. 
obliterating  endarteritis*  wht'n  it  involvi*s  the  rtMial  arteries,  lrad>  iv  . 
bf  th«  kidneyi^t  whieh  may  give  rise  to  grave  symptotu* :  but  m  mni 
probably  in  the  majority,  of  small  granular  kidney  no  arterial  ' 
been   found  which   can   be  assigned  with  any  propriety  a^^  the 
renal  disease.     There  is  not,  therefore,  sufficient    basis   for  the  »! 
thin  form  of  Bright'^  dif^asie  in  in  all   cases  tht^  result  of  prnN..^  > 
changes.     Moreover,  Uull   and   Sutton   have  uveresti mated  the   influ 
old  age  in  the  causation,  and  the\'  seem  to  have  overlooked  the   ni 
of    cardiac    hypertrophy     in    connection     with    other     forms    of     1* 
disease. 

The  view  is  advanced  by  Weigort  that  tht?  primary  chiinge  in  renal  ot- 
rhosis  is  atrophy  or  neerosia  of  the  epithelial  cells  (therefore  not  inflAnin»* 
tion),  and  that  in  accordance  with  a  pathidogical  law  thii^  |m<^4  #>f  mi^^rnmy 
is  followed  by  new  growth  of  connective  tissue,     The  pr  i^f 

epithelial  cells  may  be  the  result  of  various  toxic  substun  i^J, 

lead,  and  uric  acid)  or  the  rei^nlt  of  insulBcient  nutrition  from  deiWtiveawa* 
lation  (primary  arterial  changes).  In  most  cases,  however,  we  ar?  ijiootiil 
of  the  primary  cause. 

Clinical  History.— Chronic  Bright*8  disease  Bometimes  follows  theitQif 
affection.  This  statement  applies  chiefly  t4>  the  large  kidney  wtthntit  wut 
degeneration ;  but  as  a  rule  the  disease  is  develo]ied  tmperccptibJ v  ami  b 
subacute  from  the  first.  In  a  large  proportion  of  ea^es  the  event  which  fim 
directs  attention  to  the  existence  of  renal  diseasse  is  drops^y.  Prior  to  tluA 
event  the  patient  fc»r  i^onie  time  tnay  have  been  i*eusible  of  in  '  It, 

and  the  ajfpcaranec  may  have  denoted  an;t;mia;   but  not  ii  ra 

the  time  when  dropsy  is  noticed  the  patient  is  nnt  a^\  j* 

tion  of  health.     The  firsit  appearanee  of  dropsy  is  cedr  * 

eyes  or  in  the  lower  extremities,  or  in   both  situationn 
regards  the  amount  of  dropsy,  and  the  rapidity  with  win' 
diffused,  cases  dif!*?r.     It  may  be  present  and  remain  in  8o  *<i»gbi  <  i^ 

its  existence  is  aseertaincd  only  by  close  examination^  and  it  ma 
attention  of  the  patient.    On  the  other  hand,  in  certain  ca«e«  »nu  '^ 

either  rapidly  or  slowly,  the  limbs*  body,  and  especiallv  the  genu,.. 
ing  enormously  swollen,  together  with  more  or  less  effusii»n  intii  tb- 
cavities.     A  convenient  place  for  determining  by  pren^un?  with  the  I 
small  amount  of  ledema  is  over  the  steriiuuK     The  different  forms  ui 
do  not  equally  give  ri^e  to  general  drupsy.     It  oceurw  mti»l  '  ' 

most  marked  in  eonneetiou  with  the  largo  kidney.     It  in  wjii 
proportion  of  ease«,  and   in   these  ease«  the  most  fre^juent  Tonu 
the  small  granular  kidney.     It  is  aUo  frequently  wanting  fi>r  u 
period  during  the  progress  of  the  waxy  form  of  disease.     Of  HIJ  i*ui 
recorded  cases  of  chronie   Bright's  dis«.*a*!e   under  my  observatitm,  i* 
facts  respecting  dropsy  were  noticed,  it  existed  in   74.  and  v 
cases.    The  dropsy  was  slight  or  moderate  in  21,  and  consider 
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n  IT  cases  the  degree  and  the  extent  of  the  dropsy  were  not  noted.*  Of  430 
Ases  collected  from  different  authors  and  analyzed  by  Frerichs,  general  dropsy 
existed  in  376  and  was  wanting  in  34.  As  a  rule,  general  dropsy  is  marked 
b  the  cases  in  which  the  albumen  in  the  urine  is  very  abundant,  and,  per 
emlra,  general  dropsy  is  either  slight  or  wanting  in  the  cases  in  which  the 
urine  contains  little  or  no  albumen. 

The  examination  of  the  urine  is  of  great  importance  as  regards  diagnosis 
ji  the  different  forms  of  chronic  Bright's  disease.  In  the  large  kidney  with- 
out waxy  degeneration  the  quantity  of  urine  excreted  within  twenty-four 
lOMS  is  diminished  unless  the  arterial  tension  be  elevated  by  hypertrophy 
ff  the  heart,  in  which  case  the  quantity  is  normal  or  even  increased.  The 
liniDUtion  is  rarely  as  marked  as  in  acute  Bright's  disease.  The  specific  grav- 
tj,  a8  a  rule,  is  high  when  the  quantity  of  urine  is  scanty,  and  low  under 
opposite  circumstances.  Generally  it  does  not  vary  much  from  the  normal 
fUUDdard.  The  urine  of  this  form  of  kidney  is  usually  of  a  yellow  color  and 
morbid.  The  amount  of  albumen  is  considerable,  and  in  some  cases  very 
laTge.  The  daily  excretion  of  urea  is  lessened.  There  is  generally  an  abun- 
lant  sediment  which  contains  casts,  epithelial  cells,  red  and  white  blood-cor- 
puscles, and  granular  material.  Urates  may  be  deposited  in  abundance.  All 
rarieties  of  casts  are  found,  but  the  most  common  are  hyaline  casts,  either 
narrow  or  broad,  and  frequently  dotted  with  oil-globules  and  granular  casts 
wlkich  may  also  contain  fatty  molecules.  To  both  varieties  of  casts  fre- 
quently adhere  red  corpuscles,  pus-cells,  and  epithelial  cells ;  and  casts  com- 
posed wholly  of  epithelium  may  be  observed.  The  pus-cells  usually  exceed 
in  number  the  red  corpuscles,  but  there  are  exceptions  to  this  rule.  Cells 
filled  with  fatty  globules  (so-called  granular  or  exudation  corpuscles)  and 
free  fatty  granules  are  often  present. 

The  urine  excreted  by  kidneys  affected  with  waxy  degeneration  presents 
g:Teat  variations  in  its  characters,  these  variations  being  influenced  especially 
by  the  degree  and  the  extent  of  the  diffuse  nephritis  which  is  present  and 
by  the  amount  of  waxy  deposit.  When  the  parenchymatous  changes  pre- 
dominate the  urine  presents  the  characters  belonging  to  the  preceding  form. 
In  consequence  of  the  absence  of  cardiac  hypertrophy  the  quantity  may  be 
grreatly  diminished,  although  rarely  in  the  degree  belonging  to  acute  Bright's 
disease.  Red  blood-corpuscles  are  absent  or  few.  In  no  form  of  Bright's 
lisease  is  a  larger  percentage  of  albumen  met  with  than  in  these  large  waxy 
cidneys  with  extensive  parenchymatous  changes.  With  the  typical  waxy 
kidneys — that  is,  those  containing  a  large  amount  of  waxy  deposit  and  pre- 
enting  in  most  parts  a  pale  translucent  appearance — the  urine  usually  is 
bandant,  very  pale  in  color,  of  low  specific  gravity,  clear,  and  rich  in  albu- 
len.  The  specific  gravity  may  fall  as  low  as  1005  or  even  lower.  The 
aantity  of  albumen  is  usually  considerable,  but  it  may  be  slight.  The  daily 
Kcretion  of  urea  is  below  the  normal,  but  the  poor  nutrition  of  the  patients 
ill  in  a  great  measure  explain  this.  There  is  little  or  no  sediment.  Casts 
"e  not  abundant,  and  they  are  chiefly  hyaline  and  so-called  waxy  casts.  The 
nn  waxy  cast  is  often  employed  synonymously  with  hyaline  cast.  When  used 
i  a  diflferent  sense,  it  refers  to  broad  homogeneous  casts  of  a  yellowish  hue 
id  more  distinct  and  refracting  than  the  hyaline  casts.  These  waxy  casts  are 
robably  similar  in  structure  to  the  hyaline ;  and  they  are  not.  as  the  name 
nplies,  composed  of  waxy  or  amyloid  substance.  Kxceptionally,  however, 
i^ts  are  found  which  give  the  same  reac^tion  with  iodine  as  the  waxy  mate- 
>al.    The  so-called  waxy  casts  are  not  confined  to  the  waxy  kidney,  but  they 

'  Vide  *'A  Clinical  Report  on  an  Analysb  of  One  Hundred  and  Two  Cases  of 
^H^t's  Disease/'  by  Austin  Flint,  M.  D.,  one  of  the  Attending  Physicians  of  Belle- 
He  Hoq[Mtal,  etc,  published  in  the  Bellevue  and  Charity  Hospital  Rtjportis,  1870,  p.  226. 
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may  be  found  in  the  urine  of  any  form  of  chronic  diffuse  nephritis.     It  h 
this  abundant,  clear,  albuminous,  light  urine  which  is  considered  most  ^ 
tinctive  of  waxy  degeneration  of  the  kidney,  but,  as  already  mentioned,  its 
ijharacters  are  greatly  modified  by  the  intensity  and  the  extent  of  coincideot 
inflammation  and  by  the  degree  of  waxy  change.     Litten  and  others  bre 
reported  cases  of  even  extensive  waxy  degeneration  of  the  kidneys  withoat 
albuminuria.     In  some  of  these  cases  dropsy  was  present  during  life.    Uj 
have  no  satisfactory  explanation  of  the  absence  of  albuminuria  in  th^^ 
cases. 

The  small  granular  kidneys  (renal  cirrhosis)  sometimes  secrete  urine  irliicl 
in  no  way  differs  from  the  normal.  It  is  particularly  to  be  emphasized  tlut 
albumen  and  casts  may  be  absent  from  this  urine.  This  is  one  of  the  reasoni 
why  this  form  of  chronic  diffuse  nephritis  so  often  escapes  detection.  The 
xjuantity  of  urine  excreted  by  the  small  granular  kidneys  usually  exceeds  tbe 
normal.  The  polyuria  may  be  so  great  as  to  lead  to  the  suspicion  of  diabeta. 
The  specific  gravity  is  low.  It  averages  about  1010,  but  it  may  be  less.  The 
color  is  pale  greenish-yellow.  The  urine  is  clear,  there  being  little  or  do 
sediment.  The  percentage  of  urea  is  lessened,  as  is  likewise  in  most  caaes 
the  quantity  excreted  daily.  It  is  not,  however,  very  exceptional  to  fiod 
this  quantity  equal  to  that  in  health.  Albumen  is  usually  present  in  small 
amount.  Its  quantity  is  in  striking  contrast  to  that  in  most  other  forms  of 
Bright's  disease.  It  may  fail  altogether,  but  this  is  generally  only  a  tempo- 
rary  occurrence.  Bartels,  however,  mentions  a  case  in  which  albumen  wai 
absent  throughout  the  whole  course  of  the  disease.  Kxceptionally,  the 
quantity  of  albumen  is  abundant.  When  a  ursemic  attack  supervenes,  the 
amount  of  albumen  is  usually  increased.  If  waxy  degeneration  be  present, 
there  is  an  increase  in  the  quantity  of  albumen.  Cast^  may  be  absent. 
Careful  search  will  usually  reveal  a  few  hyaline  casts.  Granular  casta  are 
much  less  frequent.  Toward  the  end  of  life  it  will  usually  be  found  that 
the  quantity  of  urine  is  diminished,  the  amount  of  albumen  is  increased, 
and  a  sediment  containing  casts  appears.  With  small  kidneys  due  to  sec- 
ondary atrophy,  the  urine  has  qualities  similar  to  those  described  if  hjper« 
trophy  of  the  heart  be  present. 

The  characters  of  the  urine  belonging  to  the  different  varieties  of  Bright'i 
disease  are  not  sufficiently  distinctive  to  justify  a  positive  diagnosis  of  the 
form  of  kidney  in  all  cases.  There  is  no  form  of  cast  which  is  characteristic 
of  any  one  variety  of  the  disease.  In  general,  it  may  be  said  that  hypertitv 
phy  of  the  heart  and  waxy  degeneration  tend  to  increase  the  quantity  of 
.urine,  and  that  low  arterial  tension  and  active  inflammatory  changes  diminiA 
the  quantity.  An  abundant  sediment  containing  many  casts  and  blood-corpM- 
cles  is  indicative  of  an  active  inflammatory  process,  and  particularly  of  thai 
associated  with  parenchymatous  changes.  The  smaller  in  quantity  the  urine, 
the  richer  it  is  in  sediment  and  in  albumen  as  a  rule.  It  is  of  importance  to 
estimate  the  amount  of  urea  excreted  daily,  for  which  purpose  it  i.n  of  course 
necessary  to  determine  the  percentage  of  urea  in  the  total  quantity  of  urine 
passed  in  twenty-four  hours.  The  specific  gravity  affords  an  approximate 
idea,  although  far  from  an  accurate  estimate,  of  the  percentage  of  urea.  The 
specific  gravity  of  a  single  specimen  of  urine  is  manifestly  of  no  value  in 
f(>rming  an  idea  as  to  the  daily  excretion  of  urea.  It  is  necessary  to  take 
into  consideration  at  the  same  time  the  quantity  of  urine  voided  in  the 
twenty-four  hours.  A  low  specific  gravity  may  be  compensated  bj  a  large 
daily  excretion  of  urine. 

Pallor  of  the  countenance,  due  to  anaE^mia,  is  generally  more  or  less  narked. 
The  antumia  is  measurably,  if  not  chiefly,  owing  to  the  loss  of  albninei, 
and  it  is  most  marked  in  cases  in  which  albuminuria  and  genenl  dropsy  lit 
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prominent.  It  may  be  an  effect  of  defective  nutrition  from  anorexia  or  per- 
sistent vomiting.  In  cases  of  cirrhotic  kidney  in  which  albuminuria  and 
dropsy  are  slight  or  wanting  pallor  is  not  usually  a  marked  symptom.  (Edema 
and  pallor  combined  give  to  the  face  an  appearance  highly  characteristic  of 
Bright*8  disease. 

Symptoms  referable  to  the  digestive  system  are  more  or  less  prominent. 
Indigestion  or  dyspeptic  disorder  is  common.  Flatulence  of  the  stomach  is 
a  frequent  symptom.  Vomiting  is  a  prominent  and  persistent  symptom  in 
certain  cases.  It  is  referable  to  the  vicarious  elimination  of  urinary  princi- 
ples by  the  gastric  mucous  membrane.  It  may  be  preceded  or  accompanied 
by  other  symptoms  denoting  ursemia,  but  it  is  sometimes  the  chief  ursemic 
manifestation.  The  uradmic  vomiting  occurs  when  the  stomach  is  empty,  and 
often  early  in  the  morning.  The  vomited  matter  or  eructated  gas  sometimes 
has  an  ammoniacal  odor.  The  acts  of  vomiting  often  occur  suddenly  and 
violently  without  much  previous  nausea.  These  circumstances  connected 
with  vomiting  should  always  excite  suspicion  of  renal  disease,  although  no 
other  symptoms  pointing  to  the  kidneys  be  apparent.  Ursemic  vomiting  not 
associated  with  general  dropsy  denotes  the  small  granular  kidney.  The  vom- 
iting is  sometimes  so  persistent  as  to  interfere  with  alimentation  and  thus 
induce  alarming  prostration. 

Diarrhoea  is  a  less  frequent  symptom.  It  is,  however,  a  prominent  and 
persistent  symptom  in  some  cases,  either  with  or  without  vomiting,  or,  like 
vomiting,  it  may  be  a  ursemic  symptom.  It  may  proceed  from  ursemic  intes- 
tinal ulceration.  It  is  especially  frequent  in  cases  of  the  waxy  kidney  com- 
bined with  waxy  disease  of  the  intestine. 

Urea  is  also  eliminated  vicariously  by  the  skin.  The  perspiration  emits 
distinctly  the  odor  of  urine  in  ^me  cases.  An  intense  characteristic  odor 
is  given  off  from  the  skin  by  some  patients  who  do  not  pay  any  attention  to 
cleanliness.  Crystals  of  urea  are  sometimes  found  on  the  skin.  Bartels 
observed  a  case  in  which  the  full  beard  of  a  patient  had  a  frosted  appear- 
ance from  an  abundant  deposit  of  these  crystals.  An  occasional  symptom  is 
an  intense  itching  of  the  skin. 

Symptoms  referable  to  the  respiratory  system  may  be  produced  by  pleural 
efiusion  or  hydrothorax,  by  pulmonary  oedema,  and  by  oedema  of  the  glottis. 
Pleuritic  effusion  and  oedema  of  the  lungs  sufficient  to  occasion  notable 
embarrassment  of  respiration  occur,  especially  when  disease  of  the  heart, 
involving  mitral  contraction  or  regurgitation,  or  both,  coexists  with  the  renal 
disease.  Under  these  circumstances  the  pleural  cavities  may  become  nearly 
filled 'With  serum.  (Edema  of  the  lungs  under  these  circumstances  is  some- 
times the  immediate  cause  of  death.  The  occurrence  of  pulmonary  oedema 
is  sometimes  very  sudden,  and  it  may  prove  quickly  fatal.  Not  infrequently. 
however,  the  oedema  disappears,  even  when  life  has  been  placed  in  imminent 
danger.  (Edema  of  the  glottis  is  of  rare  occurrence  (according  to  the  sta- 
tistics of  Frerichs  and  of  Rosenstein,  in  only  4  of  292  cases).  It  may  occur 
when  general  dropsy  is  moderate  or  slight  or  wanting. 

Dyspnoea  may  exist  in  a  marked  degree  when  not  referable  to  any  of  the 
conditions  just  named,  but  proceeding  apparently  from  a  toxical  effect  upon 
the  nervous  centre  presiding  over  respiration.  In  these  cases  the  moist  rales 
incident  to  pulmonary  oedema  and  the  dry  rales  of  asthma  are  wanting.  Aus- 
cultation and  percussion  give  no  signs  denoting  any  pulmonary  affection.  I 
have  met  with  several  cases  in  which  this  nervous  dyspnoea  was  the  most 
prominent  symptom ;  and  I  have  known  it  to  exist  when  no  other  symptom 
was  present  to  direct  attention  to  the  kidneys  as  the  seat  of  disease.  The 
patients  suffer  from  a  fooling  of  apprehension  of  "  losing  the  breath,"  and 
are  afraid  to  sleep  on  this  account,  an  exertion  of  the  will  being  required 
5^ 
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for  rospiration.  Disturbnnce  of  the  rhythm  of  respimtJou  chainrteritH  ^- 
the  frei|ueiit  occurrence  of  a  long  interval  between  the  rt-apirntory  ju  ' 
loiwed  by  series  of  rapid  respirations  (Cheyne-Stokes  respiration),  i&  not  mtrr. 
tmeiitf  occiirrinr;;  in  connection  with  unetnic  stupor  and  ramn,  KnUr^gvi&«o( 
of  the  heart  with  predominant  dilatation  is  another  cause  of  dT^pQim.  Eipt- 
cially  in  cai^cs  of  contracted  kidney  dyspnt^a  from  this  cause  tnay  occur  hifflw 
other  event?*  have  directed  attention  to  the  kidneys  as  the  scat  of  di9«««€. 

Symptoms  referable  to  the  nervous  system  are  among  the  mo^t  imporum 
of  those  belonging  to  the  clinical  history  of  the  disease.  Fain  in  tht  btet 
is  rarely  prominent »  and  is  generally  wanting,  Cephatalcia  i^  n  ftrmmi 
Byrapt4im,      It  may   precede   as  well   as  accompany  other    -  \ 

point  to  the  existence  of  renal  disease.     Neuralgic  pains  in  ot  » 

body  are  common  ;  and  attacks  of  vertigo  arc  not  infrequent,      l>  i 

disturbed  ^leep  are  freijuent  symptoms.     Troubles  relating  to  \ 
certain  eases  important  symptoms.    Diplopia  or  double  vision*  h*  ' 
night<b)indness^  myopia,  and  presbyopia  are  attributed,  and  perha 
attributable,  to  the  disease.     Including  these  fonns  of  disorder,  \ 
or  less  affected  in  a  pretty  large  proportion  of  eases;  but  excluM 
either  obscurity  or  loss  of  sight — that  is,  amaurosis  complete  or  ji 
ia  not  of  extremely  rare  occurruiice.     The  amaurosis  affects  both  ey^'s,    Wtr.u 
not  complete — and  it  rarely  is  so — the  degree  varies  in  different  f^**^  ati<i  iti 
different  periods  of  the  same  case.     In  chronic  as  in  acute  dit/mm 

the  impairment  of  vision  may  depend  on  an  intracranial   tu  ndititjp, 

the  ophthalmoscope  showing  no  morbid  appearances  within   the  eye.     Thk 
condition  is  called  unemic  amaurosis.     Under  these  circumstances*  it  it»  hm* 
porary,  and  is  liable  to  recur  from  time  to  time.     I  have  kn<»wn  it  to  ocactif 
repeatedly  in  the  same  case  as  a  precursor  i^^  unemtc  coma  and  ronvuUioni 
More  frequently,  however,  it  is  connected  with  changes  within  the  cye,wHioll 
by  means  of  the  ophthahnoscope  have  been  brought  under  clinicat  <^;V    "" 
tion.      In  this  so-called  rt^hmtis  allmniimtrica  the  optic  papilla  ia  ^ 
clouded,  and  indistinctly  bounded,  the  retinal  veins  are  ton 
patches  appear  in  difi'erent  parts  of  the  retina.    The  most  chai 
ance.  however,  is  the  presence  of  white  dots  and  streaks  in  thr  j 
the  macula  lutea.     '^  These  fine  white  dottings  and  radiating  hn 
impression  uf  having  been  splashed  on   with  a  feather.*'     The 
are  so  distiricUve  that  a  practised  opbthatmo^icnpist  is  led  by  il 
pcct   renal   disease.       It   has   happened   in    sevenil   cases   which    ha', 
under  my  observation  that  disease  of  the  kidney  was  discovered  by 
of  ophthalmoscopic    appeaninces,   the   patients   having  first   con**ulted  ««cii- 
lists    for  defect   of   vision.       Amaurosis  dependent   on    neuro-n'rirnii^  irjii 
diminish,  and  recovery  is  possible;  but  it  is  almost  always  pers? 
progressively  increasing  or  remaining  stationary  after  it  has  reach.  .  .. 
degree.     The  development  is  usually  gradual,  whereas  the  so-called   i 
amaurosis  f>ccurs  suddenly.     The   patient  describes  the  defect  of  vismti  -- 
like  that  of  a  mist  before  the  eyes.      Deafness,  hemiplegia,  pampl^jria,  '"^ 
paralysis  limited  to  a  single  member  have  been  nbscrved  ti>  '" 
pany  uraumic  coma  and  convulsions,     ^Muscular  cramps  are  s«ii 
of  suffering,  and  I  have  known  them  to  constitute  the  chief  ailmcai  fur  Mtfl" 
time  before  other  symptoms  directed  attention  to  the  kidneys. 

Coma  and  convulsions  are  the  most  important  of  the  syji 
to  the  nervous  system.      They  <>ecur  in  a  pretty  large  pr 
and  are  often  forerunners  of  a  fatal  termination,      In  cbrci 
ease,  as  in  the  acute  affection,  they  proceed  from  ura?mic  poi- 
therefore  among  the  ulterior  effects  of  interference  with  the  se« 
tions  of  the  kidneys.     They  are  consequently  most  Hkely  to  uecn 
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tcretory  structure  of  the  organs  is  extensively  destroyed,  and  hence  espe- 
alJy  in  connection  with  the  small  granular  kidney.  In  acute  Bright's  dis* 
^ae  they  always  denote  great  danger,  but  in  chronic  Bright's  disease  the 
^nger  is  much  greater. 

Coma  occurs  in  some  cases,  and  death  takes  place  without  the  occurrence 
f  convulsions.  Occasionally  coma  occurs  suddenly,  but  generally  it  is 
ereloped  gradually,  the  patient  having  been  more  or  less  somnolent,  dull, 
t  lethargic  for  several  days  before  becoming  profoundly  comatose.  The 
iO0ia  is  sometimes  quiet,  and  in  some  cases  accompanied  by  stertor.  Marked 
lilatation  of  the  pupils  is  sometimes  observed.  The  face  is  congested,  some- 
anaes  becoming  livid,  and  death  is  preceded  by  tracheal  r&les.  The  con- 
fulsioDS  are  epileptiform  in  character,  varying  much  in  degree  and  extent  in 
jifierent  cases.  They  occur  in  paroxysms  which  may  be  repeated  at  short 
iDtervals,  the  patient  in  the  intervals  being  completely  comatose,  the  con- 
rolsions  at  length  ceasing,  and  the  coma  continuing  until  death ;  or  after  a 
paroxysm  or  a  series  of  paroxysms  the  patient  recovers  intelligence,  and 
houTS,  days,  weeks,  or  months  elapse  before  a  recurrence  takes  place.  Con- 
Tolsioiis  not  following  coma  are  generally,  but  not  always,  preceded  by 
symptoms  referable  to  the  head,  such  as  cephalalgia,  vertigo,  and  sometimes 
t^iriam.  Contraction  or  rigidity  of  certain  muscles  has  been  observed  to 
precede  convulsions.  Of  70  cases  among  those  which  I  have  analyzed, 
selecting  those  only  the  histories  of  which  embrace  either  death  or  recovery, 
eoma  or  convulsions  were  noted  in  26. 

The  unemic  phenomena,  if  neither  an  acute  inflammation  nor  an  essential 
fever  exist,  are  not,  as  a  rule,  accompanied  by  notably  increased  frequency  of 
the  pulse ;  the  action  of  the  heart  is  sometimes  diminished  in  frequency ;  and 
I  have  known  the  pulse  to  fall  to  32  per  minute.     Pyrexia  is  wanting  except 
in  a  certain  proportion  of  the  cases  in  which  coma  and  convulsions  occur.    In 
wme  instances,  in  connection  with  these  events,  there  is  a  considerable  rise  of 
temperature  (105^  F.) ;  in  other  instances  the  temperature  is  lowered,  and  it  may 
fall  considerably  below  the  minimum  of  health.    The  circumstances  which  occa- 
Bon  these  variations  are  not  as  yet  ascertained.     Further  study  of  the  temp- 
eratnre  in  the  different  varieties  of  chronic  Bright's  disease  is  a  desideratum.^ 
Delirium,  which  has  just  been  mentioned  as  sometimes  preceding  convul- 
lions,  is  occasionally  a  prominent  feature  in  cases  of  ursemic  poisoning  occur- 
ring in  connection  with  both  acute  and  chronic  Bright's  disease.     It  is  cha- 
racterised in  some  cases  by  remarkable  hallucinations.     The  delirium  may 
be  quiet  or  gay  or  sad,  and  it  is  sometimes  furious  or  maniacal.     Ursemic 
poisoning,  as  manifested  by  delirium,  coma,  and  convulsions,  may  occur  in 
cues  of  Bright's  disease  with  abundant  general  dropsy,  but  it  often  occurs  in 
Cisei  in  which  dropsy  is  slight  or  wanting.     Of  the  26  cases  above  referred 
to  in  which  coma  or  convulsions  occurred,  in  11  there  was  no  dropsy.     It 
uy  follow  copious  vomiting  and  purging,  but  it  occurs  oftener  in  cases  in 
wbicb  these  symptoms  are  slight  or  wanting.      The  symptoms  of  uraemic 
poisoning  are  sometimes  the  first  to  direct  attention  to  the  kidneys  as  the 
ntt  of  disease. 

After  an  attack  of  ursemic  coma  and  convulsions  there  is  sometimes  com- 
plete absence  of  the  symptoms  of  renal   disease,  inclusive  of  the  morbid 
^  dttneters  of  the  urine,  the  disease  remaining  completely  latent  and  another 
Mtbreak  occurring  after  an  intermission  of  a  greater  or  less  duration.' 

'  Vide  Bonmeville,  l^udes  diniques  et  Ihermcmitriques  sur  les  3faIadieM  da  Systhne  ner- 
•aa;  1872;  also,  article  by  McBride  in  the  Arekives  of  Medicine,  New  York,  tVb.,  1880; 
<V  Bartelg  in  Ziemt»en*H  Cydopcedia,  vol.  xv. 

'For  nta  illustrating  the  latency  of  renal  disease,  vide  BeUerme  and  Charily  HwpHal 
^9oHt^  1870,  p.  256. 
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As  regards  ur?«niic  phenomena,  different  cases  prc>enr  i\  striking  auieraWi 
in  the  amount  of  lesions  with  which  their  occarrenee  is  connect^  Cmm^ 
convulsioiifl,  and  death  may  take  place  when  the  kidney.^  are  not  gi%itlf  ^ 
eascd^  ai»d,  pt^r  confra^  the  amount  of  disease  sometimes  beoomea  fffy  gftti 
before  any  uremic  phenomena  are  manifeitted,  80  also  there  is  a  g^mtifif- 
ference  in  different  cases  with  respect  to  the  relation  between  the  dimiiiQtiii 
of  the  excretion  of  urea  and  the  effects  of  its  accumulation  in  ih**  WvcA 
The  oomirrcuce  of  ura»mic  phenomena  depends  much  on  the  TLun-lit,  wiii 
which  the  aceiunutation  of  urea  in  the  Wood  take**  plaoe*      0»  '  "-k 

uraemia  is  (jaiekiy  induced  if  the  urea  accumulate  rapidly.     <^ .U 

h;ind,  if  the  accumulation  take  place  slowly,  the  system  aci(uires  a  loletaim 
«>f  urea,  as  of  other  toxic  substances,  and  hence  fatal  ura*mic  effect?  r-v^- 
postponed  for  a  long  period.     Another  explanation  haa  reference  to 
duction  of  urea  in  the  system.     This  will  vary  within  wide  limits  »cv'«miii;: 
as  the  ingestion  of  nitrogenlzed  food  is  small  or  abundant,  and  nlso  accunfais 
to  the  amount  of  muscular  exercise.      Different  ca>stns  differ  also  as  npa^ 
the  vicarious  elimination  of  urinary  constituents  through   the  skin  and  ili- 
mentary  canal.      It   is  a  matter   of  cUnieal  observation   that    urwrnir  ouii* 
festatioiis   are   less   frequent   with    than    without   dropsy.      Bartelv    finti*  ib 
explanation  of  this  fact,  in  a  measure,  in  the  amount  of  urea 
the  dropsical  effusions.     The  elimination  of  the  un?a  ren(h>rs  t^n         . 
certain  extent  protective  against  uraemia. 

The  complications  of  the  disease  form  an  important  part  of  thi*  clir>' '1  ^'^ 
tory.     Several  affections  included  among  the  symptomatic  event*  1 
considered  in  the  light  of  complications — namely,  f^dema  of  the  )■  *  .• 

of  the  glottis,  and  amaurosis.    Other  secondary  affections  are  per  n- 

tonitis,  pleuritis,  and  cerebral  meningitis.  t}f  these,  pericarditi^s  nun  jH'  unii* 
occur  oftener  than  inflammations  of  other  serous  membranes.  Thi-y  arc  ^«^ 
ondary  especially  to  the  small  granular  kidney. 

Hypertrophy  of  the  left  ventricle  of  the  heart  is  developed  <»#ipM?iaU5  i» 
connection  with  the  small  kidney.     It  may  be  n  secondary 
of  the  large  kidney,  but  is  rarely  so  in  cases  of  the  wax  . 
associated  with   valvular  lesions,  hy[)ertrophy  of  the  left  vt-nt 
the  existence  of  renal  disease  extremely  probable.     The  hyp« 
not  give  rise  to  any  subjective  symptom^^,  and  it  will  therefore  ' 
if  the  rule  be  not  ad»»ptcd  of  always  tuaking  a  pbye^ical  examic 
chest.     With  hypertrophy  of  the  heart  is  associated  a  hard,  resistant  paW 
and  increased  intensity  of  the  aortic  second  *ound,  indicate*'  ''^   ^^  in^riil 
tension.     In  my  analysis,  out  of  26  fatal  cases  in  which  tb^  '»  of  iKf 

heart  was  noted,  in   11   there  was  more  or  less  enlargemeiii  ^^i  '*  riu 

lesions.     Cirrhosis  uf  the  liver  and  fatty  liver  are  not  infroquen'  '-J 

with  Bright's  disease,  but  they  are  to  be  coni*iderc'd  as  concomlfanT.  i>  t  'h*- 
nndary,  affections.  This  statement  is  applicuble  to  waxy  liv^r  «nd  w»i^ 
spleen,  which  in  a  very  large  proportion  of  cases  '« 

of  disease  of  tlie  kidneys.     Waxy  disease  of  the  ui  n^ 

a  certain  proportion  of  cases.     Cerebrjil  hemorrhage,  aUhottgh  H'  "* 

occurrence,  occurs  sufficiently  often  to  show  a  pathological  vtnw  f^ 

a  complicatiun  <*f  the  small  granular  kidney  of\ener  than  nf  tli-  "• 

of  renal  disease.     Hemorrhagic  pachymeningitis  is  an  m*casir»na I         ,  "• 

Kpistaxis,  the  frcijuent  recurrence  of  which  in  itsc?lf,  in  a  p»Tsiin  in  niT«l<il« 
life,  should  excite  suspicion  of  renal  d  incuse,  may  be  explained  b^  .ti^i-  *' 
the  blood-vessels  and  hypcrtrnphy  of  the  heart.     A  relatively  l 
ncs<^  of  the  lefY  than  of  the  right  ventricle  is  causative  of  p:!'- 
PulmoTuiry  phthisis  is  a  complication  of  the  waxy  kidney  s  - 
show  a  pathol<»gical  connection;  but  thi.s  docs  nut  hold  true  m  ni 
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of  renal  disease.  The  researches  of  Fenwick  and  Wilson  Fox  show  that  the 
appearances  after  death  often  denote  gastritis.  This  may  be  attributed  to 
the  presence  of  decomposed  urea  in  the  stomach.  Gastritis  occurs  especially 
as  a  complication  in  cases  of  the  small  granular  kidney.  Epistaxis  and 
hemorrhages  in  other  situations  may  be  here  mentioned  as  of  not  infrequent 
ocoarrence. 

Chronic  rheumatism  is  sometimes  associated  with  chronic  Bright*s  disease. 
It  may,  however,  be  doubted  whether  it  occur  often  enough  to  establish  any 
pathological  connection.  Todd  and  other  British  writers  have  observed  the 
frequent  association  of  gout  and  the  small  kidaey.  This  form  of  Bright's 
disease  was  called  by  Todd  the  gouiy  kidney.  Grout  in  this  country  is,  com- 
paratively speaking,  a  rare  disease,  but  the  small  kidney  is  by  no  means 
extremely  rare.  The  union  of  these  diseases  is  not  of  frequent  occurrence 
with  us. 

Pathological  Character. — With  the  description  of  the  anatomical 
appearances  the  grounds  for  regarding  chronic  diffuse  inflammation  of  the 
kidneys  as  the  basis  of  all  forms  of  chronic  Bright's  disease  have  been  given. 

Albuminuria,  dropsy,  and  ursemia  are  common  to  both  acute  and  chronic 
Bright's  disease.  Keference  has  been  made  to  the  mode  of  their  production 
under  the  pathological  characters  of  the  former  disease.  Although  a  certain 
amount  of  hypertrophy  of  the  heart  may  occur  with  acute  Bright's  disease, 
especially  in  the  scarlatinal  form,  this  symptom  becomes  prominent  only  in 
cases  of  chronic  Bright's  disease.  There  are  many  theories  and  much  contro- 
versy as  to  the  cause  of  this  hypertrophy.  Perhaps  the  most  plausible  of  these 
theories  is  that  which  was  advocated  by  Bright,  which  refers  this  hypertrophy 
to  the  accumulation  of  urinary  constituents  in  the  blood,  especially  urea.  In 
some  way,  it  is  believed,  these  constituents  increase  the  blood-pressure,  but 
whether  by  irritating  the  vaso-motor  centres,  by  acting  directly  upon  the  vas- 
cular walls,  or  by  rendering  the  blood  more  difficult  of  circulation,  is  uncertain. 
In  a  certain  number  of  cases,  particularly  of  the  atrophied  kidneys,  the  cardiac 
hypertrophy  may  be  due  to  structural  changes  in  the  arterial  walls. 

However  produced,  the  hypertrophy  of  the  heart  is  an  important  conserva- 
tive process.  It  compensates  in  a  remarkable  degree  for  the  disturbance  of 
the  renal  functions  incident  to  the  small  granular  kidneys.  The  fact  that 
notwithstanding  the  destruction  of  a  large  amount  of  renal  parenchyma  these 
kidneys  secrete  a  normal  or  even  increased  amount  of  water,  and  not  infre- 
quently a  nearly  normal  quantity  of  solids,  is  explained  by  the  high  arterial 
tension  in  the  diseased  organs ;  and  this  tension  could  not  be  maintained  with- 
out increased  force  of  the  heart.  The  compensation  is,  however,  less  com- 
plete for  the  excretion  of  the  solids  than  for  that  of  the  water  of  the  urine. 
The  beneficial  effects  of  this  compensatory  hypertrophy  are  made  evident 
when  from  any  cause  (dilatation  or  fatty  degeneration)  the  cardiac  muscle 
becomes  insufficient.  Then  the  quantity  of  urine  becomes  small,  the  excretion 
of  solids  is  still  further  diminished,  and  the  danger  of  urjemia  is  great. 

Causation. — In  a  small  proportion  of  cases  chronic  Bright's  disease  fol- 
lows the  acute  affection.  The  causes  in  these  cases  are  those  which  give 
rise  to  the  latter.  Exclusive  of  these  cases  the  causation  is  often  obscure. 
In  a  considerable  proportion  of  cases  there  are  no  symptoms  denoting  impaired 
health  prior  to  the  manifestations  of  the  renal  disease  ;  that  is,  prior  to  either 
dropsy  or  ursemic  symptoms.  This  was  true  in  30  of  53  cases  among  those 
which  I  have  analyzed,  information  on  this  point  being  contained  in  the  his- 
tories of  these  53  cases.  In  G  of  these  30  cases  uraemic  coma  or  convulsions 
occurred  either  when  the  patients  were  supposed  to  be  in  good  health  or  when 
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these  events  were  preceded  by  other  ailments  only  for  a  perK*^*  «  ♦  ^  *rtf 
than  three  or  four  days*     In  the  23  cases  in  which  aiJmentA  y 

niaiufe^tationiS  of  renal  disease,  excluding  the  case*'  in  which  «»iiMf  ni^^tm 
existed,  the  patients  had  complained  of  general  debility  more  i>r  liMiiittttd 
for  a  period  ranging  from  a  few  weeks  to  several  years.  It  La  pitiliaUe  iki 
in  many  of  the  cases  in  which  the  manifestations  of  renal  ditsease  oecurfeiii 
per^'sons  apparently  in  good  health  the  urine  would  have  \teeu  fouiMi  fn-r  Ttiii. 
month:*,  or  even  years^  to  furni^ih  proof  that  the  kidue}**  were  nut  heahin. 
Tlie  disease  occurs  very  rarely  in  infancy  and  childhood.  Tlie  di^Mic  b 
alfvo  infrcijuent  in  old  age.  In  the  va^it  majority  of  cam.*^  the  patietibiik 
either  young  or  in  middle  life.  My  analysij^  of  102  recorded  t'M^m 
not  a  single  case  at  less  than  fourteen  or  more  than  »eieiity  yifaraof  I 
One  patient  nnly  was  seventy  years  of  age.  The  mean  age  waai  thirty  fii>if 
yearn.  A  difl'erence  rehitlng  to  age  exists  between  the  different  f  inn*  «.r 
rena)  di^eat^e.  The  large  kidney  occurs  especially  in  early  life,  altl 
is  extremely  rare  at  less  than  two  years  of  age.  On  the  other  haiul,  tLe  ^*r 
kidney  is  seldom  developed  in  early  life.  It  is  moat  liable  to  ooi*ur  ia  the 
neighhorhodd  of  fifty.  Men  are  much  oftener  affected  than  women.  ()f  ttj 
102  ea^es,  liT  were  males  and  lij  females.  As  regards  liabiu  of  inti^|ief 
anee,  of  the  102  cases  which  I  have  analyzed,  in  H8  the  histories  fvnititafd 
iuftoujation  on  this  point.  In  nearly  all  these  cases  the  patientj*  wrt*  oiilai^ 
In  18  cai^es  the  habits,  as  regard.^  the  use  of  aleoholie  Mliuiulant'  4; 

in  IH  eases  the  patients  were  spirit'dnuker*^  and  intemperate  ;  3  i  ►« 

modenit^  driitkers  ;  4  drank  mult  lt<|uor^  freely;  and  in  oneejisc  it  waj^MmpIj 
noted  that  the  putient  waa  a  ''  {'rue  liver."  So  far  a^  these  facts  go,  tlirf  en* 
tainly  do  not  show  any  }4peeial  causative  influence  pertaining  to  the  nm  ti( 
alcoholic  stinmlantH.  It  is  probable  that  the  abuse  of  alcohoVj.  brvcrigci 
contributes  to  the  production  of  the  disease,  bat  it  is  also  ]•  at  tbnr 

direct  agency  has  been  much  over-estimated.  Clinical  obcrr . ,  .»^. -,i  in  tkii 
country  certainly  does  not  warrant  the  name  »ptnf  kulnrj^y  aa  applied  to  tfci 
snifill  ki4lney  by  Goodfellow,  The  disease  is  much  oftenef  observed  in  hm* 
pitiils  tlian  in  private  practice  among  the  better  clashes  of  society — a  Ikl 
g<>ing  to  *how  that  the  ex))osurea,  hardships,  and  deprivations  incident  tu  tfa 
lives  of  thohc  who  seek  for  hospital  relief  in  illness  are  involved  in  tKei-»u«t* 
Tion.      Per»onl^  whoMC  occupations  involve  exposure  to  cold  and  ^  -  fv 

liable  to  be  affected  than  those  who  are  protected  against  tb**  ^  ^  -f 

the  weather.     Cases  are  more  frei^uent  in  humid,  marshy  cli  r^t 

»ea-co;ist  than  in  dry,  elevated,  and  inland  situation.*^.     M>  i 

to  be  a  causative  agent,  but  of  78  ease«  ohserve<l  in  situations  in 
mittcut  fever  was  of  freijucnt  occurrence,  this  disease  liad  i 
eedently  to  the  renal  affection  in  only  10^  Dickinson  showg  i 
data  that  chronie  Bright'a  disease,  especially  the  small  granular 
more  frequent  occurrence  in  temperate  than  in  eilher  cold  or  tr 
tries,  and  that  variableness  as  regards  t^^mperature  and  buQiidii>  m^vf  m^ 
[»rodnetion. 

Chronic    Bright's   disease    may   be   developed    in    the    courj^c  of  Vifiwiit 
other   diseases.     It   is    sometimes    developed    iluring   the    progT«*s*  of  fwl* 
nionary  tuberculosis,  but  exclusive  of  the  waxy  kidney  thr  pv 
the    cases    in    which    after    death    tubercle   in    the    lungs    or   * 
found    to    be    associated    is    perhaps    tiot    greater    than    in    fatal   r-d^e^ 
other   diseases.      Of  the   cases   of  the    waxy  kidney,  pulnumarr  xw^f-n 
losis  existH    In   a   considerable    proptirtion,  and    it   precctb's  tl 
ease  snfficiently  olYen  to  denote  a  causative  influence.      The  ^^ 
is  developed    s^econdarily  to   ityphilis   in   such   a   proportion  of  ranc*  m  ** 
fthow  thut    Hie   Littler  ]iu<,  u  cati^ati  v<*    lun^ncv       r*unis    Mt\t\    n*i*r.*-»i^  nf  Imnft 
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^Icera  of  the  intestine  and  in  other  situations,  and  chronic  suppuration  in  any 

p^it,  have  a  relation  of  causation  to  this  form  of  renal  disease.   Todd,  Garrod, 

^fi^  other  British  authors  have  observed  the  frequent  occurrence  of  the  small 

Sidney  in  persons  affected  with  gout.     That  the  latter  affection  is  often 

j^volved  in  the  causation  is  doubtless  true,  but  the  connection  is  by  no 

igx^aos  sufficiently  constant  to  warrant,  as  a  distinctive  title  of  this  form  of 

filial  disease,  the  name  ^^^outy  kidney."    Facts  show  that  the  absorption  of 

\ead  into  the  system  may  lead  to  the  development  of  the  small  kidney.     [It 

Jo€S  80,  in  all  probability,  in  an  indirect  manner  through  the  medium  of  the 

gout  to  which  it  gives  rise.     Garrod  found  that  thirty  per  cent,  of  his  gouty 

patients  in  hospital  practice  had  been  exposed  to  the  poisonous  action  of 

lead.— H.] 

Chronic  Bright^s  disease  not  infrequently  supervenes  in  protracted  cases* 
of  diabetes  mellitus.  In  these  cases  the  latter  is  probably  causative.  In 
8ome  of  these  cases  there  is  a  remarkable  tolerance  of  the  disease  of  the 
kidneys,  but  in  some  cases  the  renal  affection  has  a  rapid  course,  life  being 
gpeedily  destroyed  by  uraemic  coma. 

In  some  instances  an  hereditary  element  seems  to  be  involved  in  the  causa- 
tion of  chronic  Bright's  disease.  A  number  of  members  of  the  same  family 
may  be  affected  with  the  disease. 

Diagnosis. — The  diagnosis  of  chronic  as  of  acute  Bright*s  disease  is  to  be 
iMsed  on  the  evidence  afforded  by  examinations  of  the  urine.     It  is  always  to 
be  borne  in  mind  that  transient  albuminuria  is  a  symptom  occurring  in  the 
eonrse  of  many  diseases.     Albumen  in  the  urine  is  found  in  cases  of  all  the 
essential  fevers,  inclusive  of  lobar  pneumonia,  diphtheria,  erysipelas,  etc.  etc. 
In  these  connections  it  denotes  hyperacmia  of  the  kidneys  or  parenchymatous 
degeneration.     Generally  the  amount  of  albumen  is  small.     On  the  other 
band,  it  is  to  be  borne  in  mind  that  albuminuria  is  not  an  invariable  symptom 
in  cases  of  chronic  Bright's  disease,  nor  is  the  presence  of  a  few  casts  a  sure 
sign  of  Bright's  disease.     These  may  be  found  in  other  conditions,  both  with 
and  ivithout  albuminuria.     In  general,  the  diagnosis  is  rendered  sufficiently 
easjr  and  positive  by  persistent  albuminuria  and  casts  of  the  different  kinds 
wbicli  have  been  described,  together  with  dropsy  and  symptoms  pointing  to 
nnemia;  but  the  occasional  latency  of  the  disease,  exclusive  of  symptoms 
referable  to  the  urine,  is  not  to  be  lost  sight  of.     Not  very  infrequently  albu- 
minuria and   casts  show  disease  to  exist  when  dropsy  and  other  diagnostic 
symptoms  are  wanting.     The  disease  is  always  to  be  suspected  in  cases  of 
coma,  or  convulsions,  of  cephalalgia  or  neuralgia    in   other   situations,  of 
repeated  attacks  of  epistaxis,  of  cerebral  hemorrhage,  especially  in  persons 
before  the  middle  period  of  life,  of  vertigo  and  other  forms  of  cerebral  disor- 
der, of  amaurosis  and  other  forms  of  paralysis,  of  serous  inflammations,  of  per- 
sistent vomiting  or  purging,  and  of  ana}mia  and  impaired  muscular  strength, 
whenever  the  etiology  is  not  otherwise  int^illigible.    In  short,  it  is  a  good  rule 
in  practice  to  examine  the  urine  in  all  cases,  whether  symptoms  point  to  the 
kidneys  or  not,  and  repeated  examinations  should  be  made  whenever  there  are 
any  grounds  for  a  suspicion  of  the  existence  of  renal  disease.     To  determine 
the  coexistence  of  Bright's  disease  or  to  exclude  this  disease  in  all  affections 
is  oF  much  importance.     Of  course  the  urine  is  to  be  examined  repeatedly  in 
order  to  ascertain  the  persistency  of  albumen  or  casts,  together  with  other 
morbid  changes. 

When  acute  diffuse  nephritis  supervenes  upon  chronic  Bright's  disease,  it 
■Miy  be  difficult  to  determine  the  prior  existence  of  the  chronic  affection,  and 
aacli  eases  may  lead  to  the  erroneous  supposition  that  the  chronic  is  a  sequel 
4»f  the  acute  disease. 
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A  difficulty  in  the  way  of  determining  the  particular  forms  uf  cLr 
t-ase  represented  in  individual  eases  is  the  fact  that   the  different  l- 
iKJt  infrequently  combint-d.     In  typieal  ca^^ei^  uf  eaeh  ff»rin*  howe\»  ri 
notitic  points  are  sufficient  for  the  differential  diaprnoHtj*.  but  ev*  n  ih  i]  il: 
takes  in  diagnosis  cannot  always  be  avoided.     Th<  '     " 

already  presented  in  the  Clinical  History  and  Cau 

1.  Th*'  Lan/f^  Kufntif  wifhout  Wht^  Deiicn*^rnfi'jn, — Thti  txi^UuL 
form  is  probable  whenever  the  chronic  follows  the  acute  dist^aae.  It*  . 
exclusively  to  this  diagnostic  point,  however,  there  would  be  a  liabihtj  ta 
error  ii rising  from  the  fact  thai  the  acute  disease  may  uccur  In  a  pititat 
already  affected  with  either  the  small  or  the  waxy  kidney.  Much  fir  timtA- 
erable  general  dropsy,  a^sauming  that  cardiac  lesiona  are  not  involved  i»  ii» 
causation,  denotes  the  large  kidney.  A  scanty  secretion  uf  urine,  with  lUip 
proportion  of  albumen,  abundant  sediment^  and  the  epeeific  gravity  not  loi^ 
has  the  same  significance*  Hypertrophy  of  the  left  ventricle  of  the  han 
without  valvular  lesions  may  occur  in  this  form  of  Bright's  disease  wbcmtlw 
aflection  is  of  sufficient  duration.  The  amount  of  urine  is  then  inciruni. 
Ura^mic  phenomena — namely,  coma  and  convulsions,  cephalalgia,  inipsirv^ 
vision,  vomiting,  diarrhoea,  and  inflammation  of  serous  mc*mhr»n<*« — *fp  nf 
less  fre«|uent  occurrence  than  in  cases  of  the  small  k'  h-^T 
occur  they  are  preceded  by  the  symptoms  which  arc  »i  t/i 
kidney.  Ana*mia  is  constant,  and  often  exists  to  a  ujm)  -  » ,  Tbc 
youth  of  the  patient  is  a  point  in  fiivor  of  the  large  a«  ci'»  ^fitli  ik 
small  kidney.     The  absence  of  phthisis  and  gout  ia  a  point  of  Kime  wfigirt. 

2.  The  Small  Oranuiar  Kif/nr^.—ln  this  form  the  diseas^e  not  infrKuurrsth 
is  latent  as  regards  any  obvious  symptoms  prior  t*>  ura(?mic  tir 

The  minor  manifestations — namely,  headache^  vomiting*  impaired  ,....„,,- 
— may  be  the  first  to  occur,  or  those  of  a  graver  character — tiatnely,  oomt  t»l 
convulsions,  pulmonary  oedema,  and  pericarditis — may  occur  without  aa*  iirtf- 
cedent  events  pointing  to  renal  disease.     Urspraic  phenomena  are  mticn  tnafw 
frequent  in  this  than  in  the  other  forms.     Dropsy  is  often  w.u    '  !  it 

rarely  exists  to  much  extent.     The  urine  is  usually  increased  c  m 

quantity  (polyuria) ;  its  f*pecific  gravity  is  low  ;  albuminuria  is  oiuu  Ui^iii. 
and  at  times  may  be  wanting.  The  characters  of  the  pubc  and  Tnrrra^ 
intensity  of  the  aortic  second  sound  of  the  heart,  which  denote  ai '  i  iOi 

and  hypertrophy  of  the  left  ventricle,  are  so  comnjon  in  this  f  u  ii>- 

paratively  so  infrequent  in  the  other  forms,  that  they  have  much  weijrht  m 
the  differential  diagnosis.  The  age  of  the  patient  has  diagnostic  weij^ht,  li» 
the  great  majority  of  cases  the  age  is  between  forty  and  sixty.  Tlie  cofxiit^ 
euce  of  gout  or  of  lead-poisoning  has  a  bearing  upon  the  differential  dii^^ 
nosis. 

3.  Wcuy  Kidney* — Important  diagnostic  points  relate  to  eaosative  tndeoct-^ 
isting  diseases.     Antecedent  to  the  renal  affection  are  phihiiiifi^  disoaM  flf" 
bone,  suppurations,  ulcers,  or  syphilis.     Enlargement  of  the  liver  and  iplnef* 
from  waxy  disease  is  often  associated.     The  urine  exceeds  the  nonnaJ  qoaa-' 
tity.     It  is  pale,  clear,  and  of  low  specific  gravity.     AlbumintJ 
absent,  but  it  is  variable  as  regards  its  degree,  the  quantity  of  al 
Ufiually  less  than  in  cases  of  the  i*imple  large  kidney,  and  more 
of  the  small  granular  kidney.     Anasarca  is  more  frequent  and 
in  the  small  granular  kidney,  but  less  so  than  in  the  large  kidoe^v.     HvJi 
peritoneum  may  be  out  of  proportion  to  the  general  dnft»- v.  nririi!  t^  rofii«^ 
ing  disease  of  the  liver.     Diarrhoea  h  a  frequent  syin|ir  i  J 
disease  of  the  intestine.     Hypertrophy  of  the  left  ventn  *' 
secondary  to  the  renal  affection.     Both  the  minor  and  the  gra 

tions  of  unx»mia  are  less  frequent  than  in  ca^es  of  large  ktdncj  v,  ^  -■^^— 
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oration,  and  much  less  frequent  than  in  cases  of  the  small  granular  kid- 
This  form  of  disease  may  occur  at  any  age,  hut  it  is  rare  in  very  early 
n  advanced  life.  The  diagnostic  points  which  have  heen  mentioned 
to  the  typical  waxy  kidney.  In  cases  in  which  parenchymatous  changes 
minate  oyer  the  waxy  the  urine  may  be  scanty,  very  alhuminous,  and 
iontain  a  large  number  of  casts.  Dropsy  is  then  usually  very  marked, 
her  words,  some  of  the  large  kidneys  with  waxy  degeneration  give  the 
il  history  usually  ascribed  to  large  white  kidneys  without  waxy  degen- 


emic  coma,  with  or  without  convulsions,  sometimes  occurs  suddenly  in 
IS  not  known  to  be  affected  with  renal  disease.  To  determine  that  the 
:  is  due -to  uraemia  in  these  cases  the  urine  is  to  be  examined  with  ref- 
3  to  albumen,  the  presence  of  casts,  the  specific  gravity,  and  the  quan- 
us  soon  as  practicable ;  and  the  catheter  should  be  resorted  to,  if  neces- 
in  order  to  obtain  a  specimen  with  as  little  delay  as  possible.  Apo> 
,  congestive  or  from  extravasation  of  blood,  meningitis,  epilepsy,  nar- 
I,  and  alcoholism  are  the  affections  to  be  excluded  in  cases  of  uraemic 
occurring  suddenly  or  when  the  previous  history  cannot  be  ascertained. 

X2N08I8. — In  a  large  proportion  of  cases  the  different  forms  of  chronic 
t*8  disease  destroy  life  sooner  or  later  if  the  patient  be  not  cut  off  by 
intercurrent  affection.  The  duration  in  fatal  cases  varies  greatly  in 
int  cases.  It  is  difficult  in  many  instances  to  determine  the  actual 
on,  because  the  disease  is  usually  developed  imperceptibly  and  has 
d  for  a  greater  or  less  period  before  its  manifestations  are  observed. 
Z  from  the  time  when  its  existence  is  declared,  the  fatal  termination 
ake  place  in  a  few  hours  on  the  one  hand,  and  on  the  other  hand 
isease  may  continue  many  years.  Although  recovery  does  not  take 
not  infrequently  the  progress  of  the  disease  is  stayed  or  it  progresses 
oeptibly.  The  prominent  symptoms  may  disappear,  and  the  patient  may 
comfortable  health  for  an  indefinite  period,  albumen  and  casts  sometimes 
rearing  from  the  urine.  The  kidneys,  like  other  important  organs,  such 
\  heart,  liver,  lungs,  etc.,  may  be  damaged  to  a  considerable  extent  and 
e  competent  to  fulfil  their  functions  sufficiently  for  the  continuance  of 
id  health. 

atal  termination  is  frequently  due  to  accidents  or  secondary  affections, 
as  pneumonia,  pericarditis,  oedema  of  the  glottis,  cerebral  hemorrhage, 
Coexisting  disease  of  the  heart,  of  the  liver,  or  of  other  important 
3  often  hastens  the  fatal  termination.  The  prospects  of  improvement 
Iso  depend  much  on  the  general  condition  of  the  system.  As  regards 
kode  of  dying,  it  is  by  apnoea  in  .some  cases,  and  in  some  cases  purely 
thenia.  In  the  former  cases  urasmic  coma,  hydrothorax,  pulmonary 
a,  or  oedema  of  the  glottis  is  the  immediate  cause  of  death.  In  the 
cases  long-continued  and  excessive  general  dropsy,  persistent  vomiting, 
nplete  loss  of  appetite  and  digestion  precede  death,  symptoms  of  uraemic 
aing  being  absent.  Of  45  fatal  cases  among  those  which  I  have  ana- 
,in  18  the  death  was  attributable  to  uraemic  coma  or  convulsions;  in  6 
the  death  was  due  to  exhaustion  irrespective  of  complications ;  and  in 
jes  the  cause  of  death  related,  measurably  or  entirely,  to  complications 
tercurrent  affections. 

:iminations  of  the  urine  furnish  important  prognostics.  If  the  urine 
(me  to  be  loaded  with  albumen,  this,  in  conjunction  with  persisting 
7  and  marked  anaemia,  denotes  that  the  disease  will  probably  not  be  of 
foDg  duration.    Danger  from  uraemia  is  to  be  apprehended  in  proportion 
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to  tlie  deficiencj  of  urea  in  llie  urine.  A  scanty  Becrouoii  of  untie  asidiW 
sperific  irravity  point  to  imminent  danger  in  that  direction.  Urauuii  latT,  W 
ever,  develop  when  the  patient  h  passing  a  fair  amount  of  urine* 

The  prognosis  is  not  the  same  in  the  different  forms  of  chronic  BiTjefcti 
disease.  It  is  most  unfavorable  in  cases  of  tht?  HUiall  |«ninuUr  kidat^;  m 
it  is  certain  that  with  the  kidneys  considerably  damaged  from  tbi«  tomuk 
may  continue  with  ctmifortahle  heahh  for  many  yea^  The  fonti  wi  (bv 
represented  by  the  large  kidney  without  waxy  degi?ni»ruiiun  nmy  ciiit  u  « 
ijfreater  or  less  extent  and  recuvery  take  place.  Bartels  cile»  ctlscs  iavlii 
there  was  complete  recovery  from  the  waxy  kidney.  The  climni^  ai  tl» 
small  granular  kidney  do  nt^t  admit  of  re.stonitiou,  WhaffTcr  may  W  tli 
form  of  disease^  it  is  to  be  borne  in  mind  that  the  kidneys  m&y  W  dan^ 
to  an  extent  efpivalent  to  the  loss  of  the  whole  of  one  of  the  orgta^fld 
jet  the  remaining  portion  be  quite  sufficient  for  life  and  health. 

Of  my  102  recorded  eases,  in  77  the  historic^  cxtcndcnl  tn  either  d«t]ior 
SL  condition  which  was  considered  as  denoting  recovery^  and  nf  thi'scs  7T  amt, 
in  22  the  latter  termination  was  noted.  In  a  few  of  these  coiiccs  tbtt  AJfirvtini 
was  acut-e,  and  in  some,  instead  of  a  permanent  recovery,  there  may  htn 
been  only  a  temporary  snspiension  of  the  symptomatic  |>henomena,  Mabae 
due  allowance  for  these  cases,  the  result  of  the  analysis  affordu  oncoiiraje«TOi«rt 
t^j  hope  for  recovery  in  not  an  insignificant  proportion  of  C4*j4ef  of  clinnw 
Brij^^ht  s  disease  ;  and  in  many  cases  the  hope  ms^j  be  eotertaintsd  of  aniniil 
of  furtber  progress  of  the  disease. 

Treatment. — In  certain  cases  of  chronic  sji  well  aa  of  wcnus  Bd^s'i 

disease  therapeutical  indications  relate  to  general  dropsy  and  uriemia^  ttrt* 
era!  dropsy,  when  great  or  cou^iiderubK%  calls  for  the  same  iut*asun*^  u  m 
cases  of  the  acute  disease.  In  general^  hydrmgogue  cathartics  ciiiistiiauj  l^ 
most  efficient  and  reliable  means  of  affording  prompt  relief.  If  th**  'Tr,,i.,t 
be  slight  or  moderate,  the  saline  cathartics  suffice — namely,  tlie  ««!; 
magnesia  or  soda,  especially  the  so-called  bitter  waters  containing  ti..  - 
(Friedriehsball,  Hnnyadi  Janos,  etc)  or  the  citrate  of  tuagncxia ;  bat 
dropsical  effusion  be  large  more  active  hydragogviea  are  nHjiii  ' 
elaterium,  gamboge,  or  tlie  bitartrate  of  potassa  with  jalap,  i  or 

drastic  cathartics  arc  to  be  avoided.  The  hydragngiic  may  be  givKH  Hi  diUti 
aufficicnt  to  produce  free  purging,  and  repeated  after  interval  i^f  two  of  tint* 
days,  or  it  may  be  continued  in  small  doses  daily,  my  ^s  h  a  w*^tr' 

ate  draining  away  of  li<juid,      Elateriura  is  sometimes  w  in  tlota 

aufficicnt  to  produce  a  few  watery  evacuations  daily  for  a  «  U)  pwioi 

When  it  is  important  to  obtain  an  efficient  bydragot^vie  efl*  ^   •  mpllt  •» 

possible  the  elatcrium  is  invaluable.  It  may  be  prescribed  in  do«*e*«  of  frn« 
one^sixteenth  to  one-fourth  of  a  grain  hourJy  until  the  catbxirtic  opfniiaw 
begins.  It  should  then  be  at  once  suspended*  in  order  to  avoid  iftiniiiiae. 
There  is  an  unnecessary  apprehension  in  the  minda  of  many  t-^* -■ -mi*  rf 
dangerous  prostration  from  tbe  use  of  this  drug.     I  have  htHtn  1-  '  «ti 

largo  experience  t*i  consider  it  safe  when  employed  in  the  manner  jum  •.»t«. 
The  sulphate  of  magnesia  in  half-ounce  dt>ses  repealed  at  intorvala  nf  ibrttar 
four  lu»urs  is  an  efficient  hydragogue  cathartic,  and  is  gcnemlly  well  tolerit*^ 
by  the  patient. 

Diuretics  are  much  less  reliable  than  hydragogue  oathartics.  Frw|ttPiit)y 
the  kidneys  will  not  respond  U*  them,  but  in  s^iuuc  case:?  they  net  pffidentir 
Experience  shows  that  they  may  be  tried  without  risk  of  i*  rtn.     THi* 

bitartrate  of  potassa  in  doses  not  large  enougli  to  purrjr,  iHat«  of 

potassa,  may  be  given  in  conjunction  with  infusion  i«r  Lofufiat 

of  broom,  or  other  ve<jctablc   diuretics.      I   have  know  n  of  M^ 
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diej-root  (petroselinam)  to  be  remarkably  effective  as  a  diuretic  remedy.  If 
the  state  of  the  stomach  and  bowels  preclude  the  internal  use  of  diuretics. 
their  external  application  may  be  tried  after  the  plan  proposed  by  Christi- 
«Oii — namely,  an  infusion  of  digitalis  ^,  in  water  ^^x,  applied  to  the  abdo- 
aen  by  cloths  soaked  in  it  or  by  the  spongio-piline.  I  have  known  this 
«|^plieation  to  be  followed  by  copious  diuresis  and  disappearance  of  the 
giODM^  dropsy.  A  liniment  of  digitalis,  iodine,  and  squill  rubbed  over 
the  abdomen  and  limbs  will  in  some  instances  increase  notably  the  quan- 
tity of  urine.  If  continued,  however,  it  soon  excites  soreness  of  the  skin. 
Ab  regards  digitalis,  it  may  be  useful  in  certain  cases  not  only  as  a  diu- 
retic, but  by  limiting  the  production  of  urea.  Experimental  observationH 
by  M^gevaud  and  Rabnteau,  under  the  direction  of  Robin  of  Paris,  showed  a 
marked  diminution  of  urea  in  the  urine  as  an  effect  of  this  drug,  this  effect 
being  greater  in  proportion  t^  the  retardation  of  the  circulation  which  the 
drug  occasions.  The  inhalation  of  the  vapor  of  juniper  has  proved  useful 
MM  a  diuretic  in  some  cases  under  my  observation  when  remedies  were  not 
tolerated  by  the  stomach.  The  vapor  may  be  produced  by  dropping  thirty 
minims  of  the  oil  on  a  sponge  dipped  in  hot  water  and  squeezed.  The  inha- 
lation may  be  repeated  several  times  daily.  The  fluid  extract  of  convallaria 
is  useful  both  in  strengthening  the  heart's  action  and  in  increasing  the  flow 
of  urine. 

Sudorifics  must  be  relied  upon  if  hydragogue  cathartics  be  not  borne  and 
if  the  kidneys  do  not  respond  to  diuretics.  The  hot-air  bath — that  is,  heated 
mir  introduced  under  the  bedclothes — is  the  most  efficient  mode  of  producing 
diaphoresis.  .  This  may  be  used  in  alternation  with  cathartics  or  diuretics. 
Patients  oflen  express  a  sense  of  marked  relief  afler  perspiring  freely  under 
the  use  of  the  hot-air  bath,  but  in  some  cases  it  occasions  a  disagreeable 
heating  of  the  surface  without  free  perspiration,  and  if  carried  too  far  or 
repeated  too  often  it  produces  prostration.  Experience  in  individual  cases 
must  be  the  guide  as  to  its  utility  and  the  extent  to  which  it  should  be  car- 
ried. The  warm  bath,  perspiration  being  kept  up  for  some  time  afterward  by 
eovering  the  patient  with  an  abundance  of  clothing,  may  be  employed  as  a  sul>- 
stitute  for  the  hot-air  bath  when  the  latter  cannot  be  conveniently  employed 
or  when  its  operation  is  unsatisfactory.  Jaborandi  or  its  alkaloid,  pilocarpine, 
sometimes  acts  efficiently  as  a  diaphoretic  remedy,  but  it  is  less  reliable  than 
the  sudorific  measures  which  act  directly  upon  the  skin. 

In  cases  of  excessive  distension  of  the  integument  of  the  lower  limbs  and 
genitals  temporary  relief  may  be  obtained  by  making  a  number  of  minute 
punctures  of  the  skin  with  a  pin,  the  punctures  being  so  superficial  as  not  to 
draw  blood.  The  amount  of  water  which  drains  away  through  these  imper- 
ceptible punctures  is  surprising.  This  method  is  to  be  preferred  to  deep  punc- 
tures or  incisions,  which  may  lead  to  erysipelas  and  gangrene.  Removal  of 
the  dropsical  effusion  in  this  way  has  the  advantage  over  measures  which 
eaase  its  removal  by  absorption,  in  that  the  excrementitious  principles  con- 
tained in  the  effusion  do  not  re-enter  the  blood.  Uraemic  effects  have  repeat- 
edly been  observed  to  follow  the  rapid  absorption  of  dropsical  effusions. 

Hydragogue  cathartics,  diuretics,  and  sudorifics  are  also  the  means  for  the 
elimination  of  urea  in  the  cases  in  which  symptoms  denoting  uraemia  are 
present.  If  uraemic  poisoning  be  manifested  by  coma  or  convulsions,  diu- 
retics are  too  uncertain  to  be  depended  upon.  Active  hydragogues  and  the 
hot-air  bath  are  indicated.  Impending  death  is  to  be  warded  off  only  by  the 
prompt  and  efficient  action  of  these  measures.  We  have  no  knowledge  (jf 
remedies  which  will  neutralize  the  toxical  properties  of  urea  accumulating 
in  the  blood.  Elimination,  so  as  to  reduce  the  quantity  below  the  amount 
requisite  to  produce  poisoning  effects,  is  the  only  resource.     It  is  a  therapeu- 
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tical  object  to  forestall  the  development  of  urneuiisi  suffieletit  to  giire  rise  »a 

poiVoiiing  effects  in  the  cases  in  which  an  exaiiutiutioti  of  ihe  urine  ali»j»»i 
notable  deficiency  of  nrea  or  an  eitattiination  of  tbe  bIo<»<V^ i'Mtf».  ^^i..-.  sr 
excess  of  this  excrement itious   principle*     A  moderate    1 
ma  J  be  maintained  fur  this  object,  or  the  hot-air  bath  ii)a>  Uv 
or  twice  daily.     Under  these  circa  instances  diureticu  may  bn  ao  'j^ 

kidneys  respond  Uy  them.  It  might  be  supposed  that  diuretics  urii  Dbjrcun. 
uble  on  the  score  of  their  increasing  the  execetion  of  aibummi  in  ihsonit 
J']xf)enence  shows  that  they  do  nut  produce  this  effect.    Altli        '     '  it? 

of  urine  is  augmented,  the  amount  of  albumen   is  genemll  ii& 

before,  and  it  may  even  be  diminLshed. 

An  important  caution  is  not  to  subject  patients  tn  th<*  *»ffi»i-f??  nf  siidaiii(% 
h3'drago^ae  cathartics,  and  diuretics  except  when  ''  I  by  «»> 

mic  manifestations  or  deficient  elimination  of  excreiii  lr*^,    TV 

employment  of  these  measures  when  these  ludieatiuos  tor  them  nrr  nu  i*f«»- 
ent  will  tend  to  disturb  the  functions  of  the  body  and  thereby  diouiaih 
tolerance  of  the  disease.  Patients  may  be  injured  by  oetirc  trcatmcut  ia 
anticipation  of  future  consequences.  The  eliminative  fanctions  of  xht  Idii^ 
neys  may  be  adequately  performed  althougb  albumeo  and  casta  be  proteittii 
the  urine  in  lar^e  quantity.  On  the  other  hand,  eliminative  trcatniniit  tiu? 
be  urgently  indicated  when  the  urine  contains  little  or  no  albumen  a^  few 
or  no  casts. 

Certain  remedies  have  been  supposed  to  have  a  curative  effect — tuail}, 
the  tincture  of  cantharides,  nitric  acid,  and  preparations  of  mercury*  Kip«* 
rionec  has  failed  to  establish  the  efficacy  of  these  or  other  remediea  addreMrd 
directly  to  the  kidneys,  Ri^nRuiies,  however,  indicated  by  morbtd  coadlti/(Hi» 
associated  with  tlie  renal  disease  are  otYen  of  much  utility.  Anaemia,  pjuib 
is  especially  associated  in  cases  of  the  lar^e  kidney,  calls  for  ebalyY>cati 
tonics,  having  reference  to  improvement  of  appetite  and  digesti<m.  Oji 
disorders  claim  appropriate  remedies.  Antecedent  and  coeri.%tin^ 
which  may  have  caused  the  renal  disease  or  contributed  to  ^♦^  •  "-TTwwfti^ 
nish  therapeutical  indications.     This  statement   applies  i*  v  to  ilit 

waxy  kidney,  but  measurably  to  the  other  fonns.  The  nniMm  mat  tn  ijk 
prove  to  the  utmost  possible  extent  the  general  health  of  the  patient  if  to 
promote  the  restoration  from,  and  the  tolerance  of,  a  local  '  Mch  ni»t 

oe  irremediable*  is  important  in  its  application  to  chronic  li  -L*m«e. 

[NitrO'glycerin  has  been  much  employed  of  late  in  the  treatiuiut  ul  BrigHt't 
diseasct  and  is  a  valuable  addiliiin  to  our  therupeutie  resourcf*.  h  mIicd 
increases  the  secretion  of  urine  when  other  diuretics  fail.     It  ia  n  in« 

in  eases  of  contracted  kidney,  and  may  be  given  in  doses  of  f  i 

1  per  cent,  solution  every  hour  for  three  or  four  doses;  later  m  thu  Mua^ 
dose  at  ioDger  intervals.  U  probably  exerts, its  effect  by  nniucing  cxoc«fr 
arterial  tension. — 11.] 

Hygienic  measures  are  of  the  first  importance*  AHmetitation  aa  abmiilael 
and  nutritious  a§  the  powers  of  digestion  will  admit  of,  clotbing  toaceare  wit* 
fiirm  warmth  and  activity  of  tlie  functionH  of  the  skin,  and  such  an  amonQt 
of  outdoor  life  as  the  strength  of  the  patient  will  bear,  eonslitiite  tho  hyizieiue 
management.  In  all  cases,  taking  into  view  the  correlation  of  the  cntaaeoai 
and  renal  functions,  attention  to  the  skin  is  of  special  imponanec.  TnttJ- 
ling,  and  especially  long  sea-voyages,  have  been  found  hii:!  '  ^'d.     Tfc* 

fact  that  renal  disease  is  infrequent  in  trofucal  and  also  in  ttcai  n?fl- 

dcrs  it  desirable  in  certain  cases  for  pntientw  to  v\    '  it** 

one  which  is  unfavorable  from  its-  variability  and  I.  Ki» 

shown  the  utility  of  thia  measure.*     In  general,  warm  diUi 
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Ferred.  It  is  hardly  necessary  to  add  that  all  causes  of  dehilitj  or  disorder 
ure  as  far  as  possible  to  be  removed.  Overtasking  the  body  or  mind,  expo- 
sure to  vicissitudes  of  weather,  the  use  of  alcoholic  stimulants  (save  as  a 
means  of  aiding  appetite  and  digestion,  and  taken  for  these  objects,  if  at 
all,  very  sparingly),  venereal  indulgences,  and  dietetic  imprudences  are  to 
be  interdicted. 

Symptoms  other  than  those  already  referred  to  in  certain  cases  call  for 
treatment.  Cephalalgia  and  neuralgic  pains  in  different  situations  call  for 
pmlliative  measures.  With  regard  to  the  use  of  opium  to  relieve  pain  or 
procure  rest,  some  writers  have  inculcated  the  importance  of  great  circum- 
spection, under  the  belief  that  even  in  moderate  doses  this  drug  is  liable  to 
produce  undue,  and  even  fatal,  narcotism  if  the  blood  be  surcharged  with 
urea.  Apprehensions  on  this  score  have  been  greatly  exaggerated,  if,  indeed, 
there  be  any  foundation  for  them.  I  have  known  opium  to  be  taken  habit- 
ually in  large  doses  for  several  months  for  vomiting  and  diarrhoea,  the  urine 
being  loaded  with  albumen  and  the  dropsy  very  great,  and,  so  far  from  its 
being  injurious,  life  was  apparently  prolonged  by  its  use.  There  is  reason  to 
believe  that  opium  renders  the  nervous  system  more  tolerant  of  the  urasmic 
poison.     Opium  is  indicated  by  uraemio  dyspnoea. 

Vomiting  and  purging,  if  excessive,  claim  interference,  but  it  is  to  be  recol- 
lected that  generally  these  symptoms  denote  the  vicarious  elimination  of  urea 
through  the  alimentary  canal.  It  would  be  injudicious  to  attempt  to  arrest 
the  eliminatory  process  in  this  direction,  but  as  excessive  vomiting  and  purg- 
ing preclude  adequate  alimentation,  palliative  measures  are  to  be  employed. 
Relief  may  be  procured  indirectly  by  favoring  elimination  through  the  cuta- 
neous surface  by  means  of  the  hot-air  bath.  Direct  palliation  may  be  obtained 
bj  pieces  of  ice  taken  into  the  stomach,  by  rubefacients  or  dry  cups  .applied 
to  the  abdomen,  and  by  the  internal  use  of  hydrocyanic  acid,  creasote,  the 
oxalate  of  cerium,  and  the  preparations  of  bismuth.  The  latter  are  often 
highly  useful.  The  dilute  sulphuric  or  the  hydrochloric  acid  may  be  given 
with  a  view  to  neutralize  the  ammonia. 

Astringent  remedies  have  been  much  used  with  a  view  to  restrain  the 
excretion  of  albumen  in  cases  in  which  the  urine  is  highly  albuminous. 
Gmllic  acid,  the  acetate  of  lead,  and  the  astringent  preparations  of  iron  have 
been  used  for  this  purpose.  I  have  repeatedly  made  trial  of  gallic  acid  for 
the  end  just  stated,  but  with  little  or  no  effect. 

It  has  been  claimed  that  restriction  of  the  diet  to  skim  milk  effects  a  cure 
in  cases  of  the  large  kidney,  and  that  marked  benefit  is  derived  from  it  in 
the  other  forms.  These  claims  in  behalf  of  this  treatment  have  not  been 
substantiated,  but  there  is  evidence  of  its  utility  in  certain  cases.  It  may  be 
tried,  but  if  the  symptoms  do  not  within  a  short  period  show  its  utility,  it 
should  not  be  persisted  in.  Milk,  however,  may  with  advantage  enter  largely 
into  the  diet  in  the  different  forms  of  Bright*s  disease.  Buttermilk  is  some- 
times preferred  by  patients.  Owing  to  the  loss  of  the  albumen  in  the  blood 
from  its  elimination  by  the  kidney,  it  is  important,  if  the  degree  of  albunii- 
naria  be  great  or  considerable,  to  make  up  this  loss  by  a  highly  albumi- 
nous diet. 

The  treatment  of  complications,  such  as  serous  inflammations,  or  of  affec- 
tions which  may  be  accidentally  associated  with  chronic  Bright's  disease,  is 
to  be  modified  by  the  coexistence  of  the  latter.  Active  therapeutic  measures 
which,  under  other  circumstances,  might  be  admissible  arc  contraindioated. 
General  or  local  bloodletting,  mercury,  and  other  depressing  measures,  as  a 
rule,  are  injudicious.  If  there  be  exceptions  to  this  rule,  they  are  of  rare 
occurrence. 

In  conclusion,  the  management,  as  has  been  seen,  does  not  embrace  special 
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niefiicfltioii,  but  in  ttddition   to  remedies  for  particular   syr"^*-  •—  - '  *^-'' 

and  the  treatment  of  concomitant  affections  it  cuUHiiits,  in  a 

the  removal  of  morbific  oauses  and  in  hygienic  rej^ulatioii>'       j  n*    Mijjra  j 

not  to  effect  recovery  from  damage  that  has  been  done,  hul  to  fireveni  fintlir 

injury  of  the  dij^eas^cd  organs,  recollecting  that  th«5  existence  of  w 

amount  of  di.sease  is  not  incompatible  with  the  continuance  nf  lif** 

fortable  health  for  an  indefinite  period.     The  advantage  of 

is  very  great  in  this  disease.     The  same  consideration  is  uy 

cases  of  pulmonary  tubereulosij) — namely  Jnasmuch  as  the  tji  i  ^  be  bo^ 

for  18  an  arrei^t  of  the  progress  of  the  disease,  the  earlier  it.s  t  xi-t.  n.-c  if  iMn 

tained  the  less  will  be  the  amount  of  damage  before  the  disease  is  utajH 
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Acute  Interstitial  or  Suppurative  Nephritis— Pydo- J 

nepbritis. 

TH  K  most  eommon  form  of  suppurative  nopbritis  ii»  that  ia  which  a  numtitf 
of  small  ah^ceiiseii  are  present  m  one  or  h<:»th  kidueyii.  Thin  disisuMS  is  oilM 
also  aeute  interstitial  riephritii*  and  (when  there  is  coincident  IndaminaUoii uf 
the  reiiat  pelvis^  pyelo-uephritis.  Large  coUeetionM  of  pun  in  the  m 
of  the  kidney,  constituting  a  single  abijces^s  or  several  ah»cotiae«,  are  rai«i' 
•re  generally  due  to  traumatism  or  to  extension  of  suppumtivL*  tnflajnjnai 
from  adjoining  parts. 

Suppurative  nt-phritis  ia  oaU'*ed  by  the  presence  in  the  kidnry  uf 
Mryranisrn8  eapable  uf  excitinfr  suppuration.  These  organisms  ujiiiallj 
mierococci,  and  can  generally  be  demonstrated  without  difl5cultj,  The  b«r^ 
leria  ^in  at^-f-^s  ia  the  kidney  either  by  the  blo<*d-vessek  or  by  tb**  I'nf^i" 
passages. 

Anatomical  CHARACXKiia.^ — When  the  bacteria  are  brought  ky  the  hloai 
to  the  kidneys^  the  abse«sseg  are  called  pyjemie  or  metaHtatic,  Stieh  abacttaa 
are  embolic  in  ofigin.  In  thi,s  form  of  acute  iufer^JtiliHl  nephritic  tkera  tiM< 
iiUy  are  abftcesses  also  in  other  organs.  Both  kidney»  are  invtdrcd.  ihmW 
yellowish-white  elevated  spots,  often  iiurroundcd  by  a  hemf>rrhit!r»r  t^m*  »ir 
generally  seen  upon  the  surface  of  the  kidney  af>«!r  remo 
Such  purulent  foei  are  present,  as  a  rule,  in  botb  cortex  and 
may  be  present  wedge-shaped  white  infurctionw  due  to  lari: 
n»irro8eiipical  examination  arc  found  foci  of  pus  in  which  tli 
been  entirely  dej^troyed.  It  is  not  always  cti^y  to  demonstrnlc  irn 
the  preaenee  of  bneferia  in  th»'  fnllv-fnniH'd  !il\^r'f»s'H<'K       Tn  nn  e- 
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rooess  colonies  of  micrococci  can  be  found  in  the  capillaries.  Around 
colonies  the  tissue  may  appear  normal  or  it  may  be  necrotic  for  a  cer- 
listanoe.  Around  such  necrotic  spots,  containing  colonies  of  micrococci, 
e  of  pus-cells  makes  its  appearance.  Thus,  all  stages  in  the  formation 
e  abscesses  can  frequently  be  demonstrated. 

e  appearances  when  the  bacteria  make  their  way  to  the  kidney  through 
rinary  passages  are  somewhat  different.  In  these  cases  the  pelvis  of  the 
y  and  the  bladder  are  usually  inflamed.  The  affection  is  a  pyelo-nephri- 
The  abscesses  appear  as  yellowish- white  streaks,  and  they  often  extend 
the  papillse  through  the  pyramidal  and  cortical  portions.  The  kidneys 
inch  swollen.  Purulent  foci  are  generally  evident  upon  the  surface  of 
idney  after  stripping  off  the  capsule.  Colonies  of  micrococci  are  found 
3  urinary  tubes.  Pus-cells  accumulate  in  the  interstitial  tissue  and  in 
ubes,  and  lead  to  a  destruction  of  the  renal  tissue, 
most  cases  of  acute  interstitial  nephritis  the  suppurative  inflammation 
■8  in  a  large  number  of  more  or  less  circumscribed  foci.  In  rare  instances 
is  a  diffuse  suppurative  inflammation  of  the  whole  kidney, 
rge  renal  abscesses  are  not  common  in  the  form  of  disease  which  has 
described.  Many  cases  which  have  been  described  as  renal  abscess  are 
ility  examples  of  pyonephrosis,  an  affection  which  will  be  considered  in 
ext  article.  That  large  collections  of  pus  may,  however,  in  rare  instances 
rmed  primarily  in  the  substance  of  the  kidney  cannot  be  doubted. 

iiNiCAL  History. — The  miliary  abscesses  in  the  kidneys  which  occur  in 
aia  give  rise  to  no  marked  local  symptoms.  The  urine  undergoes  no  con- 
distinctive  modifications.  It  may,  however,  contain  pus-corpuscles, 
nic  renal  abscesses  are  less  common  than  those  in  the  lungs,  liver,  and 
D  if  the  pyaemia  caused  by  acute  ulcerative  endocarditis  be  excluded, 
ute  interstitial  nephritis  supervening  upon  disease  of  the  urinary  pas- 
is  of  grave  import.  The  symptoms  are  those  of  severe  constitutional 
rbauce — namely,  repeated  chills,  irregular  fever,  delirium,  somnolence, 
,  etc.  These  symptoms  denote  the  presence  of  some  toxic  agent  in  the 
They  are  attributed  by  some  to  uraemia,  by  some  to  ammonisemia, 
»y  some  to  septicaemia  or  pyaemia.  The  urine,  usually  diminished  in 
ity,  is  often  ammouiacal.  It  may  be  albuminous  and  may  contain  casts, 
alterations  in  the  urine,  however,  are  not  diagnostic  of  this  disease, 
symptoms  distinctly  point  to  a  blood  disease.  The  nephritic  disease 
be  suspected  when  these  symptoms  follow  the  causes  which  give  rise 
ate  interstitial  nephritis.  This  disease  is  developed  in  many  of  the 
in  which  death  takes  place  within  a  few  days  after  an  operation  for 
in  the  bladder  or  for  stricture  of  the  urethra.  The  diagnosis  cannot  be 
with  certainty,  as  similar  symptoms  and  a  fatal  issue  may  follow  with- 
le  kidneys  becoming  involved.  The  prognosis  is  grave — as  much  so  as 
tes  of  pyaemia,  with  which  the  condition  seems  to  be  identical.  Abscesses 
be  present  in  other  parts  of  the  body,  but  they  are  usually  confined  to 
lidneys. 

e  consideration  of  large  renal  abscesses,  usually  of  traumatic  origin, 
igs  to  surgery.  These  cases  are  clearly  distinct  from  those  of  acute 
rtitial  nephritis,  as  just  described.  These  renal  abscesses  are  sometimes 
to  suppuration  in  adjacent  parts,  and  they  sometimes  occur  without  any 
rent  causation  ;  that  is,  idiopathically.  They  are  to  be  distinguished  from 
lephrosis  and  perinephritic  abscesses,  and,  clinically,  this  is  not  always 
.  In  renal  abscess  the  constitutional  symptoms  may  be  either  slight  or 
:ed.  An  essential  diagnostic  point  is  a  recognizable  tumor,  sometimes 
Btiingy  referable  to  the  kidney. 
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Causation. — Suppurative  nephritis  caused  by  iDfectious  emboli  occi>w 
many  cases  of  pyaemia  and  in  acute  ulcerative  endocarditis.    It  is  a  rare^     ^ 
plication  of  dysentery  and  of  other  diseases.     Suppurative  nephritis  ha%  ^ 
observed  in  cases  of  actino-mycosis.  ^ 

As  already  mentioned,  when  suppurative  nephritis  is  caused  by  the  ^t^Utsct 
of  the  infectious  agent  from  the  urinary  passages  into  the  uriniferous  tiibyu 
there  usually  is  coincident  inflammation  of  the  pelvis  of  the  kidney  and  of  |^ 
bladder.  This  pyelo-nephritis  occurs  in  connection  with  stricture  of  tie 
urethra,  enlarged  prostate,  gonorrhoea,  stone  in  the  bladder,  operations  oo  tk 
gen ito-uri nary  tract,  and  cystitis  from  disease  of  the  spinal  cord  or  from  otlier 
causes. 

Abscess  of  the  kidney  from  traumatism  is  likely  to  be  associated  with  peri, 
nephritic  abscess. 

Finally,  renal  abscess  may  occur  as  an  apparently  primary  or  idiopathic 
disease  without  evident  cause. 

Diagnosis. — Miliary  abscesses  in  the  kidney  due  to  pyaemia  give  rise  toot 
diagnostic  symptoms.  Pyclo-nephritis  consecutive  to  surgical  operations  oq 
the  urinary  tract  and  to  cystitis  is  to  be  suspected  when  the  symptoms  which 
have  been  mentioned  in  the  clinical  history  are  present,  these  symptoms denot. 
ing  increased  gravity  of  the  disease.  Suppurative  nephritis  of  traumatic  ori- 
gin may  be  diagnosticated  by  means  of  unilateral  pain  and  tenderness,  together 
with  rigors,  more  or  less  fever,  and  other  symptoms  of  constitutional  disturb- 
ance. The  diagnostic  evidence  of  a  large  renal  abscess  is  the  presence  of  i 
fluctuating  tumor  referable  to  the  kidney.  In  making  this  diagnosis  pjo- 
nephrosis  and  perinephritic  abscess  are  to  be  excluded,  which  generally  is  bo( 
easy.  An  exploratory  puncture  may  be  employed  to  reveal  the  preseooi 
of  pus. 

Prognosis. — The  prognosis  in  suppurative  nephritis  secondary  to  pjnnia, 
to  acute  ulcerative  endocarditis,  and  to  affections  of  the  urinary  passsageiii 
fatal.  Idiopathic  abscess  of  the  kidney  and  abscess  secondary  to  tranmatini 
may  discharge  in  various  directions,  as  into  the  renal  pelvis,  into  the  peri- 
toneal or  the  pleural  cavity,  into  the  stomach  or  the  intestine,  or  exterDtllj. 
Recovery  has  taken  place  in  some  of  the  cases  in  which  the  abscess  opened 
externally,  and  also  when  the  opening  was  into  the  pelvis  of  the  kidoejor 
into  the  intestine.  A  certain  number  of  cases  have  been  cured  by  appropri- 
ate surgical  treatment.     In  all  cases,  however,  the  prognosis  is  grave. 

Treatment. — The  treatment  in  pyaemic  abscesses  of  the  kidney  and  in 
suppurative  pyelo-nephritis  is  directed  to  the  general  symptoms.  In  cases  of 
cystitis,  or  of  conditions  likely  to  occasion  cystitis,  measures  to  prevent  the 
development  of  pyelo-nephritis  are  of  great  importance.  These  measures rebte 
to  the  prevention  of  the  accumulation  and  of  the  decomposition  of  urine  ii 
the  bladder,  to  the  cleansing  of  the  bladder,  and  to  the  treatment  of  the  CTfr 
titis.  Great  care  is  to  be  exercised  lest  infection  should  occur  through  thewe 
of  unclean  catheters.  The  treatment  of  traumatic  and  of  large  renal  ibeeesMi 
is  mainly  surgical.  The  abscess  is  to  be  opened,  and,  if  necessary,  the  ^ 
cased  kidney  to  be  extirpated,  according  to  established  surgical  principJ* 

Pyelitis— Pyonephrosis. 

Inflammation  of  the  mucous  membrane  of  the  renal  pelvis  is  called  p'S?^^ 
litis.  In  the  majority  of  cases  pyelitis  is  due  either  to  a  calealus  ia  ^ 
pelvis  of  the  kidney  or  to  some  disease  of  the  lower  uriiuurj  pustgea,  W^ 
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cularly  cystitis.  A  moderate  simple  pyelitis  is  not  uncommon  as  a  compli- 
ition  of  various  infectious  diseases  or  as  a  result  of  the  elimination  of  toxic 
ibstances  by  the  kidney,  but  in  these  cases  the  affection  is  not  of  much 
jnieal  importance. 

Anatomical  Characters. — The  slighter  grades  of  simple  pyelitis  (often 
glled  catarrhal  pyelitis)  are  characterized  by  hyperremia  of  the  mucous  mem- 
trane  and  the  exudation  of  a  little  mucus  and  pus.  In  more  severe  cases 
he  formation  of  pus  is  greater,  and  may  produce  a  considerable  sediment  in 
he  urine.  In  many  of  these  cases  with  profuse  production  of  pus  there  is 
m  obstacle  to  the  passage  of  the  urine,  and  the  pus  is  retained  in  the  dilat«d 
pelris,  causing  the  condition  known  as  pyonephrosis.  In  pyonephrosis  the 
kidney  may  take  part  in  the  suppurative  process  or  it  may  simply  undergo 
itropny  from  pressure.  In  extreme  cases  a  large  sac  containing  pus  is  Ibrmed, 
ibe  walls  of  the  sac  consisting  of  the  atrophied  renal  tissue  and  the  coats  of 
the  renal  pelvis.  In  the  so-called  diphtheritic  pyelitis  discolored  sloughs  and 
alcers  are  present  in  the  mucous  membrane  in  connection  with  fibrinous 
exudation.  The  term  diphtheritic  is  used  in  this  connection  in  its  anatomical 
flenf«,  and  not  on  account  of  any  relation  between  this  disease  and  diphtheria. 
In  chronic  pyelitis  the  mucous  membrane  usually  is  thickened  in  places  and 
|Hgmented.  and  the  cavity  of  the  pelvis  contains  pus.  As  has  been  men- 
tioned in  the  preceding  article,  pyelitis  is  often  accompanied  with  suppurative 
nephritis,  constituting  pyelo-nephritis.  Chronic  pyelitis  with  obstruction  to 
the  flow  of  urine  generally  causes  a  genuine  chronic  interstitial  inflammation 
of  the  kidney,  with  lesions  like  those  in  the  atrophied  kidneys  of  chronic 
Bright's  disease. 

Clinical  History.— The  symptoms  of  pyelitis  vary  according  to  the 
Tariety  and  the  cause  of  the  disease.  The  simple  pyelitis  complicating  many 
infectious  diseases  does  not  generally  give  rise  to  any  characteristic  symp- 
toms. The  leading  symptoms  of  calculous  pyelitis  are  the  existence  or  the 
history  of  attacks  of  renal  colic,  pain  in  one  of  the  loins,  and  the  occurrence 
of  macus,  pus,  and  blood  in  the  urine.  Calculous  pyelitis  more  frequently 
than  any  other  form  causes  ha>maturia,  which  may  be  more  or  less  constant 
or  paroxysmal.  As  a  calculus  maybe  lodged  in  the  renal  pelvis  without  the 
passage  of  other  calculi  along  the  ureter,  there  may  be  no  history  of  attacks 
of  renal  colic.  The  lumbar  pain,  although  not  a  constant  symptom,  is  of 
considerable  value  in  diagnosis. 

When  pyelitis  is  the  result  of  the  extension  of  inflammation  from  the 
lower  urinary  passages,  there  is  usually  more  or  less  pain  in  the  lumbar 
region.  The  pain  is  not  generally  severe,  and  it  may  be  slight.  There  may 
he  some  tenderness  over  the  region  nf  the  kidney.  In  severe  cases,  especially 
in  those  complicated  with  suppurative  nephritis  and  in  diphtheritic  pyelitis, 
there  is  fever,  which  may  be  of  a  pyajniic  type,  and  grave  constitutional  dis- 
tnrhance.  In  chronic  pyelitis  with  secondary  atrophy  of  the  kidney  the 
wine  is  often  greatly  increased  in  quantity,  and  the  symptoms  of  the  small 
granular  kidney  may  be  developed. 

When  there  is  marked  pyonephrosis  a  fluctuating  tumor  may  be  appre- 
ciated in  the  region  of  the  kidney.  Exploratory  puncture  with  a  hypodermic 
wedle  will  reveal  the  presence  of  the  pus. 

Causation. — It  is  doubtful  whether  pyelitis  ever  occur  as  a  purely  idio- 
•thic  affection,  although  in  some  cases  it  may  not  be  possible  to  discover  the 
»tt«e.  Pyelitis  may  be  produced  by  wounds  penetrating  the  pelvis  of  the 
i^ney,  but  rarely,  if  ever,  by  contusions.     One  of  the  most  frequent  causes 
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of  this  affection  is  the  local  action  of  calculi.  Such  calculi  may  occui.v  t 
lar^e  part  of  the  renal  pelvis  and  send  offshoots  into  the  calices.  Other  tor. 
eipn  bodies,  such  as  parasites  (stronpylus  gigas,  distoma  hseniatobium,  mj 
h  vdatids)  are  rare  causes.  An  important  cause  of  pyelitis  is  obstruction  to 
the  flow  of  urine,  leading  to  the  accumulation  and  decomposition  of  the  urine 
in  the  renal  pelvis.  In  these  cases  some  inflammatory  irritant  is  present. 
The  obstruction  may  be  in  the  ureter,  the  bladder,  or  the  urethra.  Such 
obstructions  are  furnished  by  calculi,  tumors,  enlarged  prostate,  rtricturenf 
the  urethra,  phimosis,  and  paralysis  of  the  bladder  in  cases  of  paraplegia. 
An  inflammatory  irritant  may  gain  access  to  the  bladder,  and  thence  to  the 
pelvis  of  the  kidney,  without  any  obstruction  to  the  flow  of  urine.  Here 
belong  the  cases  of  pyelitis  secondary  to  gonorrha^a,  to  specific  vapinitisand 
urethritis  in  females,  and  to  surgical  operations  in  the  genito-urinary  tract 
In  these  cases  cystitis  is  nearly  always  present.  Sometimes  pyelitis  is  second. 
ary  to  disease  of  the  kidney.  The  pyelitis  secondary  to  smallpox,  scarlet 
fever,  and  other  infectious  diseases,  and  that  secondary  to  the  elimination  of 
cantharides  and  other  toxic  substances  from  the  kidney,  is  of  comparativeW 
little  practical  importance.  Tuberculous  and  cancerous  pyelitis  will  be 
described   subsequently. 

Diagnosis. — The  diagnosis  of  pyelitis  is  to  be  based  on  characters  pertain- 
ing  to  the  urine  in  conjunction  with  more  or  less  pain  and  constitutional  dis< 
turbance,  cystitis  being  excluded. 

Pus-cells  and  (especially  in  calculous  pyelitis)  red  blood-corpuscles  are 
found  in  the  urine.  To  determine  that  these  cells  are  derived  from  the  renal 
pelvis  it  is  necessary  to  exclude  inflammatory  affections  of  the  bladder  and 
of  the  urethra.  This  can  sometimes  be  done  by  the  symptoms  and  by  physsical 
exploration.  It  is  not,  however,  in  all  cases  possible  to  exclude  cystitis.  In 
uncomplicated  pyelitis  the  urine  is  generally  acid,  whereas  in  cystitisi  it  is 
usually  alkaline,  but  this  rule  has  less  diagnostic  value  than  is  often  assigned 
to  it.  On  the  one  hand  the  urine  may  undergo  ammoniacal  decomposition 
in  pyelitis,  and  on  the  other  hand  the  acid  reaction  docs  not  of  necessity 
exclude  cystitis.  Moreover,  an  uncomplicated  pyelitis  is  rare.  In  many 
ca.ses  there  is  coincident  inflammation  of  the  bladder.  It  is  a  prevalent  view 
that  there  are  characteristic  epithelial  cells  lining  the  renal  pelvis,  and  that 
when  these  cells  appear  in  the  urine  the  diagnosis  of  pyelitis  is  established. 
It  is  admitted  that  these  cells  are  not  present  in  all  cases,  and  that  they  are 
found  more  frequently  at  the  onset  than  in  the  later  stages  of  the  di.^ea9e. 
The  colls  considered  characteristic  of  pyelitis  are  described  as  oval,  pyriform. 
fusiform,  and  caudate  cells.  The  presence  of  these  cells  in  the  urine  is  not 
pathognomonic  of  pyelitis.  It  is  generally  admitted  by  histologists  that  no 
es.sential  differences  exist  between  the  epithelial  cells  of  the  bladder  and  those 
of  the  pelvis  of  the  kidney.  Both  belong  to  the  so-called  transitional  type 
and  are  characterized  by  the  variety  of  forms  which  they  present.  The  cell- 
forms  which  are  described  as  characteristic  of  pyelitis  may  also  be  derived 
from  the  bladder. 

The  occurrence  of  paroxysms  of  pain  characteristic  of  the  passaireofa 
calculus  along  the  ureter,  and  the  expulsion  of  calculi  or  gravel  from  the 
bladder,  are  important  diagnostic  events.  The  sudden  dischar^  of  pus  in 
more  or  less  abundance  with  the  urine  shows  that  an  accumulation  in  the 
pelvis  of  the  kidney  has  escaped  through  the  ureter  into  the  bladder.  So^l^ 
times  the  ureter  on  the  diseased  side  becomes  obstructed  by  the  entrance  of 
a  calculus,  and  in  this  case  the  urine  which  is  voided,  being  excreted  only  ^J 
the  healthy  kidney,  may  be  clear  and  normal  in  appearance. 

Pyelitis  caused  by  calculi  will  be  likely  to  be  limited  to  ooe  kidney,  bat  '^ 
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it  follow  cystitis  or  retention  of  urine  from  an  obstruction  beyond  the  ureter, 
both  kidneys  will  be  likely  to  be  affected.  Complete  or  very  great  obstruc- 
tion, causing  an  accumulation  of  urine  within  the  pelves  of  both  kidneys,  leads 
speedily  to  unemia.  Complete  obstruction,  however,  limited  to  one  kidney, 
may  exist  for  an  indefinite  period  without  leading  to  uraemia,  the  other  kidney 
being  sufficient  for  the  excretion  of  the  urine.  The  accumulation  of  pus  in  the 
pelvis  of  one  kidney  may  be  sufficient  to  occasion  a  fluctuating  tumor  which 
may  be  felt  through  the  abdominal  walls.  This  tumor  may  attain  a  large 
size,  and  in  women  it  may  simulate  an  ovarian  cyst.  It  is  to  be  differentiated 
from  perinephritic  abscess. 

An  accumulation  of  purulent  matter  within  the  pelvis  and  calices,  if  the 
ureter  remain  permanently  obstructed,  generally  eventuates  in  perforation 
and  the  discharge  of  the  pus  in  some  direction,  provided  the  life  of  the  patient 
be  sufficiently  prolonged.  The  source  of  the  pus  is  to  be  determined  by  the 
antecedent  and  coexisting  symptoms  which  point  to  the  Seat  of  the  affection. 
The  pus  may  make  its  way  in  an  outward  direction,  giving  rise  to  a  subcu- 
taneous purulent  collection.  It  may  be  discharged  into  the  peritoneal  cavity, 
causing  a  fatal  peritonitis.  A  case  in  which  these  two  events  occurred  has 
fallen  under  my  observation.  Not  infrequently  the  pus  has  escaped  by  per- 
foration into  the  intestine.  'It  has  been  known  to  pass  into  the  pleural  cavity 
and  into  the  bronchial  tubes. 

Prognosis. — The  gravity  of  pyelitis  depends  much  on  its  causes.  If  pro- 
duced by  an  extension  of  inflammation  in  cystitis,  and  if  there  be  no  permanent 
obstruction  to  the  flow  of  urine  and  pus  into  the  bladder,  a  favorable  termina- 
tion may  be  looked  for.  If  due  to  the  presence  of  calculi,  and  if  these  make 
their  way  into  the  bladder  before  destruction  of  the  kidney  ensues,  recovery 
will  be  likely  to  take  place.  If  from  the  size  of  the  calculi  their  escape  be 
impossible,  the  inflammation  will  probably  continue  and  the  prognosis  is 
unfavorable.  Cases  have  been  observed  of  pyelitis  caused  by  a  large  calcu- 
lus in  which,  after  having  led  to  complete  destruction  of  the  kidneys,  the 
inflammation  has  ceased  and  the  calculus  has  remained  encysted  by  the  renal 
capsule,  giving  rise  to  little  or  no  inconvenience,  the  remaining  kidney  doing 
all  the  Work  of  renal  elimination.  Permanent  obstruction  to  the  flow  of  uri?ie 
from  the  pelvis  and  calices  of  both  kidneys,  dependent  on  cystitis  or  retentitm 
of  urine  in  the  bladder  from  whatever  cause,  leads  to  destruction  of  the  renal 
parenchyma  and  death  from  uraemia.  An  accumulation  of  unne  and  pus  in 
the  pelvis  and  calices  of  one  kidney  may  prove  fatal  by  perforation  into  the 
peritoneal  cavity.  If  the  discharge  take  place  either  into  the  intestinal  canal 
or  externally,  the  patient  is  likely  to  be  worn  out  by  the  prolonged  drain  and 
constitutional  disturbance. 

The  TREATMENT  in  cases  of  pyelitis  must  have  reference  to  the  causation. 
If  dependent  on  retention  of  urine  from  stricture  of  the  urethra,  enlarged 
prostate,  or  paralysis,  measures  to  relieve  the  bladder  are  of  prime  import- 
ance. If  consecutive  to  cystitis,  the  latter  claims  appropriate  treatment. 
Quietude  is  to  be  enjoined,  especially  in  cases  in  which  the  affection  depends 
on  calculi.  Soothing  applications  to  the  loins  and  anodyne  reniodies  are 
indicated  in  proportion  to  the  amount  of  pain.  If  the  affection  become 
chronic,  the  balsam  of  copaiba  and  other  balsamic  remedies,  also  boric  acid 
and  benzoic  acid,  are  sometimes  useful.  Liquids  should  be  taken  freely  in 
order  to  dilute  the  urine.  If  the  accumulation  of  pus  (pyonephrosis)  form 
a  tumor  which  presents  itself  in  an  accessible  situation,  it  should  be  opened 
after  an  exploratory  puncture.  Tonic  and  supporting  measures  are  recjuired 
after  the  opening  of  the  abscess  either  externally  or  into  the  alimentary  canal. 
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i  When  a  calculus  is  lodged  in  the  pelvis  of  one  kidney  it  may  be  jiuliiiablc 

to  make  an  incision  and  extract  the  calculus  or  even  to  extirpate  the  tidnej. 
Surgical  works  are  to  be  consulted  for  the  principles  guiding  the  treaUsent  ii 
such  cases. 


Hydronephrosis. 

Hydronephrosis  is  the  name  given  to  dilatation  of  the  pelvis  and  calicesof 
the  kidney  by  an  accumulation  of  urine  in  consequence  of  some  obstmctin 
in  the  urinary  passages.  This  dilatation  leads  to  atrophy  of  the  renal  tiMiK. 
The  obstruction  may  be  seated  in  the  pelvis,  ureter,  bladder,  or  urethra,  ud 
consequently  the  dilatation  may  involve  not  only  the  pelvis,  but  also  otber 
parts  of  the  urinary  passages.  Thus,  if  the  impediment  l)o  in  the  uretbn. 
this  canal  behind  the  obstruction,  together  with  the  bladder  and  ureten,  will 
be  distended  if  hydronephrosis  be  produced. 

Anatomical  Charactters. — Hydronephrosis,  especially  if  the  distensioo 
be  extreme,  in  the  majority  of  cases  is  unilateral.  It  may,  however,  be  biki- 
eral,  and  it  then  constitutes  a  graver  affection.  The  degree  of  distensiuii 
varies  extremely.  It  may  be  insignificant,  or  the  dilatation  may  lead  to  the 
formation  of  an  enormous  sac  filling  most  of  the  abdominal  cavity  and  contain- 
ing several  gallons  of  fluid.  From  the  pressure  of  the  liquid  in  the  dilated 
pelvis  and  calices  the  kidney-substance  wastes  and  gradually  disappears 
At  first  the  papillae  are  flattened,  and  afterward  the  pyramids  are  furtlwr 
encroached  upon,  and  finally  disappear.  The  cortical  substance  also  under- 
goes atrophy.  This  wasting  of  the  kidney  is  accompanied  usually  by  increaA 
of  its  interstitial  tissue.  It  is  very  rare  tc»  find  the  hydronephrosis  and  the 
atrophy  of  the  kidney  so  extreme  that  no  remnant  of  the  renal  parenchymi 
can  be  found.  Even  in  large  hydronephrotic  cysts  it  is  the  rule  to  find  i 
thin  border,  or  at  least  islands,  of  renal  tissue  ujM)n  the  cyst-wall.  A  ^orr 
large  hydronephrotic  sac  sometimes  consists  of  a  single  cavity.  UsaalW. 
however,  a  number  of  membranous  septa  project  from  the  wall  into  the 
cavity  of  the  sac  and  give  to  its  external  surface  a  lobulated  appearance. 
These  septa  partially  enclose  smaller  cavities  or  sacculi  which  represent  the 
dilated  calices.  and  which,  therefore.  c<mimunicate  by  wide  mouths  with  the 
main  cavity  or  dilated  pelvis.  These  septa  may  be  prominent  or  may  U 
reduced  to  narrow  ridges  on  the  inner  wall  of  the  sac.  The  walls  of  i 
hydronephrotic  sac  consist,  in  addition  to  atrophic  kidney -substance,  of  denac 
vascular  fibrous  tissue.  The  outer  surface  may  be  roughened  by  adhesions  to 
adjoining  parts.  According  to  the  seat  of  obstruction  one  or  both  ureters  may 
be  diluted.  A  dilatt*d  urett;r  may  reach  the  size  and  present  the  appearance 
of  a  coil  of  small  intestine.  With  unilateral  hydronephrosis  and  considerable 
atrophy  of  the  kidney  the  other  kidney  is  often  hypertrophied. 

The  licjuid  contained  within  a  hydronephrotic  cyst  varies  in  its  composi- 
tion. It  usually  has  the  appearance  of  watery  urine.  It  is  clear  in  mufX 
cases,  but  it  may  be  dis(M)lored  and  rendered  somewhat  turbid  by  admixture 
with  blood,  pus,  or  epithelium.  The  specific  gravity  is  low.  and  the  reaction 
often  slightly  alkaline.  The  urinary  constituents  are  usually  present,  but 
urea  and  uric  acid  may  be  in  small  amount  or  even  entirely  absent.  A  small 
quantity  of  albumen  is  almost  invariably  found.  In  a  few  cases  the  contents 
have  consisted  of  a  gelatinous,  colloid  substance.  Paralbumen,  the  modified 
form  of  albumen  present  in  ovarian  cysts,  has  also  been  diseoA'ered  in  the 
fluid  of  hydronephrosis. 

Cai  sATJox. — The  causes  of  hydronephrosis  are  conveniently  divided  into 
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congtnitnl  and  acquired.  Of  52  cases  of  hydronephrosis  collected  by  Sir 
William  Roberts,  20  were  congenital.  Coitf/enifal  causes  are  the  following: 
1,  A  supernumerary  renal  artery  crossing  and  compressing  the  ureter  near 
\t»  origin  ;  2,  narrowing  or  obliteration  of  the  orifices  or  of  the  lumen  of  the 
ureter ;  3,  a  valve-like  impediment  produced  by  an  oblique  insertion  of  the 
ureter  into  the  pelvis ;  4,  the  insertion  of  the  ureter  into  the  upper  instead 
of  the  lower  part  of  the  pelvis ;  5,  certain  abnormalities  of  the  bladder  or  of 
the  urethra,  as  vesical  diverticula,  atresia  of  the  urethra,  etc.  Congenital 
hydronephrosis  is  often  associated  with  malformations  of  other  organs,  as 
imperforate  anus,  hare-lip,  etc. 

The  causes  of  acquired  hydronephrosis  may  be  classified  as  follows:  1. 
The  impaction  of  substances  in  the  renal  pelvis  or  in  the  ureter.     Calculi 
impacted  in  these  parts  are  among  the  most  frequent  causes  of  this  affection. 
Much  less  frequently  the  lumen  of  the  ureter  is  obstructed  by  coagula  of 
blood  or  by  parasites  (echinococcus).     2.  Disease  of  the  walls  of  the  ureter, 
causing  partial   or  complete   obliteration  of  its  lumen.      To  this  group  of 
causes  belong  inflammatory  thickening,  cicatricial  stenosis  from  ulcers,  and 
tumors,  especially  cancer.     3.  Pressure  upon  the  ureter  from  without.     The 
causes  of  pressure  include  pelvic  tumors,  inflammation  of  the  pelvic  connect- 
iTC  tissue  or  of  the  pelvic  peritoneum,  prolapse  of  the  uterus,  retroflexion  of 
the  pregnant  or  of  the  non-pregnant  uterus,  and  distension  of  the, rectum.   Can- 
cer of  the  cervix  uteri  is  very  frequently  complicated  by  hydronephrosis.     It 
ig  exceptional  for  hydronephrosis  to  be  caused  by  the  pressure  of  an  ovarian 
cyst.    The  newly-formed  fibrous  tissue  resulting  from  parametritis  and  from 
pehic  peritonitis  may  compress  the  ureter.     Some  of  the  causes  named  pro- 
duce hydronephrosis — not  by  pressure,  but  by  exerting  traction   upon  the 
ureter  and  so  causing  bends  and  distortions  in  its  course.     4.  Diseases  of  the 
bladder  which  involve  one  or  both  of  the  orifices  of  the  ureters.     This  class 
of  causes  comprises  hypertrophy  of  the  coats  of  the  bladder,  abscess  in  the 
vesical  wall,  neoplasms,  particularly  cancer,  and  large  calculi.     5.  Affections 
narrowing  the  calibre  of  the  urethra.     These  causes  are  stricture  and  the 
so-called  hypertrophy  of  the  prostate.     In  a  few  cases  hydronephrosis  has 
heen  attributed  to  phimosis.     Hydronephrosis  does  not  follow  these  causes 
until  after  the  bladder  has  become  incapable  of  overcoming  the   urethral 
obstacle.     In  cases  of  urethral  obstruction,  therefore,  hydrone[>hrosis  is  due 
to  a  secondary  affection  of  the  bladder.     (I.  In  not  a  few  cases  no  cause  of 
the  hydronephrosis  has  been  found.     With  some  of  the  largest  hydrone- 
pbrotic  sacs  the  autopsy  failed  to  reveal   any  impediment  to  the  flow  of 
Qrioe.     In  some  of  these  cases  it  is  believed  that  a  calculus,  once  impacted 
in  the  ureter,  has  been  dissolved  or  dislodged.     In  other  cases  it  is  probable 
that  some  not  very  obvious  cause  escaped  detection.     The  largest  hydrone- 
phrotic  cysts  are  found  more  frequently  with  partial  than  with  complete 
obetruction  in  the  ureter. 

Clinical  History. — With  double  congenital  hydronephrosis  the  foetus  is 
generally  not  viable.     There  are  cases,  however,  in  which  life  has  been  con- 
tinued in  apparent  health  for  many  years.     A  moderate  degree  of  hydro- 
nephrosis,  whether  unilateral    or   bilateral,  is    unattended    by   recognizable 
symptoms.     One  kidney  may  be  destroyed  by  the  development  of  a  hydro- 
nephrotic  ?ac  without  any  symptoms  referable  to  this  condition.     In  this 
case  the  other  kidney,  which  is  usually  hypertrophied,  excretes  the  normal 
qOADtity  of  urine.     If,  however,  the  ureter  of  the  remaining  kidney  become 
permanently  obstructed,  death  ensues  within  a  few  days  with  symptoms  of 
oraemia.    In  cases  of  double  hydronephrosis  the  condition  is  manifestly  grave 
tf  the  renal  tissue  be  suflUciently  impaired  to  interfere  with  its  functions. 
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Uniler  these  eireiuustanoei*  the   urinary  constituent**  ar<>  i: 
nate<l  from  the  IkhJv,  and  death  nltiiunt^ty  cti^iich,  ui^iiiallT  v 
tut  ions  of  uraemia.     An  importani  diap^noistic  *»i*rn  of  hydrr»ne|'1 
dist'overy  of  a  tiitiior  in  the  lumbar  region.     It  is  ooly  wJien  i;  , 
phrotic  sac  is  uf  eoniiiderahle  size  thai  a  tumor  chu  bf  detected.     Til- 
ls fluetuatint^  and  presents  in   **oiae  eaees  a  lobulaled  eurfacv.     It   ' 
cburttt'terielicj*  uf  a  tiiiiutr  taking  itn  uri^rin  from  the  kidnej^  ftioutii;  tl 
important  of   which   h   the   existenee  of   the   tympauitir  tvs<ii» 
cohm  over  its  anterior  surface.     Thii^  si»rn.  however,  may  br 
colon  being  pushed  to  one  side  by  the  luroor,     A   sytuptoin  uf 
ognomonie  value  h  iht?  disappearanec  of  the  tumor  roinetdeni 
char^^e  of  u  btrge  ijuantity  of  pale  b'«|uid  by  the  bladder.     Tbi^  ^\ii 
not  eouimou.      It  its,  of  course^  present  only  tvlien   the  id*t*tnide  tn  • 
of  urine  is  reuiuved  nr  wlieii  thtTe  is  only  inconiplelL'  obstruction 
is  more  frL^ijuent,      A  hydronephrotie  tumor  h  nut  painfti),      It  i 
to  s-yinptouKs  by  couiprejsftion  of  other  part».    Thus:  idiHtinate  con- 

be  due  to  eomprei*itioii  of  the  rulon.     The  urine  presents  uu  tkhn*  .  --     

tcristies  in  mo8t  cases  of  hydronephrosis.     As  already  meutioned,  it  niif  bf 
suddenly  increased  in  amount  by  dii^eharge  of  the  contents  of  the  ev'     ^^ 
both  kidneys  be  so  mueh  involved  that  their  function  is  inl<*rferi*d  iv 
irinc  is  usually  dimini^hed  in  quantity.     Important  symptome«  may  !< 
We  to  the  conditions  eausintr  hydronephrosis,  such   as  tboM?  of  renal 
"uterine  cancer,  etc. 

BfAONOSls. — 'If  the  accumulation  uf  Utjuid  uj  the  rrnal  pelvis  be  ^n 
disease  cannot  be  dia*j;naMticaled    The  recognition  of  one  or  mort-  fff  thr 
causes  of  hydronephrosis  whreh  have  been  mentioni?d  is 
the  diagnosis.   The  presetu'c  of  a  tumt>r  and  itti  »uhj«iden<  r 
coincident  with  the  discharge  of  a  large  {|uantity  of  urine,  ar* 
are  somi»time^  avaihihle  in  making  the  diagnoj<is.     Large  hyi         ^ 
filling  the  greater  part  of  tiie  abdomitial  cavity  may  be  fuiMlaken  fur 
or  for  civarian  ey»ti*.     Such  sacs  have  repeatedly  been  mlst^cken  for 
cysts»  and  have  been  punctured  on  this  ^supposition.      The  nlt**mpt  ! 
been   made  to  remove  hydroncphrotie  cyst*  hy  laparotomy  under  tli»    u.  ..^ 
that  an  ovarian  cyst  was  present.     Some  of  the  characteri^tie  aign>i  uf  la 
ovarian  cyst  have  been   mentioned  on  p,  o30.     It  must  be  admitted  thit  tn 
some  eases  the  diagnosis  is   very  difficult.      The  presence  or  absence  i»f  wi^^a 
in   li<piid  withdravru  by  an  exploratory  puncture  <'annot  serve  as  a  di  i 
point.      Trea  may  be  present  in  fluid  from  nn  i>varian  cyst.      It  \^  fr- 
small  in  amount,  and  may  be  absent  in  hydronephrosis-      T' 
present  over  a  hydronephrotic  cyst,  and  it   is  fonntl   very   » 
front  of  un  ovarian  cyst.   (The  reader  is  referred  to  the  article  an  A>* 
the  symptoms  and   physical   signn  of  this  condition,  p,  5liG  rt  w^u^     ' 
nephrosis  may  be  confounded  with  pynnephrosis.     With  the  lati 
there  is  more  constitution ;>1  disturbance  with  rigors  and   hectic 
presence  of  pus  in  the  fluid  removed  by  exploratory  paneturi' 
diagrif»sis  of  pytmephrosis  positive  if  i*iher  **ource«  uf  pui*  can  U  r 
The  diagnosis  also  involve^   the  exclusion  of  liydatid  cya»ta  of  Uie  ^ 
perinephritR   ahsces^^  ^^^  large  renal  cyalst, 

pRoONosLs— The  prognosis  of  hydroncphrcjsis  depends  upon  the  «1 
which   the  functiom*  of  the  kidneys  arc   intcHcred   with  and  the  f'n* 
danger  of  unrrnia.     Unilateral  hydronephrosis  is  unattended  wiri 
hmg  as  the  remaining  kidney  does  it^  work  ade^jnately  ,   but  ri 
become  diseased  or  if  its  ureter  bccorae  obstructwl,  life  ia  cfndang«f\-U. 
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.  \^  ydronephrosis  is  grave  in  proportion  to  the  liability  to  uraemia.  The 
l>i]  itj  to  rupture  of  a  hydronephrotic  sac  is  so  slight  that  it  hardly  enters 
.<>    the  prognosis. 

X"i*EATMENT. — An  important  object  in  the  treatment  is  the  removal  of  the 
iiise  of  obstruction.  This  cannot  often  be  accomplished.  The  measures  to 
£5  pursued  for  that  object  in  individual  cases  are  to  be  determined  by  the 
at  ore  and  seat  of  the  obstructing  cause.  In  some  instances,  by  means  of 
ubl>tng  and  kneading  over  the  sac  or  along  the  course  of  the  ureter,  an 
.bst'ic'uction  has  been  overcome  or  the  urine  has  been  made  to  pass  beyond 
he  obstructed  part.  These  manipulations  should  not,  of  course,  be  so  forci- 
)le  as  to  cause  pain  or  to  incur  any  risk  of  rupture.  Removal  of  the  liquid 
jy  skspiration  has  proved  successful.  Using  a  small  aspirating  needle  or 
•roear,  this  measure  is  attended  with  little  if  any  danger  of  the  escape  of  the 
liquid  into  the  peritoneal  cavity.  For  this  reason  it  is  to  be  preferred  to  tap- 
ping without  aspirating.  The  treatment  in  other  respects  is  to  be  governed 
bv  the  local  and  general  symptoms  in  each  case.  Free  opening  of  the  sac 
liid  drainage  and  the  entire  removal  of  the  tumor  are  surgical  procedures 
which  have  thus  far  been  attended  by  favorable  results. 

Renal  Colic  and  Nephro-lithiasis. 

Urinary  concretions  or  calculi  are  generally  formed  within  the  renal  cavi- 
:ies.     Calculi  of  small  size  may  pass  from  the  kidneys  to  the  bladder,  giving 
•ise    to  little  or  no  inconvenience,  and,  having  reached  the  bladder,  they  are 
nther  discharged  with  the  urine,  or,  remaining  in  the  bladder,  they  increase 
,n    size  and  may  require  surgical  interference  for  their  removal.     In  some 
i^ses  calculi  within  the  renal  cavities,  increasing  in  size,  become  too  large 
to    pass  along  the  ureter,  and  are  consequently  retained.     As  has  been  seen, 
retention  of  urine  within  the  pelvis  and  calices  of  the  kidney,  pyelitis,  renal 
abscess,  and  destruction  of  the  renal  parenchyma  are  sometimes  attributable 
to    the  presence  of  calculi  or  a  calculus.     A  calculus  retained  in  the  pelvis 
of   the  kidney  may  continue  to  increase  in  size,  and,  leading  to  atrophy  of 
the   parenchyma,  it  may  acquire  a  bulk  nearly  as  great  as,  or  perhaps  even 
greater  than,  that  of  the  healthy  organ.    Calculi  not  too  large  to  pass  through 
the  ureter,  and  not  small  enough  to  pass  with  facility,  occasion  during  their 
passage  more  or  less  pain  and  constitutional  disturbance.     The  amount  and 
duration  of  the  pain  caused  by  the  passage  of  a  calculus  are  in  proportion  to 
its  size  and  the  roughness  of  its  surfaces.     The  pain  begins  when  the  calcu- 
lus enters  the  duct,  and  ends  when  it  reaches  the  bladder.     The  paroxysm  is 
analogous  to  that  occasioned  by  the  passage  of  a  gall-stone  from  the  gall- 
bladder to  the  duodenum.     The  latter  is  commonly  known  as  hepatic  colic, 
and  the  paroxysm  of  pain  occasioned  by  the  passage  of  a  renal  calculus  is 
called  rennl  colic.     In  rare  instances  attacks  of  renal  colic  are  produced  by 
Ae  passage  of  coagulated  fibrin  and  of  an  hydatid  vesicle  through  the  uretor. 
A  paroxysm  of  renal  colic  is  usually  developed  suddenly.     The  attack, 
however,  may  be  preceded  by  more  or  less  pain  or  a  sense  of  uneasiness 
due  to  irritation  or  perhaps  inflammation  caused  by  the  presence  of  calculi 
in  the  pelvis  of  the  kidney.     The  paroxysm  quickly  attains  its  maximum 
of  intensity.     The  pain  in  some  cases  becomes  exceedingly  intense.     It  is 
referred  to  the  situation  of  the  kidney  on  one  side ;  that  is,  by  the  side  of 
the  last  dorsal  and  the  first  lumbar  vertebra\     The  pain  radiates  from  this 
l^oint    in  different  directions,  but  especially  along  the  course  of  the  ureter, 
'Xtending  frequently  to  the  groin  and  thigh.     In  the  male,  pain  is  generally 
s/fc    in  the  testicle,  which  is  often,  but  not  always,  drawn  upward  by  the 
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contraction  of  the  cremaster  muscle.  Frequently  the  pain  is  de^cnhed  u 
lancinating  or  tearing.  It  is  sometimes  so  excessive  as  to  force  the  pttion 
to  groan  and  cry  aloud  ;  he  tries  a  variety  of  positions  to  obtain  relief,  walb 
about  the  chamber,  and  compresses  the  abdomen  with  the  hands  as  in  intcd- 
tinal  colic.  The  pain  continues  without  intermission,  but  there  occur  exacer- 
bations and  remissions.  The  urine  in  most  cases  is  notably  diminished.  Tie 
[latient  experiences  a  frequent  or  constant  desire  to  micturate,  passing  onlji 
few  drops  at  a  time.  The  sensation  is  well  expressed  by  the  term  tenrmu 
of  the  lilndder.  Not  infrequently  the  urine  is  bloody.  If  it  contain  put  or 
muco-pus,  either  pyelitis  or  cystitis  coexists. 

With  these  local  symptoms  are  associated  those  denoting  more  orlesseoi- 
stitutional  disturbance — namely,  anorexia,  thirst,  nausea,  and  vomiting.  wU- 
ness  of  the  surface  with  sweating,  and  feebleness  of  the  circulation.  TW 
countenance  is  pallid  and  expressive  of  anguish.  Suddenly,  after  a  dantin 
varying  considerably  in  different  cases,  the  paroxysm  ends.  The  painabniptlj 
ceases.  An  abundant  discharge  of  urine  takes  place.  The  calculus  ktf 
reached  the  bladder,  and  if  care  be  taken  for  some  time  afterward  to  exaaiie 
the  urine  it  may  be  found  at  the  bottom  of  the  vessel.  As  the  pa;ssage  (if 
a  calculus  by  the  urethra,  even  of  one  which  has  caused  severe  renal  colic, 
may  occasion  no  pain,  it  is  no  proof  that  a  calculus  is  retained  in  the  bladder 
that  its  escape  with  the  urine  has  not  been  noticed.  The  general  symp- 
tr)nis  rapidly  disappear,  and  in  one  or  two  days  the  recovery  may  be  complete. 
In  some  cases,  however,  one  or  more  additional  paroxysms  follow,  other  caleali 
contained  within  the  pelvis  of  the  kidneys  entering^  the  ureter  in  coos^ 
quence  of  the  dilatation  caused  by  the  calculus  which  has  just  passed.  .\ 
person  who  has  experienced  one  paroxysm  is  liable  to  recurrences  at  period? 
more  or  less  remote.  Not  infrequently,  however,  there  is  no  recurrence  of  i 
paroxysm. 

The  duration  of  an  attack  of  renal  colic  varies  in  different  cases,  but  iti:' 
usually  short.  In  the  majority  of  cases  it  lasts  but  a  few  hours,  but  in  s»uie 
cases  it  continues  for  one,  two,  or  three  days.  Although  the  suffering  Lj  often 
extreme,  it  very  rarely  proves  fatal.  A  persistent  impaction  of  a  calculus  ifl 
the  ureter,  causing  ob.struction,  is  followed  by  hydronephrosis,  and  following 
this  pyelitis  and  pyelo-nephritis  may  become  developed.  Ulceration  may  take 
place  at  the  point  of  the  obstruction,  and  fatal  peritonitis  may  be  produced  by 
the  escape  of  urine  into  the  peritoneal  cavity.  These  are  sources  of  danger 
happily  of  rare  occurrence.  Simultaneous  obstruction  of  both  ureters  by  cil- 
culi  has  })een  known  to  occur,  causing  anuria  and  uraemic  poisoning. 

The  diagnostic  characters  of  renal  colic  are — the  suddenness  of  the  attack 
and  termination,  the  situation  of  the  pain  and  its  extension  to  the  groin, 
thigh,  and  testicle,  the  retraction  of  the  testicle,  the  diminution  of  urine,  tbe 
tenesmus  of  the  bladder,  hjcmaturia  in  some  cases,  and  the  discovery  of  the 
calculus.  The  fact  of  antecedent  attacks  having  occurred  will  assist  in  the 
diagnosis.  Tht?  aflf'ections  to  be  excluded  are — the  form  of  muscular  rheu- 
matism called  lumbago,  lumbo-abdominal  neuralgia,  enteralgia.  and  hepatic 
colic.  In  lumbago  the  pain  is  less  severe,  is  provoked  especially  by  more 
ments  of  the  bcKly,  and  is  felt  on  both  sides.  Lumbo-abdominal  neuralgi* 
is  charar-terized  by  tenderness  at  certain  points.  (Vide  p.  747.)  In  enteral- 
gia the  seat  of  the  pain  is  within  the  abdomen.  This  statement  also  applies  |o 
hepatic  colic.  In  all  these  affections  the  characteristic  features  of  nephritic 
colic  are   wanting. 

The  TRKATME.VT  of  an  attack  of  renal  colic  consists  of  palliative  measures. 
(Vnuplcte  relief  depends  on  the  escape  of  the  calculus  into  the  bladder,  and 
there  are  no  means  of  aiding  directly  in  effecting  its  passage.  The  propel- 
ling force  is  derived  from  the  accumulation  of  urine  behind  the  calculus  and 
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\ie  peristalsis  of  the  muscular  coat  of  the  uret<ir.  The  copious  inges- 
f"  li(|uids  may,  by  increasing  the  urinary  secretion,  hasten  its  progress, 
ntations  to  the  loins,  the  warm  bath,  morphia  given  hypodermically, 
if*  the  suffering  be  excessive,  the  inhalation  of  chloroform^  constitute 
neasures  for  palliation. 

he  discharge  of  urinary  concretions  from  the  body,  either  with  or  without 
symptoms  of  nephritic  colic,  constitutes  IkhiaMs  or  gravd.  The  term 
uvel "  is  properly  applied  only  to  concretions  formed  within  the  body,  not 
hose  which  form  in  the  urine  after  its  emission.  Not  infrequently  concre- 
18  varying  in  size  from  that  of  a  pin's  head  to  a  small  pea  pass  through 
ureter  without  giving  rise  to  sufficient  pain  to  constitute  an  attack  of 
ft]  colic.  The  composition  of  the  concretions  varies  in  different  cases.  In 
irge  majority  of  cases  (tive-sixths)  they  consist  of  uric  acid.  The  urine 
^hese  cases  is  always  acid.  The  concretions  may  consist  of  the  earthy 
B — namely,  the  phosphate  of  ammonia  and  magnesia,  the  phosphate  of 
i,  and  the  carbonate  of  lime.  Concretions  of  carbonate  of  lime  are  ex- 
lely  rare  in  human  urine.  Ammonio-magnesian  calculi  are  liable  to  form 
'ases  of  cystitis.  These  concretions  are  generally  not  renal  but  vesical, 
urine  in  these  cases  is  usually  alkaline.  In  another  variety  the  concre- 
s  consist  of  the  oxalate  of  lime.  In  frequency  these  come  next  to  the 
-acid  calculi.  They  are  known  as  mulberry  calculi.  In  cases  of  renal 
!  the  composition  of  the  calculi  which  occasion  the  paroxysms  may  be 
rred  from  the  knowledge  of  concretions  which  have  been  already  passed 
from  an  examination  of  the  sediment  which  the  urine  deposits.  If  the 
e  contain  uric-acid  crystals  or  abound  in  the  urates  or  have  an  acid  reac- 
,  the  calculus  is  probably  composed  of  uric  acid ;  and  the  urine  will  be 
ly  to  contain  the  phosphates  in  more  or  less  abundance  when  the  cal- 
consist  of  the  earthy  salts.  Oxalate-of-lime  or  mulberry  calculi  will  be 
ly  to  be  preceded  or  accompanied  by  oxaluria.  Oxaluria  is  not,  as  was 
oerly  supposed,  attended  by  any  characteristic  symptoms.  It  may  happen^ 
ever,  that  the  calculi  giving  rise  to  renal  colic  are  not  of  recent  forma- 
,  and  the  condition  of  the  urine  giving  rise  to  their  formation  may  not 
it  at  the  time  when  the  attack  of  colic  occurs.  A  variety  of  calculus,  so 
as  to  be  a  curiosity,  consists  of  xanthine.  Another  rare  variety  is  the 
rine  calculus.  The  condition  of  the  urine  in  which  the  latter  occurs  is 
3d  cystinuria.^  In  this  condition  the  urine  contains  hexagonal  tablets  of 
ine.  This,  more  than  any  other  form  of  lithiasis,  has  been  shown  to  be 
Miitary.  Cystinuria  may  exist  without  the  formation  of  calculi.  It  lasts 
a  long  time,  and  sometimes  continues  indefinitely. 

'he  TREATMENT  of  uephro-lithiasis,  irrespective  of  attacks  of  renal  colic, 
i  depend  on  the  nature  of  the  concretions  or  the  character  of  the  urine, 
cases  of  uric-acid  gravel  alkaline  remedies  are  indicated.  The  liquor 
aasn,  in  half-drachm  doses  thrice  daily,  may  be  given,  but  either  the  bicar- 
ute  or  the  citrate  of  potassa,  a  drachm  twice  daily,  is  preferable.  The 
cby  water  and  the  waters  of  other  alkaline  springs  arc  well  suited  to  this- 
riety  of  gravel.  The  phosphate  of  soda  and  ammonia,  introduced  by  Dr. 
ickler  of  Baltimore,  is  considered  as  having  the  power  of  keeping  uric  acid 
solution  in  the  urine,  given  in  doses  of  ten  grains  thrice  daily.  The  phos- 
itte  oi  soda  in  doses  of  from  a  drachm  to  six  drachms  '\i>  recommended  by 
flier.  The  benzoic  acid  is  another  remedy,  given  in  doses  of  eight  or  ten 
ios  t&rice  daily.  Lithia  in  the  form  of  the  carbonate  and  the  benzoatc 
/jD^roduced  by  Garrpd  as  a  remedy  which  promised  to  be  especially  valu- 
frova  its  forming  with  uric  acid  a  highly  soluble  compound.  It  may  be 
ifk    <lo8e8  of  five  grains  three  times  daily.     All  these  remedies  act  as 


The  phosphatic  and  oxalate-of-lime  concretions  often  occur  ii 
ing  from  nervous  asfhetu'a,  and  the  latter  condition  claims  appi 
ment.  Abstinence  from  articles  of  diet  containing  oxalic  acid 
if  the  concretions  consist  of  the  oxalate  of  lime.  [Pipera 
centlj  lauded  as  a  solvent  of  uric-acid  calculi.  Tliere  is  n 
its  solvent  action  upon  these  concretions  outside  of  the  body, 
concerning  its  power  to  accomplish  this  within  the  organisn 
It  may  be  given  in  daily  doses  of  15  grains. — H.] 

As  already  stated,  the  sedinientury  deposits  which  occur  i 
emission  are  not  properly  called  gravel.  It  is  important,  I 
cognizance  of  these  as  constituting  evidence  of  disorder  am 
liability  to  the  formation  of  concretions  within  the  kidney  o 
conditions  of  the  urine  known  as  lUhuria^  oxalurui,  and  phonp^ 
respectively  in  relation  to  the  different  varieties  of  gravel  ju 
appropriate  treatment,  although  concretions  within  the  body 
place.  (For  further  details  respecting  these  and  other  disoi 
of  the  urine,  the  reader  is  referred  to  works  devoted  to  urii 


Perinephritic  Abscess. 

Inflammation  of  the  connective  tissue  surrounding  the  kidr 
nephritis.  The  tissue  involved  is  the  lax  adipose  tissue  in  \ 
is  imbedded  (the  so-called  adipose  capsule  of  the  kidney)  and 
retro-peritoneal  tissue.  It  is  possible  to  distinguish  an  adhesiv 
tive  variety  of  perinephritis.  The  former  is  characterized  by 
of  new  connective  tissue.  It  accompanies  tumors  and  some  c 
the  kidney.  Adhesive  perinephritis  has  no  clinical  importance 
no  further  consideration  in  this  article.  Suppurative  perin 
nephritic  abscess  is  not  a  frequent  disease,  but  it  is  attended 
symptoms  and  merits  separate  consideration.  On  post-mort€] 
collection  of  pus  is  found  occupying  the  situation  of  the  adip 
ive  tissue  around  the  kidney.     There  may   be  a  number  c 
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Q,  and  may  open  by  perforation  into  the  pleural  cavity  or  into  the 
le  abscess  may  make  its  way  behind  the  peritoneum  into  the  pelvis. 
x)neum  over  the  abscess  is  usually  thickened.  It  is  rare  for  the 
)  open  into  the  peritoneal  cavity.  More  frequently  the  colon  in  some 
s  course  is  perforated  and  the  pus  is  discharged  into  this  viscus. 
•itic  abscess  has  been  known  to  open  also  into  other  parts  of  the  intes- 
the  bladder,  and  into  the  pelvis  of  the  kidney;  and  it  may  discharge 
ts  externally  in  directions  other  than  those  named,  as  in  the  gluteal 
i  in  various  parts  of  the  abdominal  parietes.  AVhen  allowed  to  dis- 
\  contents  spontaneously,  the  abscess  most  frequently  opens  extcr- 
he  lumbar  region.  The  pus  in  perinephritic  abscess  often  contains 
necrotic  tissue.  It  may  be  good  and  laudable  or  it  may  be  thin  and 
The  latter  is  particularly  likely  to  be  the  case  when  the  abscess  is 
ied  by  infiltration  of  urine.  In  very  rare  instances  the  abscess  has 
ous  character.  When  the  abscess  is  secondary  to  calculous  pyelitis 
ly  be  found  in  the  abscess-cavity  if  ulceration  of  the  pelvic  walls  or 
Iney  have  occurred. 
)  cases  of  perinephritis  collected  by  Nieden,'  70  per  cent,  were  in 

1  30  per  cent,  in  females ;  20  cases  were  in  children.  From  an  eti- 
oint  of  view  it  is  important  to  distinguish  between  primary  and  sec- 
jrinephritic  abscess.  Secondary  perinephritis  is  much  more  common 
primary  form.  The  causes  of  primary  perinephritis  are  traumatism 
y  contusions  and  wounds  in  or  about  the  kidney),  muscular  strain, 
to  cold,  and  severe  acut«  general  diseases.  Wounds  of  the  kidney 
)  means  necessarily  followed  by  suppurative  inflammation.  Peri- 
has  been  known  to  develop  in  the  course  of  pyaemia,  of  smallpox, 
phus  and  of  typhoid  fever,  but  this  complication  is  extremely  rare. 
)'  perinephritis  is  due  to  disease  of  neighboring  organs.  The  most 
:  of  this  second  group  of  causes  are  affections  of  the  kidney ;  above 
irative  pyelitis  and  pyelo-nephritis  in  consequence  of  the  irritation 
.  Tuberculous  inflammation  of  the  kidney  has  also  been  complicated 
:*ases  by  perinephritic  abscess.  Tumors  of  the  kidney,  the  rupture 
ysts,  and  the  presence  of  parasites  in  the  renal  pelvis  are  among  the 
3s  of  this  disease.  Perinephritis  has  been  attributed  to  the  exten- 
iflammation  from  an  inflamed  bladder.  It  has  been  observed  more 
y  to  follow  pelvic  cellulitis,  especially  inflammation  of  the  connect- 

2  about  the  uterus.  Psoas  abscess,  which  so  often  accompanies 
the  vertebra?,  may  give  rise  to  perinephritis,  but  in  most  cases  the 

sheath  of  the  psoas  is  an  effectual  barrier  to  this  extension  of  the 
lion.  Perinephritis  may  follow  typhlitis  and  perityphlitis ;  or,  in 
suppurative  process  involving  the  retroperitoneal  tissue.     Finally, 

cases  of  perinephritis  for  which  no  cause  is  discoverable, 
icreased  by  motion,  is  one  of  the  prominent  symptoms.  It  is  referred 
it  of  the  inflammation,  and  shoots  downward  to  the  lower  limb.  It 
nd  to  the  testicle,  but  there  is  no  retraction  of  the  testicle  if  the  kid- 
ot  affected.  There  is  tenderness  on  deep  pressure.  The  patient  is 
to  the  bed  and  lies  with  the  limbs  flexed.  There  is  more  or  less 
of  body-heat,  with  the  usual  concomitants  of  fever.  Rigors  and 
ons  are  likely  to  occur.  After  a  variable  period  a  tumor  is  felt  in 
I  below  the  lumbar  region.  Fluctuation  over  the  site  of  the  tumor 
felt,  but  this  for  some  time  is  not  readily  appreciable.  There  is 
eous  oedema  over  the  tumor.  The  urine  is  unaffected  unless  the 
5  involved.  With  reference  to  the*  local  symptoms  and  the  diag- 
liability  of  the  purulent  collection  to  descend  below  Poupart's  liga- 
eber  Perinephritis,"  DeiUschcs  Archivfdr  kliiu  Med.,  Bd.  22,  p.  451,  1878. 
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ment.  to  open  into  the  intestine,  the  bladder,  or  the  vagina,  and  in  hk 
instances  into  the  pleural  cavity  and  the  bronchial  tubes,  is  to  be  bone ii 
mind. 

The  DiAfJNosis  is  to  be  based  on  the  presence  and  situation  of  thetunw.ii 
conjunction  with  the  local  and  general  symptoms  denoting  inflaoiiitia. 
The  symptoms  resemble  those  of  suppurative  nephritis  and  pjelitig.  TImk 
affections  are  to  be  excluded  by  examinations  of  the  urine.  In  sappuittn 
nephritis  the  quantity  of  urine  is  notably  diminished,  whereas  in  perinq^ 
abscess  there  is  no  interference  with  the  renal  secretion.  The  urine  iitkc 
latter  affection  contains  neither  blood  nor  casts,  and  but  little  if  any  alboMi 
In  pyelitis,  with  which  suppurative  nephritis  is  of\en  as.sociated.  the  anit 
contains  pus.  and  of^en  blood. 

As  soon  as  the  nature  of  the  affection  is  ascertained  or  rendered  ]»n)UUi 
the  tumor  should  be  explored,  and  in  this  way  the  presence  of  pus  is  dew*- 
strated.     There  should  then  be  no  delay  in  opening  the  abscess  in  order  to 
forestall  a  spontaneous  opening  in  an  unfavorable  direction.     Bow^iekbi 
reported  8  cases  in  which  an  external  opening  was  made,  all  ending  in  mof* 
cry.    A  con.siderable  hemorrhage  followed  the  opening  in  1  of  the  cases,  li 
2  of  the  cases  the  kidney  was  felt  by  the  finger  at  the  bottom  of  the  absces.^ 
Gibney  has  reported  28  cases  of  perinephritis  in  children,  suppuration  wm 
or  less  extensive  occurring  in   IG.     In   14  of  these  cases  the  absceacfii 
opened  by  incision,  and  in  2  cases  the  opening  was  spontaneous.  Withanigli 
exception,  in  all  of  the  IG  cases  recovery  was  complete.     A  litde  lameMtt 
remained  in  the  excepted  case.     Gibney  is  of  the  opinion  that  in  a  ccrtui 
proportion  of  the  cases  of  reputed  recovery  from  hip-joint-diseaae  withool 
lameness  or  deformity  the  affection  is  in  reality  a  perinephritis.' 
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THE  kidneys  are  sonietimos  the  seat  of  affections  involving  structural 
clian«;es  other  than  those  already  considered.  Carcinoma  and  the  tuber- 
culous affection  oc<aj?ionally  occur  in  these  organs.  Hydatids  and  cysts  are 
additional  affections  in  this  category.     Some  of  the  structural  affections  of 

*  Ronton  MMical  and  Snrairal  Jotirnnf,  July  9,  1868. 

'  Vide  articles  by  Dr.  V.  B.  ( Jibney  in  the  American  Journal  of  OhUtnat^  April  1876: 
in  the  American  Journal  of  the  Medfral  Sritncex,  April,  1877,  and  Oct.,  1878;  and  in  the 
(^hienffo  Mt^dicnl  Jniirmil/.l line,  1880.  To  the  last  of  these  articles  is  added  a  full  bib- 
liography of  this  (li>oase. 
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the  kidney  are  of  greater  pathological  than  clinical  interest.     These  will 
receive  only  brief  consideration. 

Benal  Cysts— Cystic  Degeneration  of  the  Kidneys. 

!PlBe  occurrence  of  cysts  in  chronic  Bright's  disease,  especially  in  the  small 
granL-ular  kidneys,  has  already  been  mentioned.  These  cysts  are  rarely  larger 
tharM  a  pea.  They  frequently  contain  a  colloid  substance.  They  are  devel- 
ope^i  chiefly  in  the  cortical  substance.  They  are  attributable  to  dilatation  of 
Bo^v  man's  capsules  and  of  portions  of  the  uriniferous  tubes.  Similar  cysts 
•**  often  found  in  senile  atrophy  of  the  kidney.  Cysts  may  be  formed  in 
^h.^"»^ise  healthy  kidneys.  These  are  of  pathological  rather  than  of  clinical 
inU^Y^est. 

Sometimes  the  kidney  is  converted  into  a  mass  of  cysts  between  which 
"^t\^  or  no  renal  parenchyma  can  be  discovered.  This  is  the  n/afic  kuluf}/ 
^  cjfstic  defeneration  of  (he  kidney.  Sometimes  only  one,  but  usually  both 
^^dneys  are  affected,  although  not  necessarily  in  the  same  degree.  (Cystic 
^^neration  of  the  kidney  may  be  a  congenital  or  an  acquired  condition, 
^jystic  kidneys  developed  during  intra-uterine  life  may  attain  an  enormous 
•tie,  so  as  to  prove  a  serious  mechanical  obstacle  to  the  birth  of  the  fcetus. 
The  severe  grades  of  this  degeneration  render  the  foetus  non-viable,  but  the 
lighter  grades  can  be  tolerated  after  birth.  In  many  cases  there  is  some 
«ther  malformation  in  the  body.  Cystic  degeneration  of  the  kidney  is  less 
frequent  in  adults  than  in  the  foetus.  The  causes  and  the  symptoms  of  this 
condition  are  not  well  understood.  An  advanced  degree  of  cystic  degenera- 
tion is  sometimes  found  at  autopsies  of  persons  who  had  presented  no  symp- 
toms referable  to  the  kidneys  during  life.  There  is  no  doubt,  however,  that 
the  functions  of  the  kidneys  may  be  so  impaired  by  the  cystic  formations 
that  death  may  result  therefrom,  usually  with  ura?mic  symptoms.  Sometimes 
unemia  develops  rapidly.  In  the  recorded  cases  the  urine  has  been  rather 
increased  than  diminished  in  quantity.  The  specific  gravity  is  low.  Albu- 
minuria is  a  frequent  but  not  a  constant  symptom.  The  development  of  a 
tamor  is  an  important  symptom  in  some  cases.  Without  this  symptom  the 
diagnosis  is  impossible,  and  with  it  the  existence  of  cystic  degeneration  is  not 
easily  determined.  Hypertrophy  of  the  heart  has  been  known  to  result  from 
cystic  metamorphosis  of  the  kidneys.  In  most  cases  in  which  renal  symp- 
toms developed  the  affection  had  been  considered  as  Bright 's  disease  prior  to 
the  autopsy.  No  other  mode  of  formation  of  renal  cysts  than  by  dilatation 
of  the  tubes  and  of  Bowman's  capsules  has  been  proven. 

Echinococcus  or  Hydatids  of  the  Kidney. 

Hydatids  in  the  kidney  are  in  all  respects  similar  to  those  in  other  organs — 
for  example,  the  liver  (vide  p.  557  et  wy.) — and  a  description  of  thoni  need 
not  be  here  repeated.  They  occur  in  the  kidney  more  frecjuently  than  in  any 
other  organ  except  the  liver  and  the  lungs,  but  according  to  l)avaine  they 
are  twelve  times  less  frequent  in  the  kidney  than  in  the  liver.  Mm  are 
oftener  affected  than  women.  The  disease  is  rare  in  this  country.  One  kid- 
ney only  is  affected  as  a  rule  to  which  there  are  very  few  except i(ms.  Tlicy 
do  not,  therefore,  diminish  the  excretion  of  urine  sufficiently  to  occasion  une- 
mia. If  they  interfere  with  the  excretory  funeti(>ns  of  the  affected  kidney, 
the  augmented  functional  activity  of  its  fellow  makes  up  for  the  deficiency. 
So  long  as  an  hydatid  cy.st  remains  intact  within  the  renal  parenchyma,  it  gives 
rise  to  no  well-marked  symptoms,  and  it  may  remain  completely  latent  for  an 
indefinite  period.     It  has  been  found  after  death  when  no  renal  trouble  had 
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been  manifested  durinjr  life.  It  may  attain  a  sufficient  size  to  fomi  a  tiinjor 
perceptible  by  palpation.  The  symptoms  to  whicb  it  gives  rise  depend  on 
inflammation,  ulceration,  and  the  discharge  of  cchinococci  in  different  dirw- 
tions. 

Tf  hydatid  cysts  open  into  the  pelvis  of  the  kidney,  the  echinococci  paw 
through  the  ureter  into  the  bladder  and  are  discharged  with  the  urine.    In 
their  passage  along  the  ureter  they  may  give  rise  to  the  same  train  of  gymp- 
toms  as  the  passage  of  a  renal  calculu.s;  in  other  words,  to  renal  colic.    Thej 
may  also  give  rise  to  more  or  less  trouble  in  their  passage  through  the  uretbn. 
Owing  to  their  elasticity,  echinococci  of  considerable  size  may  pa.s8  into  tbe 
})ladder  and  through  the  urethra  without  great  difficulty  and  without  mnch 
pain.     Cases  have  been  reported  in  which  they  were  discharged  in  great  num- 
bers.    Their  passage  may  be  accompanied  by  ha^maturia  and  pyuria.    The 
latter  is  due  to  suppuration  of  the  hydatid  cyst  or  to  pyelitis.     The  opening 
of  the  cyst  is  most  frequently  into  the  pelvis  of  the  kidney.    Echinococci  m»j 
form  the  nuclei  of  calculi  in  the  pelvis  of  the  kidney  or  in  the  bladder. 

The  hydatid  cyst  sometimes  develops  in  a  direction  toward  the  surface  of 
the  kidneys  and  opens  into  the  circumrenal  areolar  tissue.  Suppuration  takes 
place  and  an  abscess  forms  in  the  lumbar  region,  which  when  opened  or 
allowed  to  open  spontaneously  gives  exit  to  echinococci  together  with  pus  io 
greater  or  less  quantity.  Hydatid  cysts  in  the  kidneys  have  been  known  to 
open  into  the  stomach,  intestinal  canal,  and  even  into  the  lungs,  the  echino- 
cocci in  the  latter  case  being  expectorated.  It  is  possible  that  here,  u  in 
other  situations,  the  parasites  sometimes  die,  and  the  cyst  contracts  and  be- 
comes obliterated,  or  contains  a  certain  amount  of  calcareous  matter,  a  spooti- 
neous  cure  in  this  way  taking  place.  Instances  of  this,  however,  are  extrenicly 
rare,  and  their  occurrence  has  been  denied. 

The  DIAGNOSIS,  prior  to  the  discharge  of  the  contents?  of  the  hydatid  cvh 
in  some  one  of  the  situations  named,  can  be  made  positive  only  by  a  micro- 
scopical examination  of  the  liquid  contained  in  the  cyst,  obtained  by  mem 
of  au  exploratory  puncture  and  aspiration.  The  diagnostic  characters  per- 
taining to  the  liquid  are  the  same  as  in  hydatids  of  the  liver.  (Vide  p.  561.) 
The  hydatid  fremitus  is  a  sign  rarely  available  in  cases  of  renal  echinococcni 
Hydatids  in  the  kidney  are  sometimes  not  readily  diflferentiated  from  bjdi 
tids  in  the  liver  or  the  spleen.  Simon  recommends  an  exploration  by  neiag 
of  the  hand  introduced  within  the  large  intestine,  in  order  to  determine 
whether  the  hydatid  tumor  be  renal  or  not.* 

The  TREATMK.NT  is  chicfly  surgical.  An  attempt  should  first  be  made  to 
destroy  the  parasite.  For  this  simple  aspiration  sometimes  suffices.  EIe^ 
trolysis  is  sometimes  effectual.  The  more  effective  measure  is  opening  the 
cyst.  Simon's  operation  is  as  follows:  He  thrusts  in  two  canulas,  and  allows 
them  to  remain  until  adhesions  have  formed,  and  then  he  connects  by  incision 
the  two  openings  made  by  the  canulse.  When  the  tumor  is  large  enoii^h  to 
cause  projection  of  the  abdominal  parietes  it  is  time  to  resort  to  surgical  inter- 
ference. Simon  advises  first  to  make  trial  of  aspiration  and  electrolysis.  These 
are  harmless  measures.  If  at  the  end  of  six  months  they  be  found  nottohiTe 
succeeded,  the  cyst  should  be  opened  in  the  manner  just  described. 

Renal  Tuberculosis— Renal  Phthisis. 

Tubercles  appear  in  the  kidneys  in  the  following  conditions:  1,  In  teatt 

miliary  tuberculosis;  2,  as  a  secondary  event  in  pulmonary  phthisia;  3, it 

primary  tuberculosis  of  the  genito-urinarv  organs.      Miliary  taberclea  art 

usually  present  in  the  kidneys  in  acute  miliary  tuberculosis.     They  gi?e  liii 

'  Die  Echinococcuneysten  der  Niertn^  Stuttgart,  1877. 
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to  no  symptoms,  and  therefore  do  not  claim  clinical  consideration.  So,  too, 
tbe  few  miliary  tubercles  or  somewhat  larger  caseous  nodules  which  are  fre- 
quently found  in  the  kidneys  in  pulmonary  phthisis  are  without  clinical  sig- 
nificance. 

There  may  be  formed  in  the  kidney  large  and  small  cheesy  masses,  accom- 
panied usually  by  ulcerative  destruction  of  the  affected  tissues  and  by  similar 
caseous  deposits  in  the  renal  pelvis,  the  ureter,  and  other  parts  of  the  genito- 
urinary apparatus.    This  condition  is  called  renal  phthisis,  nephro-phthisis,  or 
genito-urinary  tuberculosis.    Extensive  tuberculous  infiltration  of  the  kidneys 
ind  other  part^  of  the  genito-urinary  system  may  be  secondary  to  pulmonary 
taberculosis,  to  tuberculosis  of  bone,  or  to  tuberculosis  in  other  situations, 
1)at  it  is  most  frequently  a  primary  disease.     Primary  genito-urinary  tuber- 
culosis is  far  more  common  in  males  than  in  females.     In  females  primary 
taberculosis  of  the  uterus  and  of  the  Fallopian  tubes  is  more  common  than 
vimary  tuberculosis  of  the  urinary  organs.    The  primary  tuberculous  deposit 
m  genito-urinary  tuberculosis  in  males  is  most  frequently  in  the  testicles, 
epididymis,  seminal  vesicles,  or  prostate.     From  these  organs  the  tuberculosis 
Biy  extend  to  the  renal  pelvis  and  kidney,  involving  usually,  although  not 
always,  the  bladder  and  ureter.     Less  frequently  the  tuberculosis  extends 
downward  from   the   kidney   to  the   bladder  and   genital    glands.      In  rare 
iutances  the  affection  is  confined  to  the  kidney  and  renal  pelvis. 

In  renal  phthisis  caseous  masses  usually  first  involve  the  pyramids  and 
flten  extend  to  the  cortex.     These  cheesy  masses  generally  soften  and  form 
MTities,  which  usually,  but  not  necessarily,  communicate  with  the  renal  pel- 
tig.    The  whole  organ  may  be  destroyed  by  this  process  of  softening  and 
of  excavation.     Sometimes  only  one,  but  usually  both  kidneys,  are  affected, 
ahhuugh  often  in  unequal  degree.     The  diseased  kidney  is  usually  enlarged, 
bat  it  may  be  shrunken.     The  mucous  membrane  of  the  pelvis  and  of  the 
ureter  is  usually  thickened  from  infiltration  with  fresh  and  caseous  tubercu- 
lous material,  and  it  presents  ulcerations  in  some  places.     As  in  other  situa- 
tions, inflammatory  processes  are  combined  with  the  tuberculous.    The  lumen 
of  the  ureter,  as  a  rule,  in  certain  places  is  diminished,  and  as  a  consequence 
the  pelvis  of  the  kidney  is  dilated,  so  that  pyonephrosis  often  complicates 
the  disease.     Tuberculous  nodules  and  ulcers  may  be  present  in  the  blad- 
der.   There    usually    are    tuberculous    nodules    in    the    t<}sticles   or  in    the 
prostate. 

The  tubercle  bacilli  can  generally  be  demonstrated  in  the  tuberculous 
deposits.  In  secondary  genito-urinary  tuberculosis  the  bacilli  may  be  car- 
Tied  to  one  of  the  genito-urinary  organs  by  the  blood.  It  is  probable 
tliat  the  ordinary  mode  of  infection  in  primary  genito-urinary  tuberculosis 
is  by  the  entrance  of  the  bacilli  through  the  urethra. 

Acute  miliary  tuberculosis  and  pulmonary  tuberculosis  may  be  sequences 
Off  primary  genito-urinary  tuberculosis. 

The  SYMPTOMS  of  renal  phthisis  are  generally  those  of  a  severe  pyelitis 

ftod  cystitis  combined.     In  most  cases  there  is  pain  in  the  region  of  one  or 

of  both  kidneys.     The  pain  is  usually  dull,  but  there  may  be  paroxysms  of 

•evere  pain.     Attacks  of  renal  colic  may  be  caused  by  the  passage  oi'  blood 

or  of  caseous  masses  along  the  ureter.     The  urine  contains  pus.  and  at  times 

klood.    The  ha?maturia  is  generally  moderate  in  degree,  but  it  njay  be  severe. 

The  reaction  of  the  urine  is  acid  unless  a  severe  cystitis  be  developed.   Detritus 

0Oii«8ting  of  cheesy  particles  and  of  connective-tissue  fibres  is  occasionally  but 

act  frequently  found  in  the  urine.     Of  capital  importance  in  the  diagnosis,  is 

eke  discovery  of  tubercle  bacilli  in  the  urine.    By  careful -search  these  can  be 

found  in  the  majority  of  cases.     The  method  for  detecting  them  is  similar  to 
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that  employed  in  examiuiug  the  sputum  (p.  IIG).     When  they  are  dwof- 
ered   the   diagnosis  of  tuberculosis  involving  some   part  of  the  genito-iii. 
nary  tract  is  established,  but  the  exact  location  of  the  tuberculosis  reuBi 
to  be  determined  by  symptoms.     Inoculation  in  the  anterior  chamber  of  i 
rabbit's  eye  with  urine  from  cases  of  genito-urinary  tuberculosis  prodnea 
tuberculosis  in  the  animal  operated  upon.     This  procedure  has  been  iwm- 
mended  for  diagnostic  purposes.     Physical  examination  of  the  region  of  tbe 
kidney  will  sometimes  reveal  a  tumor,  but  often  this  examination  yields  o«h 
negative  results.     It  is  important  to  examine  the  testicles  and  the  proatite 
gland  for  tuberculous  infiltration.    The  lungs  and  other  organs  are  also  to  be 
examined  for  tuberculous  lesions.     Constitutional  symptoms  develop  sooner 
or  later.    These  are — hectic  fever,  chills,  night-sweats,  progressive  emacittioB. 
and  loss  of  strength.     There  may  be  diarrhoea  with  or  without  tnbercalou 
intestinal   ulceration.     Waxy  degeneration  of  the  organs   is  an  occtsioBal 
result  of  renal  phthisis.     Unemic  symptoms  do  not  usually  develop  in  tW 
course  of  renal  tuberculosis.     Bright's  disease  may.  however,  occur  as  to 
intercurrent  affection. 

Kenal  phthisis  terminates  fatally  in  the  great  majority  of  easc«.  The  dnn- 
tion  generally  is  not  longer  than  one  or  two  years.  If  the  affection  be  loctl- 
iie<l  in  one  kidney,  recovery  may  take  place. 

The  TREATMENT  is  directed  to  the  general  condition  of  the  patient  and  to 
the  palliation  of  local  symptoms.  The  general  health  is  to  be  kept  up  tod 
improved  as  far  as  possible.  The  treatment  of  the  local  symptoms  is  similir 
to  that  in  other  cases  of  pyelitis  and  of  cystitis.  The  general  indications  fur 
treatment  arc  similar  to  those  in  cases  of  pulmonary  phthisis. 

Carcinoma  of  the  Kidney. 

A  great  variety  of  tumors  form  in  the  kidney,  but  only  cancer  and  sarcom* 
are  of  much  clinical  importance.  Sarcoma  of  the  kidney  is  infrer^uent.  and 
when  it  gives  rise  to  symptoms  it  cannot  usually  be  distinguished  fn>m  can- 
<'er.  Cancer  may  occur  in  the  kidney  as  a  primary  or  as  a  secondary  growth. 
It  develops  secondarily,  either  in  the  form  of  metastases  or  as  a  continuitiu 
growth  from  adjoining  parts.  Secondary  renal  cancer,  although  more  f^^ 
quent  than  the  primary  form,  rarely  attains  a  large  siie  or  gives  rise  to 
symptoms  drawing  attention  to  the  kidneys.  It  has  much  less  cliuical 
importance  than  primary  cancer,  and  the  latter  is  the  form  to  be  consid«*red 
in  this  article.  Primary  cancer  of  the  kidneys  is  a  rare  disease,  although 
less  infrcfjuent  than  was  formerly  believed.  It  occurs  oflener  in  the  tiret 
decade  of  lite  than  in  any  succeeding  decade,  and  in  this  it  differs  from  osin- 
cer  in  other  situations,  Hohrer  has  collected  115  cases  of  primary  renil 
cancer.  Over  one-third  of  the  cases  occurred  within  the  first  ten  years  r.f 
life.  The  next  hirirest  number  of  cases  were  those  between  fifty  and  sixtj 
years.  Notwithstanding  its  infre(|uency,  cancer  of  the  kidney  is  the  cancer 
oftenest  met  with  in  childhood.  Of  the  cases  of  renal  cancer  in  children,  bv 
tar  the  largest  n umber  fall  within  the  first  five  years  of  life.*  In  very  rarr 
instaiices  it  has  been  observed  as  a  congenital  affection.  In  the  majority  of 
eases  primary  cancer  of  the  kidney  is  unilateral.    It  may,  however,  derelopa* 

'  Kohror,  />»w  prima  re  XiWeitmrcinnm,  Inan^.  Diss..  Zurich,  1874.  Of  107  rases  in 
\\\ui\\  I  lie  a^'e  of  the  patient  was  stated.  37  were  less  than  ten  years,  4  were  between  fen 
:\\u\  i\vcm\\  .")  I >et ween  twenty  and  thirty,  10  between  thirtv  and  forty.  10  between  (f^rxy 
i\\\d  tiny.  17  Wtween  fifty  and  sixty.  10  l>etween  sixty  and  seventy,  3  between  neremv 
and  eiijlity.  and  1 1  were  deserihed  simply  as  adults.  Of  29  cases  of  cancer  in  rhiWnm 
ix^lKvtiHl  In-  llirselispninp  ilsr>S).  l.')  Were  of  the  kidnev:  82  per  cent,  of  all  rentl 
i^uuvrs  in  ehiKlho<Ml  fall  within  the  first  four  vears  of  life  fRohrer*. 
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a  primary  affection  in  both  kidneys.*     Males  are  somewhat  more  frequently 
affected  than  females. 

Renal  cancer,  in  the  great  majority  of  cases,  belongs  to  the  soft  or  medul- 
lary variety.     Cancer  in  this  situation  may,  however,  present  all  grades  of 
transition  between  the  medullary  and  the  scirrhous  forms.      Colloid  renal 
cancer  has  also  been  described.     The  new  growth  may  appear  either  as  a 
diffuse  infiltration  of  the  kidney  or  in  a  nodular  form.     There  may  be  rem- 
nants of  intact  renal   tissue  or  the  entire  parenchyma  may  be  destroyed. 
The  size  of  the  tumor  is  in  many  cases  enormous,  and  it  is  a  remarkable 
fact  that  relatively,  and  almost  absolutely,  the  largest  tumors  are  met  with  in 
children.    According  to  Sir  William  Hoberts,  the  average  weight  in  children  is 
8i  pounds  and  in  adults  9  J  pounds.     The  maximum  weight  was  31  pounds, 
and  this  was  observed  in  a  child.     In  the  most  frequent  form  of  renal  cancer 
the  consistence  is  soft.    Not  infrequently  cavities  form  containing  soft,  pulpy, 
degenerated  cancerous  material.     From  the  fluctuating  feel  afforded  by  these 
softened  masses  renal  cancer  has  oft^n  been  punctured  during  life  unaer  the 
supposition  that  a  cyst  or  an  abscess  was  present.     The  color  is  not  uniform. 
In  most  cases  a  section  of  the  tumor  presents  a  whitish  or  yellowish  appear- 
ance mottled  with  red  and  brown  portions.     The  red  portions  are  due  to 
dilated  blood-vessels  and  to  hemorrhages.     When  their  number  is  large  the 
red  patches  give  a  hemorrhagic  aspect  to  the  tumor,  whence  it  derives  the  name 
fungus  haematodes.     The  brown  portions  result  from  pigmentary  changes  in 
blood-extravasations.    Sometimes  the  tumor  is  confined  within  the  capsule,  and 
It  other  times  it  invades  surrounding  parts.     In  some  cases  the  appearance  is 
as  if  the  tumor  took  its  origin  in  the  connective  tissue  or  the  lymphatic  glands 
about  the  kidney,  and  secondarily  invaded  this  organ.    Those  who  maintain  the 
epithelial  origin  of  cancer  are  unwilling  to  admit  that  it  ever  develops  primarily 
in  the  perinephritic  tissue.     The  tumor  usually  contracts  adhesions  to  sur- 
roanding  parts,  but  sometimes  a  cancerous  kidney  is  movable.     In  nearly  all 
ctses  the  colon  lies  in  front  of  the  tumor.     Secondary  cancerous  growths  are 
found  in  other  organs  in  rather  less  than  half  the  cases  of  cancer  of  the  kid- 
nej.    It  is  a  peculiarity  of  primary  renal  cancer,  especially  in  children,  that 
it  gives  rise  to  metastases  less  readily  than  cancer  in  other  situations.*     The 
secondary  deposits  are  met  with  most  frequently  in  the  retro-peritoneal  glands, 
tlie  longs,  and  the  liver.   The  frequency  with  which  the  renal  vein  is  involved 
in  the  new  growth  explains  the  common  occurrence  of  secondary  cancerous 
deposits  in  the  lungs,  as  by  this  implication  of  the  veins  cancerous  material 
Buy  gain  access  to  the  blood-current.     Metastases  are  rare  in  the  lower  uri- 
wry  passages,  but  cancer  of  the  kidney  frequently  grows  continuously  into 
the  renal  pelvis,  and  it  may  invade  the  ureter.     It  is  not  rare  to  meet  with 
Cileuli  in  the  pelvis  of  a  cancerous  kidney.     It  is  exceptional  for  renal  car- 
finoma  to  cause  ulceration  of  the  superjacent  integument.     The  intestine, 
especially  the  overlying  colon,  may  be  perforated  by  the  cancerous  growth. 
Intestinal  fistulse  opening  externally  have  been  caused  by  this  disease.     Th(» 
vertebrae  in  some  cases  are  involved  in  the  malignant  growth.    Pressure  upon 
the  inferior  vena  cava  may  cause  a*denia  of  the  lower  extremities.     Ascites 
18  lare.     Displacements  and  distortions  of  the  abdominal  organs  are  often  the 
result  of  pressure  from  cancerous  tumors  of  the  kidney.     The  diaphragm 
may  be  pushed  upward  and  the  lungs  compressed.     If  the  disease  be  uni- 

■  Of  1 14  cases,  the  cancer  was  52  times  on  the  right  side,  50  times  on  the  left,  and 
12  times  bilateral.      In  children  the  left  kidney  was  oftener  affecte<l  than  the  ri^ht 
i2i  :  2).     In  adults,  the  right  oftener  tlian  the  left  (5  :  4).    Bilateral  cancer  was  of 
aqusl  frequency  in  children  and  in  adults  (Kohrer). 

•  Accoroing  to  Kuhn,  secondary  prowtlis  are  found  in  28  per  cent,  of  the  cases  in 
cblldxeiit  and  in  44  per  cent,  in  adults  (loc.  cit.h 
55 
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lateral  the  kidney  unaffected  by  cancer  is  gcnendly  lifpc'^ttntc,  AmVW 
degeneration  of  the  kidney,  as  well  as  of  other  parts,  nisy  he  csfflul  hf 
renal  cancer. 

Upon  microscopical  examiDaiioti  the  tumor  preseotA  tfa«  cKaii«l«rii£u' 
arrangement  of  cell^f^  in  alveoH  with  intervening  stroiua.  The  micronco^icit 
uppearanees  as  regards  the  sisee  of  the  alveoli,  the  Bha|i«  «if  chr  mnofr-ftik 
the  amount  and  character  of  the  stroma,  and  the  dejrree  of  vaAcularitj*  ruj 
in  different  cages.  The  designation  of  the  tumor  as  medullary  or  a«  ^nrr^^n^i 
depends    upon    these    variations.     In   the  soft  renal   C4inocr?,   ■  ^)» 

most  frequent  form,  the  ahxoli  are  separated  by  a  small  anion 
and  are  usually  large.  It  is  a  peculiarity  of  soft  cancer  of  the  kk 
that  the  alveoli  may  be  separated  from  each  other  in  E<ome  plaea.  .^ 
nothing  but  blood-vessela.  the  appearance  being  that  blood-Tcaacb  acteaO) 
penetrate  the  alveoli.  The  Jitrama  of  these  cauc^-rs  in  il«  ©canty  aawMial 
of  fibrillaied  connective  tissue  resembles  the  normal  inirr>tiltal  imm 
of  the  kidney.  The  stroma  \s  not  in  all  places  as  thin  ms  lias  htm 
described,  and  it  may  be  abundant.  In  some  en^^js  the  cancrr49dk  ft*  \ 
semhic  the  epithelium  of  the  convoluted  tubes^  being  rery  granttkr 
indistinctly  separated  from  each  other.  They  are,  however,  always  IfMftlir 
in  shape.  Cylindneabcf lied  epith«Homa  of  the  kidney  has  been  dencilbHl  U 
Wagner.  Waldeyer,  Klebs,  Pereverseff,  and  others  have  de«*cribed  with  murb 
detail  the  development  of  cancerous  alveoli  from  the  unr»'' 
of  cancer-cells  from  the  epithelium  of  the.Hc  tubcs^  the  tube- 
and  irregular  in  .shape,  and  giving  off  proet?ssea  ;  and  wif 
branching  tubes  the  epithelial  cells  proliferate.  In  the  iuu 
ho(»d  of  the  cancerous  growtli  the  interstitial  tissue  of  the  ki 
increased  in  amount,  and  the  tubes  are  in  some  places  cam prt-^ 
others  dilated.  Cancer  seems  to  take  its  origin  more  freqaeotly  ftQio  tif 
cortical  than  from  the  medullary  tubes. 

In  a  clinical  point  of  view,  as  already  stated,  secondary  •  i^i 

neys  has  little  interest.     It  is  generally  latent  as  regards  mjw 

toms.      Both  kidneys  are  affected,  as  the  rule.     The  disease  duct  uui  ad^imr 
sufficiently    to    furm   appreciable   tumors,   and   there   may   be    no   *jympl/»ii>i 
denoting  renal  disturbance.     Primary  cancer*  on  the  other  L 
unilatveral,  and  in  a  large  proportion  of  cases  it  gives  rise  t*' 
direct  attention  to  the  kidney.      Lumbar  pain  on  the  affect •  imji 

down. the  ureter  to  the  thigh,  may  be  a  more  or  less  prur  ^m, 

but  it  is  not  so  except  in  a  certain  proportion  of  cases  ,  and  thia  Hvmpiinn 
for  a  long  time  may  be  wanting.  There  are  loss  of  appetite,  progrtia^ifc 
emaciation,  and  other  symptoms  which  belong  to  the  caoceroui*  cachi^xia  Mud 
denote  an  inroad  upon  the  con.^titution,  but  they  may  be  long  defem*^*  ^" 
diagnosis  binges  upon  the  discovery  of  a  renal  tumor. 

The  tumor  is  felt  between  the  ribs  and  the  pelvis  Iatcro*antcri«"rij  x^ 
varies  greatly  in  she  and  fonu  in  different  eases.  It  may  be  a.«  Unre*J*bf 
closed  hand  or  a  child*s  head,  and  in  young  subjects  it   -  juii 

enortnous  dimensions,  as  in  the  case  cited  by  Roberts,  '\n  v  „lil 

of  the  tumor  was  31  pounds.     In  the  pictorial  representation  *>i 
enormously  enlarged  abdomen  contrasts  strikingly  with  the  att»  li  _ 

and  limbs.  The  tumor  may  be  smooth  or  lobulated.  The  aoruc  iaipub* 
may  cause  it  to  pulsate,  resembling  in  this  respect  an  aneurismal  tnnmr  h 
may  be  hard  and  resisting  to  the  touch  or  it  may  give  a  sense  of  flortaitico 
It  IS  sometimes  hard  to  the  touch  in  some  and  soft  in  other  iiwrt*  Tlif 
tumor  sometimes  retains  the  shape  of  the  kidney,  although  ttm  'J« 

but  oftener  there  is  so  much  distortion  that  the  shape  is  of  no  ''• 


CARCINOMA   OF  THE  KIDNEY.  «67 

diagnosis.  The  cancerous  disease  may  extend  to  the  neighboring  lymphatic 
glands,  and  these  may  form  a  mass  which  may  exceed  in  size  the  enlarged 
kidney. 

The  first  point  with  reference  to  the  diagnosis  is  to  determine  that  the 
tumor  is  renal.  It  is  to  be  discriminated  from  enlargement  of  the  liver  and 
spleen,  from  an  ovarian  and  from  a  fecal  tumor.  It  is  shown  not  to  be  con- 
nected with  the  liver  or  the  spleen  if  the  fingers  can  be  pressed  between  the 
lower  margin  of  these  organs  and  the  tumor.  The  evidence  afibrded  by  per- 
cussion must  not  be  too  confidently  relied  upon.  The  renal  tumor  is  usually 
behind  the  intestine,  and  therefore  a  tympanitic  resonance  is  of^cn  obtained 
by  percussing  over  it ;  but  it  is  common  to  find  this  resonance  over  the  liver 
and  the  spleen,  owing  to  its  being  conducted  from  the  colon  and  stomach 
upward  to  a  greater  or  less  height.  Hence  the  resonance  over  the  liver  and 
over  the  spleen  may  be  tympanitic,  although  no  part  of  the  intestine  is  situ- 
ated over  these  organs.  On  the  other  hand,  the  portion  of  intestine  situated 
over  a  renal  tumor  may  not  at  all  times  contain  gas,  and  there  may  then  be 
flatness  on  percussion.  Too  much  reliance  on  a  tympanitic  resonance  over  an 
abdominal  tumor  as  a  differential  point  is  likely  to  lead  to  error  in  the  diag- 
nosis. A  cancerous  kidney  usually  becomes  closely  adherent  to  adjacent  parts, 
and  it  is  not,  like  the  liver  and  spleen,  lowered  by  the  descent  of  the  diaphragm 
in  inspiration.  An  ovarian  tumor  differs  in  being  found  at  first  in  the  iliac 
fossa,  and  as  it  increases  in  size  it  extends  upward,  whereas  an  enlarged  kid- 
ney is  at  first  felt  in  the  hypochondrium,  and  as  it  enlarges  it  descends.  For 
further  diagnostic  evidence  of  ovarian  tumors  the  reader  is  referred  to  works 
on  gynaecology.  Fecal  tumors  have  their  characteristics  which  have  been 
considered  (p.  442). 

A  renal  cancer  is  to  be  discriminated  from  other  affections  of  the  kidney 
— namely,  hydronephrosis,  pyonephrosis,  renal  abscess,  hydatid  disease,  and 
cystic  degeneration.  Relying  upon  palpable  characters  of  the  tumor  this  is 
by  no  means  easy.  With  reference  to  this  differentiation  the  antecedent  and 
concomitant  symptoms  are  to  be  considered,  and,  as  bearing  on  both  the  seat 
and  the  character  of  the  tumor,  haematuria  is  pre-eminently  a  diagnostic 
symptom. 

Hiematuria  and  the  existence  of  a  tumor  referable  to  the  kidney  render 
the  diagnosis  of  renal  cancer  almost  positive.  The  analysis,  however,  of  5i) 
cases  by  Sir  William  Roberts  gave  28  in  which  haematuria  did  not  occur,  and 
of  the  large*  collection  of  cases  by  Rohrer  this  symptom  was  present  in  only 
34  per  cent.  The  absence  of  hacmaturia  therefore  by  no  means  excludes 
cancer.  Haematuria,  too,  without  tumor  is  not  evidence  of  renal  cancer.  It 
is  the  conjunction  of  the  haematuria  and  the  tumor  which  establishes  the 
diagnosis,  and  a  positive  diagnosis  is  not  possible  unless  these  two  events  be 
conjoined.* 

The  hsematuria  may  occur  for  the  first  time  early  or  late  in  the  protrress 
of  the  disease.  It  often  recurs  more  or  less  frequently  after  irregular  inter- 
vals. The  hemorrhage  is  sometimes  profu.<«e,  and  sometimes  it  is  small.  Clots 
formed  in  the  calices  or  the  pelvis  of  the  kidney  in  passing  through  the  ure- 
ter may  give  rise  to  all  the  symptoms  which  attend  renal  colic.  The  eoaguia 
in  some  instances  become  moulded  in  the  ureter,  and  appear  in  the  urine  in 
the  form  of  casts  resembling  lumbricoid  worms.  Many  of  these  were  passed 
in  a  case  which  came  under  my  observation.      The  coagula  may  obstruct  the 

^  With  reference  to  these  two  diaj?n«fitic  events— namely,  tumor  and  hBpniaturia — 
Rohrer  divideA  his  115  cases  into  four  clast^es,  as  follows:  1,  in  30  tascs  there  wa;j 
neither  tumor  nor  ha»maturia.  and  the  disea-sc  was  therefore  unsuspetned :  2,  in  12 
cases  there  was  hivmaturia  withoait  tumor;  .'x  in  2')  cases  there  were  both  minor  and 
hx'maturia;  4,  in  42  cases  there  was  tumor  without  hiematuria. 
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ureter  und  give  rise  to  hydronepbrosis.     The  blood  fiometimes  oot^solilctit 
tlie  bladder,  and  tbe  coagula  are  witb  more  or  less  difficully  eip^ad  tluMik 

tbe  urethra. 

The  mistake  is  often  made  of  supposing  tbat  the  urine  itiaj  conuin  cttti 

distinctive  of  cancer.     It  is  perhaps  true  tbat  celln  IVom  the   i  t  W 

contained  in  the  urine,  but  these  cells  have  no  character^  bv  v  r« 

be  distinguished  as  cancer-cells.  The  norniai  epilht^lial  eelb  lituug  ike  am- 
nry  bladder  preaent  such  a  great  variety  of  foruis  that  tbey  are  <*flrti  takea  u 
the  phy^iolo^jical  type  or  paradigui  of  cancerous  cells.  There  is^  nt\  tn#tini« 
ftf  the  diagnosis  having  been  based  upon  tht?  reeuirnition,  in  the  urine,  1/ 
masses  of  cancerous  tissue  of  sufficient  size  to  enable  an  alveolar  Mrtirttrr 
to  be  determined.  If  blood  or  pus  be  contained  in  the  urmc,  there  i>  df 
course  a  certain  amount  of  albuminuria ;  but  if  these  elements  be  aIimai 
renal  cancer  may  exist  without  any  trace  of  albumen  in  the  urine.  Tbr  diF 
ease  may,  however,  be  attended  by  changes  in  the  kidney  which  give  fiiilo 
considerable  albaminuria. 

The  TKRMiNATif^N  lu  casos  of  renal  c^incer  Is  inevitably  in  deftth.sooiMT^f 
later.  The  duration  of  the  disease  in  children  is  short^^r  than  ii  '  '  Sir 
William  Roberta  found  the  average  duration  in  children  to  I 
months^the  extremes  being  ten  weeks  and  over  a  year.  In  - 
duration  was  two  and  a  half  years,  and  the  extremes  6vc 
years.  Rohrer  from  his  statistics  reaches  similar  result*.  It  i*  1 
that  in  the  cases  embraced  in  these  statistical  analyses  the  latent 
disease  when  there  were  no  symptoms  pn3Sent  eaniiol  be  taken  inm  a 
and  there  is  reason  to  believe  that  this  latent  period  may  be  of  Icinjtr  du 
Wharry  mentions  a  ease  which  proved  to  be  one  of  retial  ciinrcf  m  wbidi  • 
tuumr,  gradually  increasing  in  size,  had  been  ascertained  fourt*?cn  jiar^ 
before  death. ^  Dunlop  has  reported  two  cases,  the  duration  luiviu|i;  hern 
ascertained  t<j  have  been  in  one  between  ten  and  twelve  years  and  in  iJie 
other  sixteen  years.*  Rohrer  cites  a  case  which  lasted  *H?veut<*eii  vem 
Those  are,  of  course,  exceptional  cases,  but  it  is  a  not^ worthy  fart  that  mJi* 
cer  in  this  situation  is  tolerjitcil  in  some  instances  for  a  very  long  jicnod,  aa4 
a  great  length  of  time  may  elapse  without  much  ci»n»titutioual  disturbancft 
On  the  other  hand,  in  some  cases,  especially  in  children,  tbe  tumor  prow* 
with  astonishing   rapidity. 

It  is  a  pciMiliar  feature  of  primary  cancer  seated  in  the  kidnry  thnt  the  %nak 
eney  is  much  less  here  than  in  other  situations  to  extend  tu  '       ng  pait* 

or  to  give  rise  to  metastatic  cancerous  disease  in  situations  m  -5  romote 

Heredity  seems  not  to  be  involved  in  the  causation  of  this  diseaitc  in  thi»iiala» 
atinij.     Respecting  the  causation  nothing  is  known. 


The   indications  for  TRE.4TMEtCT  have  reference  in  some  ra^  • 
pain,  to  the  occurrence  of  renal  eolie,  to  urethral  obstruction  t 
the  removal  <tf  coagula  from  the  bladder,  to  bjematurin  when  tbi 
is  profuse,  and  to  other  effects,  eymptmns^  or  eoniplieaU»>ns  wlir 
to  occur  during  the  pn»gresH  of  the  distnise.     Aside  from  \u< 
cations,  the  object  of  treatment  is  to  render  the  system  UAv^ 
a>*  ciimpletely  and  us  long  as  possible.     The  measures  for  ti 
Mame  as  in  other  diseases  in  the  management  of  which  aM  ♦ 
fur  is  retardation  of  their  progress  and  «if  tin  ir  inroads 
These  measures  embraec  t*>nic  remetlies,  pulliativc!*,  nui  1 
able  hygienic  influences,  moral  and  physieal,  in  the  place  ot'tb«» 
to  impair  the  ability  to  endure  an  incurable  disease.    The  only  ii  ^ 

*  Th(  Lancet,  Feb.  10,  W7. 
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ery  is  to  be  sought  in  extirpation  of  the  tumor.     This  operation  has  been  per- 
formed a  number  of  times,  but  thus  far  not  with  favorable  results. 


Movable  Edney. 

One  of  the  kidneys  is  sometimes  loosened  so  as  to  form  a  movable  tumor 
which  may  be  felt  through  the  abdominal  walls.  This  condition  is  called 
movable  kidney,  floating  kidney,  wandering  kidney,  or  ectopia  renis.  The  de- 
gree of  mobility  varies  much  in  different  cases.  The  kidney  is  normally  held 
in  position  by  the  layer  of  peritoneum  which  is  attached  to  the  anterior  sur- 
face of  its  adipose  capsule.  In  movable  kidney  the  adipose  tissue  in  which 
the  normal  kidney  is  imbedded  partly  or  wholly  disappears.  The  overlying 
peritoneum  becomes  lax  and  may  form  a  partial  or  even  complete  investment 
of  the  kidney.  In  extreme  cases  the  mobility  of  the  organ  is  restrained  only 
by  its  vessels  and  the  ureter.  Unusual  length  of  the  renal  vessels  is  thought 
to  be  a  predisposing  cause  of  displacement  of  the  kidney.  In  nearly  all  cases 
the  intestine  is  interposed  between  a  movable  kidney  and  the  abdominal  walls. 
In  very  exceptional  cases  the  organ  has  been  found  in  front  of  the  intestine. 
A  displaced  kidney  may  become  fixed  in  its  abnormal  position  by  the  forma- 
tion of  adhesions. 

It  is  difficult  to  form  an  estimate  of  the  frequency  of  this  abnormality  of 
the  kidneys,  as  the  condition  doubtless  often  exists  without  being  recognized. 
It  is  probable  that  abnormal  mobility  of  these  organs  is  not  very  uncommon. 
It  is  far  more  frequent  in  women  than  in  men.  Of  290  cases  collected  by 
Xewman,  252  were  in  women  and  38  in  men.^  The  right  kidney  is  movable 
oftener  than  the  left.  Both  organs  may  be  affected.  Of  91  cases  brought 
together  by  Ebstein,  the  right  kidney  was  affected  65  times,  the  left  14  times, 
and  both  kidneys  12  times.'  The  affection  may  be  congenital  or  acquired. 
It  is  usually  acquired.  In  most  of  the  cases  the  abnormality  developed 
between  the  twentieth  and  the  forty-fifth  year,  or,  in  other  words,  during  the 
child-bearing  period  in  women.  The  affection  may,  however,  appear  at  any 
age.  Mobility  of  the  kidney  is  attributable  to  relaxation  of  the  abdominal 
walls  from  pregnancies,  to  the  use  of  corsets  and  tight  girdles  about  the  waist, 
to  violence,  to  increased  weight  of  the  organ  from  disease,  to  the  pressure  of 
tumors  growing  in  the  neighborhood  of  the  kidney,  and  to  the  traction  of  her. 
nias.  The  disappearance  of  the  fat  from  the  adipose  capsule  of  the  kidney, 
as  happens  in  wasting  diseases,  has  also  been  assigned  as  a  cause,  but  its 
efficacy  is  doubtful.  Unusual  laxity  of  the  abdominal  walls  from  causes 
other  than  pregnancy  may  be  an  element  in  the  causation.  In  congenital 
floating  kidney  there  is  usually  some  abnormality  in  the  development  of  the 
peritoneum  covering  this  organ  or  in  the  length,  origin,  or  distribution  of  the 
renal  vessels. 

Movable  kidney  may  exist  without  causing  any  noticeable  symptoms.  In 
several  cases  it  has  been  discovered  accidentally  by  the  physician  while  mak- 
ing a  physical  examination  of  the  abdomen.  Usually,  however,  the  condition 
gives  rise  to  more  or  less  uneasiness.  The  patient  often  experiences  a  soFise 
of  weight  and  dragging  pain,  especially  when  walking  or  standing.  There 
may  be  severe  neuralgic  pain  radiating  from  the  affected  side.  If  the  tumor 
be  first  discovered  by  the  patient,  it  becomes  often  a  source  of  great  mental 
anxiety.  In  some  cases  the  movable  kidney  gives  rise  to  the  paroxysmal 
development  of  symptoms  of  considerable  severity  to  which  the  name  "  symp- 

*  Glasgow  Medital  Journdl,  Aug.,  1883. 

'  Of  65  cases  coUeeted  by  Roberts,  in  42  the  right  alone  was  movable,  in  9  the  k  It 
alone,  and  in  14  both  kidneys. 
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tom8  of  nicarccration  '*  was  applied  V»j  DietL     Theae  ejnii '  liillkai^ 

nausea,  vomitiiiu:^  proj^tration,  itit<^ir8e  pHiii^  and  anxiety.     1  *  4  kUiij 

and  sumtuiiding  tissues  are  i^wollen  and  {sensitive  la  prrs^ttre.     TWsri^iif- 
toms  usually  subside   within  a  few  days   under   the   iofluftice  of  rmt  mk 
opiates.     They  are  relieved  if  the  kidney  he  replaced.     'Hit?  eipUoolkatif 
the  symptoms  of  incarceration  h  not   sali^factunly  eMiiRi^HHL     THt*  fjiip- 
toms  have  been  ujserihed  to  twistinjL^  uf  the  ureter  and  to  retentinu  of  tHc  anii» 
in  the  pelvia  of  the  organ  from  the  temporary  ohstructiun  thereby  uf f  - — -^ 
In  thid  way  it  is  claimed  that  acute  hydronephrosis  and  pyelittji  m»\ 
Hydronephrosis  may  e(*exist  with  movable  kidney,  but  this  e%]/ 
not  seem  to  be  applicable  to  all  eases.      The  i*%Ti»ptom*  havr  ij»' 
been  attributed  to  intianimation  of  the  perit-<jneum  and  connect  i  -^ir 

rounding  fho  kidney,      Anotber  possible  explanation  is  that  thv  *  tw 

due  fo  partial  stranj^ulation  of  tbe  kidney  fnim   eomp?  ! 

of  its  blood -vessolj^.      It  is  claimed  that  a  movable  riL 
the  duodeiioiu  may  bo  a  cause  of  dilatation  of  the  »tonuK-b 
be  a  result  of  compression  of  some  part  of  the  intestine,  u 
the  c<iloii»  by  a  movable  kidney.     (Edema  of  the  lower  exirem 
dcHcribed  a8  a  re,*ult  of  compresijion  of  the  inferior  vena  cava 
kidney.     According  to  Roberta,  epiga,^tric  pulsation  ia  in  e«omc 
nent   phenomenon  in  connection   with  movable  kidney.      Vari^ 
resembling  hyt^teria  have  been  frequently  observed  in  women  unffcriaf  firvn 
this  disorder. 

The  occurrence  of  movable  kidney  is  to  be  reoolleeced  in  det«*nuiniiig  tlv 
nature  of  obscure  tumors  within  the  abdomen.  The  r 
variety  of  tumor  is  to  be  ba»ed  on  the  following  dia^'nostir 
ated  in  the  hypochondriac  region.  It  has  the  sixe  and  th- 
mal  kidney,  and  this  inny  be  determinable  by  palpation.  wJ 
tageously  employed  by  placing  one  hand  over  the  lumbar  r* 
in  front  on  the  abdominal  walls,  uud  then  making  counter 
hand  to  the  other.      It  iti  generally  movable,  and  in  8ome  r  *•»• 

be  restored  to  its  proper  situation.     Over  the  normal  site  tM  tb* 

affected  side  a  depression  is  sometimes  observed^  with  a  tytuparii  -urt 

on  percussion  derived   from  the  portion  of  the  intestine  wbicb  ,.  i  '' 

the  place  which  the  kidney  should  have  occupied.     These  two  hv 
noi^tic  points  are  available  in  so  few  cases  Uiat  they  are  of  more  tb*.  >'...- 
than  practical  interesL     Other  tumors  are  to  be  excluded  by  the  tkU»cn^ti 
their  diagnostic  characters. 

The  inconvenience,  and  sometlmea  aiiffenng,  attending  thid  aiiammly  m? 
often  be  obviated,  in  a  measure  at  leasts  by  mechani<    '  redefion  of  thr 

iibdomen  by  means  of  a  bandage  or  belt  or  ab<lominal  In  af^b 

of  pHin  the  organ  should  if  possible  be  replaced;  rest  and  -^  »•» 

be  unjoined  ;  emollii!nt  applications  should  be  made  over  i  ♦n^ 

if  these  measures  do  not  afford  relief  opiates  are  indicated,  It  virry  fmrfb 
happens  that  the  symptoms  are  so  severe  as  t*>  justify  extirpation  of  a  ii>»*t> 
blc  kidnev*  although  this  operation  has  been  r<*peatedly  perform r*L  An  «Jpef*' 
ijon  for  ffxation  of  the  kidney  by  means  of  sutures  has  been  fle^  U* .1  r.rnlirar^ 
rliaphy),  but  this   also  is   open   to   many  objectiuiis.     [The  n  f<t 

operation  in  cases  of  movable  kidney  are  thus  ff^rmulaTcn)  bjs  ;*.  ..  >^^' 
ardson :  ^Mf  the  symptoms  are  unendurable,  then  nephrorrhapky  csm  he 
done  with  little  danger  to  life  and  with  a  very  good  chance  «>f  pcnnaiMAi 
recovery,  or»  at  leaAt.  enough  lasting  benefit  to  justify  the  operation.  VhuUf^ 
if  fixation  has  not  followed,  ncphrcftomy  can  be  resorted  to  as  •  nrOMily  Tof 
unbearable  paiu  and  distress."* — IL] 

»  AnmuU  Unir.  M^.  ScL,  1889,  vol.  iii. 
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Renal  HsBmaturla. 

Hiemataria,  or  bloody  urine,  occurs  in  various  diseases,  as  well  as  after 
wounds  and  other  injuries  of  different  parts  of  the  urinary  apparatus.  The 
blood  may  come  from  the  kidney,  the  pelvis  of  the  kidney,  the  ureter,  the 
bladder,  or  the  urethra.  When  it  takes  place  from  the  bladder  or  the  urethra, 
it  comes  within  the  province  of  surgery ;  but  the  means  of  determining  whether 
the  hemorrhage  be  either  cystic  or  urethral  are  of  importance  to  the  physician. 
Urethral  hemorrhage  is  easily  discriminated.  The  blood  escapes  without  any 
e£Fort  of  micturition  or  it  immediately  precedes  the  first  escape  of  urine.  More- 
over, the  seat  of  the  disease  or  injury  may  be  ascertained  by  surgical  explora- 
tion. Vesical  hemorrhage  is  discriminated  by  attention  to  the  following 
points :  The  last  part  of  the  urine  discharged  is  often  more  bloody  than  the 
first  part ;  there  usually  are  blood-clots  in  the  urine,  and  these  may  prove 
an  obstacle  to  the  free  escape  of  the  urine ;  there  can  frequently  be  found 
some  cause  of  vesical  hemorrhage,  such  as  a  calculus,  a  tumor,  or  some  wound 
or  injury  of  the  bladder ;  and  ammoniacal  decomposition  of  the  urine  and  other 
symptoms  of  cystitis  are  often  present. 

Hemorrhage  from  the  ureter  generally  involves  the  presence  of  a  calculus. 
Hemorrhage  from  the  pelvis  of  the  kidney  is  most  frequently  due  either  to 
calculus  or  to  tuberculous  pyelitis,  and  occasionally  to  infectious  diseases  with 
a  hemorrhagic  tendency.  Sometimes  coagulated  blood  is  moulded  in  its  pas- 
sage through  the  ureter  so  as  to  form  casts  of  this  tube,  compared  in  their 
appearance  to  leeches. 

When  the  bleeding  is  from  the  kidney  the  blood  is  thoroughly  mixed  with 
the  urine,  which  often  presents  a  smoky  or  sooty  appearance.  Blood  derived 
from  renal  hemorrhage  is  very  rarely  coagulated.  Of  great  importance  in  the 
detection  of  renal  hemorrhage  is  the  recognition  of  changes  in  the  urine  indic- 
ative of  disease  of  the  kidney,  especially  casts  and  a  much  larger  proportion 
of  albumen  than  can  be  explained  by  the  quantity  of  blood  present.  The 
presence  of  blood-casts  in  the  urinary  sediment  is  proof  that  the  hemorrhage 
is  renal.  The  reaction  of  the  urine  is  generally  acid.  It  is  to  be  borne 
in  mind  that  blood-corpuscles  may  not  be  discoverable  in  urine  which  has 
become  ammoniacal,  as  under  these  circumstances  they  may  be  speedily 
destroyed.  In  urine  of  low  specific  gravity  the  blood-corpuscles  appear 
very  pale,  or  only  the  so-called  shadows  of  blood-corpuscles  may  be  pres- 
ent. If,  owing  to  the  absence  of  blood-corpuscles,  there  be  doubt  as  to  the 
presence  of  blood-coloring  matter  in  the  urine,  chemical  tests'  or  the  spectro- 
scope may  be  employed.      Bloody  iirine  is  always  more  or  less  albuminous. 

Bloody  urine  should  not  be  confounded  with  any  of  the  following  condi- 
tions :  the  high-colored,  saturated  urine  of  fevers,  the  urine  of  jaundice,  the 
dark  urine  from  carbolic-acid  poisoning,  and  urine  stained  by  ingestion  of 
rhubarb,  senna,  logwood,  madder,  beet-root,  the  prickly  pear,  and  fuchsin. 

The  causes  of  renal  hemorrhage  are  injuries  to  the  kidney,  as  from  wounds 
or  from  a  fall  or  a  blow ;  the  absorption  of  various  toxic  substances,  such  as 
cantharides,  turpentine,  or  oil  of  mustard ;  congestion  of  the  kidney  due  to 
these  or  other  causes ;  acute,  less  frequently  chronic,  Bright's  disease  ;  rarely 
embolism,  thrombosis,  or  aneurism  of  the  renal  blood-vessels;  abscess,  echino- 
coccus,  tuberculosis,  and  cancer  (rarely  other  tumors)  of  the  kidney ;  occa- 

*  Teichmann's  blood-test  is  convenient.  Some  of  the  urinary  sediment  or  a  jM»rtion 
of  the  dried  urine  on  a  slide  is  treated  with  glacial  acetic  acid  after  tlie  addition  of  a 
few  minute  cnrstals  of  common  salt.  The  8i)ecimen  is  covered  with  a  c<^)ver-^'lass  and 
heated  until  It  begins  to  boil.  After  cooling  (more  glacial  acetic  acid  can  1h?  added 
if  necessary)  the  characteristic  brownish  rhombic  Iwmin  crystals  appear  if  hXwA  l>e 
present. 
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sloiKilly  acute  infeetiouj*  diseases;  and  tlie  iK-morrbiigic  dimlli^^^*  in^ir.itj^ 
jmrpara  and  scurvy.    Sunietimes  hwinaluria,  af»parently  uf  rvual  :i> 

without  any  apparent  cause.  Tlie  influence  of  malaria  and  cpf  jutia-io-*  ^9  ti^ 
production  of  h^eniaturia  will  be  considered  in  the  following  articlriL 

In  cases  of  renal  bfematuria,  if  the  hemorrhage  W  confi^ii:       ■  "      htaff^ 
eiition  of  cold  over  the  kidneys  by  means  of  comprett&cs  n  wilair 

the  ice-bag  is  indicated.  InUfrnnl  hiienKi,static8  which  mav  be  pru^i'rih<?4  w^- 
tannic  or  gallic  acid,  ergot,  the  muriate  and  other  astringent  prepnn»ti+»ii«  mI 
iron^  alum,  and  acetate  of  lead*     Hypodermic  inject  ion*  of  er  b 

employed.     Aside  from  the  treatment  having  reference  to  tht  aj^u 

indications  are  to  he  derived  from  the  di^ases  or  morbid  conditiotu  v^ 
which  it  ISA  connected  iis  a  aymptom. 


Endemic  Heematxiria. 

This  Dame  is  applied  to  a  form  of  ha»maturia  occurring  in   Brazil,  Ki 
the  Cape  of  Good  Hope,  and  iitome  other  tropical  countries.     Hie  ha*niac^Tij 
it;  caused  by  the  diHtoma  haMiiatobium,  a  panisite  which  U  conr  h-»« 

countries,  and  which  was  dijtcovered  by  Bilhari  in    1851,      I  .i<. 

which  iH  one  of  the  suctorial  wormsi  or  trematodes,  is  about  bait  ^u  mch  in 
length,  and  is  found  cspeciail}^  in  tlie  portal  and  other  abdominal  veins     Th$ 
parnsite  is  thought  to  be  ingested  with  the  driuking-wator.      It  pr<>dai 
multitude  of  eggs,  which  are  found  in  the  liver,  the  intr*«tinc   Th<\  hi 
ureter,  renal  pelvis,  kidney,  and  other  organs.     The  1  he«e  4Vfl 

produces  symptoms  referalile  especially  to  the  liver,  1  and  lli* 

urinary  organs.  The  mucous  and  suhmucou.*^  coats  of  the  bladder,  and  of  t&f 
ureter  and  renal  pelvis  are  thickened,  inflamt-nU  and  ulcerat<*d,  ITic  Imsl 
effects  of  the  parasite  and  its  ova  upon  the  urinary  organs  are  manifcji^il  is 
haematuria,  combined  generally  with  symptoms  of  cystitig  and  "f  ''^"liti*. 
There  frequently  is  diairhoea,  and  there  may  be  pyrexia  with  <tf 

typhoid  fever  or  septicajmia.  The  ova  often  form  the  nucleus  01  u  ivu*i  "r* 
vesical  calculus. 

The  diagnosis  is  based  upon  finding  the  egg^^  in  the  urine.  '1*1)0  egg*  iit 
from  j^  w  YJrn  *^^  ^^  ^^^^^  ^'^  length,  and  are  either  sharply  pointed  or  fur 
nisheJ  with  a  projecting  spine  near  one  end. 

The  disease  is  a  severe  one  and  may  terminate  fatally.  ItecoTCfJ.  if  it 
lake  place,  is  slow,  generally  extending  over  several  yearsL 

No  remedy  has  been  discovered  which  w*ill  destroy  the  parasite  Th<?  iadi- 
catiuns  arc  to  remove  the  patient  from  the  endemic  influence,  t  ^1^ 

strength  by  tonics  and  good  hygiene,  and  to  treat  the  cystiths.    1  'Htir 

purpose  the  bladder  should  be  cleansed,  and  such  drugs  as  boric  acid,  beoMic 
acid,  bicarbonate  of  potash,  and  infusion  of  buchu  may  be  etu ployed. 

According  to  observations  in  China  and  in  India^  haematurta  may  be  CKtifld 
by  the  filaria  sanguinis  hominis. 

The  strongylue  gigas  is  a  long,  eylindrieal,  red  worm  fauiid  itomctimes  t»  the 
pelvis  of  the  dog's  and  of  the  horse's  kidney,  hut  is  so  extreme] j  rare  in  hujioft 
beings  that  it  does  not  require  consideration. 

Hsemoglobinuria— HaBinatiiimia. 

If  from  any  cause  the  red  blood-corpuf^ch's  be  dissolved  in  the  bl^^.  ih' 
h.'vnioglobin  wfiich  is  thus  set  free  is  excreted  by  the  kidney.     T  '  »<^n 

of  bhMid   thu.s    produced   is  called  hrcmoj^luhina'min,   and   thit  iw* 

ha^moglohrnuriii.     Tlie  urine  in  hiemoghdiinuria  tM'  ^4 

blood-coloring  matter,  but  usually  no  red   Idoud'Coji  •• 
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iish-brown  color,  which  in  extreme  cases  is  compared  to  the  color  of 
ter. 

I»moglobina3mia  and  the  consequent  hsemoglobinuria  may  be  produced 
a  variety  of  causes.  A  large  number  of  substances  when  taken  into  the 
od  cause  a  dissolution  of  the  red  blood-corpuscles.  Such  substances  are 
rogallic  acid,  naphthol,  arseniuretted  hydrogen,  glycerin,  hydrochloric  acid, 
phuric  acid,  chlorate  of  potash,  and  the  biliary  salts.  The  ingestion  of 
tain  poisonous  fiingi  has  this  effect,  as  well  as  the  transfusion  of  the  blood 
one  species  pf  animal  into  the  blood-vessels  of  another  species.  Haemo- 
)binuria  has  been  observed  in  the  course  of  various  infectious  diseases,  such 
scarlet  fever,  typhoid  fever,  and  malaria.  It  is  also  produced  by  extensive 
perficial  bums,  and  in  one  form  of  paroxysmal  hasmoglobinuria  exposure  to 
Id  is  an  important  cause. 

In  all  cases  of  hsemoglobinuria  which  have  terminated  fatally  nephritis 
8  been  found.  This  nephritis  is  to  be  regarded  as  secondary.  There  are 
}merulo-nephritis,  degeneration  and  necrosis  of  the  epithelial  cells  of  the 
bes,  small-celled  infiltration,  and  especially  characteristic  casts  in  the  tubes 
mposed  of  reddish-brown  pigment-granules. 

Hsmoglobinuria  is  distinguished  from  genuine  haematuria  by  microscopical 
amination,  which  shows  the  absence  of  red  blood-corpuscles.  The  presence 
blood-coloring  matter  is  made  evident  by  spectroscopic  or  chemical  exam- 
ition,  as  mentioned  in  the  article  on  Haematuria.  The  urinary  sediment 
ually  contains  formless,  granular  (less  frequently  crystalline)  reddish-brown 
^ent,  and  casts  of  which  the  most  characteristic  are  those  containing  or 
mposed  of  similar  pigment.  The  urine  is  always  albuminous.  Of  course 
re  must  be  taken  not  to  mistake  for  ha&moglobinuria  urine  in  which  the 
X)d-corpuscles  have  been  dissolved  in  consequence  of  ammoniacal  decom- 
sitioD. 

Experiments  have  shown  that  fragments  of  red  blood-corpuscles  are  not 
ly  excreted  by  the  kidney,  but  are  also  taken  up  by  the  spleen,  the  liver» 
d  the  marrow  of  the  bones.  The  spleen  becomes  thereby  swollen,  and  the 
er  excretes  an  increased  amount  of  bile,  which  may  have  an  abnormally 
ck  consistence.  The  jaundice  which  is  a  frequent  attendant  of  hasmo- 
•binaemia  is  probably  to  be  regarded  as  hasmatogenous,  although  the 
iDges  in  the  liver  which  have  been  mentioned  might  be  adduced  in  favor 
its  hepatogenous  origin. 

There  is  a  form  of  haemoglobinuria  which  deserves  consideration  as  an  inde- 
ident  disease.  This  is  the  so-called  paroxysmal  haomoglobinuria.  Some 
these  cases  are  of  malarial  origin  and  others  are  not.  On  account  of  its 
>ortance  malarial  ha&moglobinuria  will  receive  separate  consideration. 

Paroxysmal  HaBmoglobinuria. 

Exclusive  of  its  causation  by  malaria  in  certain  regions,  this  affection  is 
common.    It  may  occur  in  persons  otherwise  apparently  healthy.    As  the 
ne  implies,  the  disease  appears  in  paroxysms.     A  typical  paroxysm  is 
lered  in  by  pain  in  the  back,  the  limbs,  and  the  head,  sometimes  by  nausea 
I  vomiting  and  a  sensation  of  coldness  in  the  extremities.    Frequent  yawn- 
has  been  noted  as  a  premonitory  symptom  in  several  cases.     There  is 
lally  a  distinct  chill,  followed  by  rise  of  temperature  and  sweating.     I)ur- 
this  attack,  and  generally  for  a  few  hours  afterward,  the  urine  acquires  a 
k  reddish-brown,  sometimes  almost  black,  color,  is  generally  of  acid  reac- 
I,  and  is  of  rather  low  specific  gravity.     While  the  spectroscope  reveaLs 
absorption-bands  of  haemoglobin  and  of  nieth-haemoglobin,  the  micro- 
pe  shows  the  absence  of  red  blood-corpuscles.    There  is  generally  a  choco- 
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late-colored  sediment  containing  pigment-gran ul eg  and  Ijjh^' 

pigment  casts.     There  is  at  the  same  time  alhuminuria.     > 

in  the  region  of  the  liver  is  sometimea  experieneed  during  tL 

more  or  less  distinct  icteric  hue  of  the  skiu  is  present*     Urti' 

cases^  and  exceptionally  purpuric  patchen,  have  been  noted. 

oxysm  the  urine  gradually  becomes  clearer^  and  in  from  twi  1 

fuur  hours  it  becomes  normaL     ^lean while,  the  other  fiytnptoiii^  d 

disappear,  and  on  the  day  following  that  of  the  paroxysm,  cxocrpi  tlkevtik.] 

ne,*4s  due  to  the  latter,  the  usual  health  of  the  patient  b  r€:^oT^« 

AVith  a  light  paroxysm  there  h  only  chilliness,  fotbwed   hv  1^»»1^ 
fever,  and  the  symptoms  may  not  be  sufficient  to  interrapt  th» 
tion  of  the  patient,     llarely  the  hiemoglobiniinji  appeare   HHii-'ui 
premonitory  symptoms. 

The  paroxysms  may  occur  with  some  regularityt  bnt  more  fbaancBll 
recur  irregularly  at  variable  intervals.     Two  or  more  daily  aoniAliiiici 
or  the  intervals  may  be  days»  weeks,  or  months.     In  prnj 
oxysms  are   frequent  and   severe  patient.s  present  a  pah  , 

Examination  of  the  blood  withdrawn  during  the  paroxysm  i 
ghown  a  reddish  color  of  the  serum,  indicating  solution  of  tl<r 
The  red  bbjod-corpuscles  have  been   found  sometimes  ah.t*red  in 
sizt^  and  the  so-called  shadows  of  the  corpuscles  have  been  dete«  r 
blood.      The  number  of  red  bloml-corpuscles  is  diminished.     There  l«* 
tendency  than  normal  in  the  red  coqmscles  to  form   n>ub*«ax. 

In  a  large  number  of  cases  the  causation  of  the  paroxysm  has  lieenitink 
uted  directly  to  exposure  to  cold^  but  of  the  modtm  optraudt  of  thia  vmum  ^ 
possess  no  definite  knowledge.  In  persons  subject  to  the  disense  aUacki  hari 
been  repeatedly  produced  experimentally  by  plunging  the  fe<*i  oc  T 
cold  water.  It  is  not  improbable  that  the  red  blood-corpuscles  tn  |]teMfi>ii' 
viduab  possess  some  peculiarity  in  composition  which  n  i  '  ^l'^■  aWr* 
mally  susceptible  to  the  action  of  cold.^    All  cases  of   [  J  km^ 

globinuria.  however,  do   not  seem  to  possess  thia  peculiar  .bU:ict^ptib 
cold.     Some  ca,^es  are  referred   to  muscular  exercise.     The  dT*w^«c  ttl 
common  in  men  than  in  women.    Most  of  the  paroxysms  *  riiaur. 

large  proportion  of   the  patients  have   had   syphilis.      TL  ua  Iw^  i 

important  influence  in   the  causation   of  periodical   hiemoglobinuna 
eountr}^  will  be  made  evident  in  the  following  article. 

Exclusive  of  malarial  eases,  paroxysmal  hemoglobinuria  di>ea  not  infttTt] 
danger  to  life.  Paroxysms  may  recur  for  an  indefinite  period,  but  recofi^I 
may  be  expected  to  take  place  sooner  or  later. 

The  TREATMENT  durilig  the  paroxysm  consist*  in  placTT-/   ♦»' •  ' 
bed,  applying  heat  to  the  surface^  and  giving  hot  drinks  i 
addition  of  some  fom*  of  alcoholic  stimulant.     After  a  pju  'x^«<ui 
to   maintain   Warmth  of  the   surface   are  of  prime   importance, 
changeable  climate  mav  be  exchanged  with  advantage  for  one  whicli  i^  mi  i 
and  uniform,  and  woollen  underclothing  should  be  constantly  worn,     tklrl 
in  a  few  cases,  in  which  a  syphilitic  history  has  existed,  has  n 
luent    been    found   etrective.      Even   in    non-malarial    eaac^   t\v 
beneficial,     Chalybeates  and  other  tonics,  with   g<iod   alir 
mo«lLTale  use  of  wine,  arc  to  be  prescribed  according  to 
individual  cases. 
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^  This  view  is  supported  b v  -       ^.:^^; -     r  i 

of  paroxysmal  hirmoj^lolunon 

one  of  the  finjj^ra,  pliin^'e<l  tlii    

withdrawn  then  fr*>m  this  tinjjer  ihey  oiwerveil  liw 
cnrpuBcles  alKive  noted,  while  blood  taken  front  olli 
tliese  changes 
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Malarial  HaBmaturia.— Iifalarial  HaBmoglobiniiria. 

Both  hiematuria  and  haemoglobin uria  may  be  caused  by  malarial  poisoning. 
In  the  Northern  and  Middle  States  of  this  country  only  the  milder  forms  of 
malarial  hacmaturia  are  observed,  and  these  are  not  common,  whereas  in  parts 
of  the  Southern  and  South-western  States  and  in  tropical  countries  malignant 
malarial  haemoglobinuria  is  not  uncommon. 

In  the  milder  cases  the  affection  may  be  either  hsamaturia  or  haemo- 
globin una.  The  diagnosis  is  based  upon  the  history  of  malaria.  The  attacks 
of  hematuria  may  occur  with  the  regularity  of  malarial  paroxysms,  but  more 
frequently  they  are  variable  in  the  time  of  their  appearance.  In  some 
instances  the  haematuria  becomes  continuous,  although  fluctuating  in  intens- 
ity. The  ordinary  symptoms  of  intermittent  fever  may  or  may  not  be  pres- 
ent at  the  time  of  the  haematuria.  The  paroxysms  may  resemble  those 
described  in  the  preceding  article,  and  they  may  likewise  be  caused  by 
exposure  to  cold. 

Malignant  malarial  haemoglobinuria  is  one  of  the  manifestations  of  per- 
nicious malarial  fever,  and  is  a  disease  of  great  gravity.  During  the  last 
twenty-five  years  a  largo  number  of  cases  have  been  observed  in  parts  of  the 
South  and  South-west  of  this  country.  The  disease  may  be  preceded  by  one 
or  more  paroxysms  of  intermittent  fever,  or  the  haemoglobinuria  may  be  devel- 
oped suddenly.  There  is  always  a  history  of  exposure  to  malarial  influences. 
The  urine  is  of  a  dark  reddish-brown,  sometimes  almost  black,  color.  It  con- 
tains few  or  no  intact  red  blood-corpuscles,  but  an  abundance  of  haemoglobin 
and  meth-hsemoglobin,  as  is  shown  by  the  production  of  haemin  crystals  or 
by  spectroscopic  examination.  The  sediment  contains  hyaline  and  epithelial 
casts,  granular  matter,  and  granules  of  blood-pigment,  both  free  and  in  casts. 
The  urine  is  albuminous  and  generally  acid.  At  first  it  is  usually  excessive 
in  amount,  and  later  it  is  diminished.  In  addition  to  the  haemoglobinuria. 
there  are  other  symptoms  of  gravity.  After  a  few  hours  the  patient  beconie> 
jaundiced.  Usually  at  the  onset  of  the  attack  there  are  nausea  and  vomit- 
ing, and  often  black  vomit  makes  its  appearance.  There  may  be  bleeding 
from  the  nose,  from  the  bowels,  from  the  uterus,  from  blistered  surfaces,  etc. 
Pain  in  the  back  and  in  the  epigastric  region  is  often  complained  of.  The 
temperature  is  elevated,  sometimes  as  high  as  106°;  the  pulse  is  rapid,  small. 
and  feeble  ;  and  there  is  great  prostration.  There  may  be  delirium,  and  fre- 
<(uently  the  patient  passes  into  a  state  of  somnolence  and  coma.  The  mind 
may,  however,  remain  unaffected.  Death  may  occur  during  the  first  attack, 
or  the  symptoms  may  be  relieved,  and  then  recur  after  one  or  two  days, 
attended  in  all  cases  with  great  danger  to  life. 

Malignant  malarial  haemoglobinuria  seems  to  be  more  common  in  males 
than  in  females.  It  is  said  that  negroes  are  exempt  from  this  form  of  the 
disease. 

The  PROGNOSIS  is  grave,  but  under  appropriate  treatment  recovery  may 
take  place. 

The  TREATMENT  of  the  malignant  form  consists  in  the  administration  of 
quinine  in  large  doses  and  hypodermically.  Of  great  importance  is  the 
admini.stration  of  stimulants  to  maintain  the  vital  forces,  which  are  often  at  a 
low  ebb.  Morphine  may  be  employed  to  relieve  the  gjistrie  symptoms. 
Physicians  in  the  South  consider  stimulants  and  restoratives  of  eijual  import- 
ance with  quinine  in  the  treatment  of  this  affection. 

The  milder  forms  of  malarial  haematuria  are  often  relieved  or  cured  ])y  (|iii- 
nine.  The  ordinary  astringent  remedies  may  be  employed  in  conjunction  with 
quinine.  All  severe  muscular  exertion  should  be  avoided.  For  cases  which 
are  rebellious  to  treatment — and  such  cases  are  not  verv  rare — Tyson  recom- 
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mends  the  use  of  chalybeate  and  alum  springs.*  Iron  and  appropriate  h\m. 
enic  treatment  are  to  be  used  to  counteract  the  anaemia  attending  or  follow. 
ing  malarial  hsematuria. 

Ohyluria. 

This  disease  is  characterized  by  the  passage  of  urine  which  resemblw 
milk.  The  urine  has  sometimes  a  rose  or  pink  tinge,  due  to  the  prewnceof 
a  little  blood,  and  the  disease  is  sometimes  associated  distinctly  with  hema. 
turia.  In  many  instances  the  urine  has  the  opaque  whit«  appearance  of  milk, 
without  any  admixture  with  blood.  After  its  passage  the  urine  generallj 
forms  a  jelly-like  coagulum  which  disintegrates  in  a  few  hours.  The  micro- 
scope shows  the  presence  of  fatty  matter  in  the  form  of  very  minute  grannitt. 
The  fatty  matter  is  dissolved  by  ether,  and  the  urine  which  remains  asdumes 
a  normal  appearance.  The  urine  contains  albumen,  usually  in  large  amoQQt 
The  abnormal  chemical  constituents  of  the  urine,  therefore,  in  chylurii  ire 
fat,  albumen,  and  fibrin.     To  these  blood  is  frequently  added. 

Chyluria  prevails  in  certain  tropical  and  subtropical  countries,  h  ii 
observed  in  China,  the  East  and  West  Indies,  South  America,  Africa,  Am- 
tralia,  and  some  tropical  islands.  In  the  cases  which  have  fallen  under 
observation  in  temperate  climates  the  disease,  as  a  rule,  has  been  contracted 
in  a  hot  climate.  Chyluria,  however,  has  sometimes  appeared  in  persons  is 
this  country  and  Canada,  as  well  as  in  England  and  Germany,  who  hm 
never  visited  tropical  regions.* 

The  milky  urine  in  most  cases  appears  without  any  premonition  or  apparent 
exciting  cause.  All  of  the  urine  may  be  chylous,  or  it  may  part  of  the  time 
be  normal.  Chyluria  usually  occurs  intermittingly,  the  intervals  in  different 
eases  varying  from  days  to  months  or  years.  There  is  no  regularity  u 
regards  either  the  duration  of  the  attacks  or  their  recurrence.  In  the  inter- 
vals between  the  attacks  there  is  no  evidence  of  urinary  disease. 

In  severe  cases  there  are  lumbar  pains  and  symptoms  denoting  exhaustion. 
Dysuria  from  coagula  in  the  bladder  sometimes  occurs.  Milder  cases  are  not 
only  exempt  from  grave  symptoms,  but  there  may  be  nothing  which  points  to 
any  disease,  aside  from  the  passage,  after  irregular  intervals,  of  milky  arine. 

Tropical  chyluria  is  caused  by  the  presence  of  the  parasite  called  filaria 
sanguinU  hominu^  first  accurately  described  by  Timothy  Lewis  in  1872.  The 
adult  or  parent  worms  are  cylindrical,  thin,  smooth  nematode  worms  three  or 
four  inches  in  length.  The  sexes  are  distinct.  The  female  gives  birth  to  u 
enormous  number  of  living  embryos  without  sexual  distinction.  In  the  dis- 
ease under  consideration  the  parent  worms  are  lodged  somewhere  in  the  bodj, 
probably  in  the  lymphatics.  The  embryos  make  excursions  into  the  blood 
and  lymphatic  vessels,  where  they  are  found,  sometimes  in  enormous  nain- 
bers.'  These  embryos  are  from  y^  to  ^  of  an  inch  long,  and  ahout  is 
broad  as  a  red  blood-corpuscle.  They  are  elongated,  generally  enclosed  in  a 
membranous  sheath,  and  endowed  with  the  property  of  a  rapid  coiling  ind 
twisting  motion.  In  a  drop  of  blood  they  can  often  be  det«ct€d  with  a  low 
power  of  the  microscope  by  the  motion  which  their  lashing  imparts  to  the 

'  James  Tyson,  article  "  Malarial  Hsematuria  and  Hsemoglobinuria,"  in  Peppn'tSp- 
inn  of  Praclical  Medicine,  by  American  Avthors,  Philadelphia.  1886,  vol.  iv.  p.  111. 

^  Dr.  Guiteras  has  found  the  filaria  san^iinis  hominis  in  two  persons  in  Charle««». 
Sontli  Carolina.  In  one  case  tlie  patient  had  always  lived  in  Cnarlestoo  or  its  Deij^b- 
borliood,  and  in  the  other  case  the  patient  liad  always  lived  in  Charleston  with  theeioep- 
tion  of  five  years  in  Augusta,  Ga.  One  was  a  case  of  chvluria,  the  other  one  of  dlJl<^ 
ccle  (John  Guiteras,  The  Medical  News,  Apr.  10,  1886). 

^  Stephen  Mackenzie  estimated  that  there  were  from  36,000,000  to  40^000^000 
filariie  in  the  blo<xl  of  a  patient  whom  he  observed. 
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red  blood-corpuscles.  In  chyluria  these  embryonic  filariae  are  found  in  the 
arine  and  also  in  the  blood.  They  have  the  singular  habit  of  disappearing 
from  the  blood  during  the  daytime,  and  appearing  in  large  numbers  at  night. 
the  maximum  number  being  usually  found  about  midnight.  What  becomes 
of  them  in  the  daytime  is  not  known.  By  reversing  the  patient's  habits — 
that  is,  by  making  him  sleep  during  the  day  and  eat  and  move  about  during 
the  night — ^the  migrations  of  the  parasites  become  diurnal  instead  of  noc- 
turnal. 

In  what  way  chyluria  is  produced  in  general,  and  what  the  relations  of  the 
filarial  are  to  this  disease,  are  problems  which  have  not  been  satisfactorily 
solved.  The  common  theory  is  that  chyluria  is  caused  by  some  abnormal 
communication  between  the  lymph-vessels  and  the  urinary  passages.  It  is 
suspected  that  the  filarial  worms  are  oflen  lodged  in  the  thoracic  duct  or 
abdominal  lymphatics,  and  thus  cause  a  damming  back  of  lymph  and  conse- 
quent distension  of  the  lymphatics.^  Some  think  that  the  blood  contains  at 
times  in  chyluria  an  excess  of  chyle. 

Chyluria  is  not  the  only  affection  which  may  be  caused  by  the  filaria  san- 
guinis hominis.  This  parasite  may  be  the  cause  also  of  haematuria,  chylous 
hydrocele,  chylous  ascites,  elephantiasis,  milk  scrotum,  and  nsevus-like  dilata- 
tions of  the  lymphatics  in  various  situations,  particularly  upon  the  external 
surface  of  the  body,  from  which  a  chylo-serous  fluid  may  escape.  Abscesses 
are  sometimes  produced  in  which  the  parent  worms  have  been  found.  These 
various  affections  may  be  combined  with  chyluria. 

According  to  Manson  of  China,  the  embryonic  filarisB  are  sucked  up  with 
the  blood  from  patients  affected  with  the  filaria  disease  by  mosquitos,  in 
which  the  parasite  undergoes  further  development,  and,  being  discharged  int^i 
water,  is  prepared  to  again  enter  the  human  body,  where  it  forms  the  mature 
organism.  Filarial  have  been  found  very  frequently  in  the  blood  of  healthy 
individuals  in  China. 

The  cause  of  the  non-parasitic  form  of  chyluria  which  sometimes  develops 
in  temperate  climates  is  not  known. 

The  PROQNOSis  is  generally  favorable.  So  long  as  the  parent  worms  remain 
alive  in  the  human  body  complete  recovery  from  chyluria  is  not  to  be 
expected.  The  embryos  are  probably  not  endowed  with  long  vitality.  It 
may  be  expected  that  sooner  or  later  the  parent  worms  will  die,  and  then 
recovery  takes  place.  As  already  mentioned,  these  worms  have  been  dis- 
charged from  abscesses.  They  seem  to  suffer  in  their  vigor  by  febrile  dis- 
eases ;  at  least,  it  has  been  repeatedly  noticed  that  the  embryos  disappear 
from  the  blood  during  attacks  of  fever. 

The  rational  indication  for  treatment  is  of  course  the  destruction  of  the 
parasite  in  filarial  chyluria,  but  no  drugs  are  known  which  will  accomplish 
this.  Gallic  acid,  from  one  to  two  drachms  given  daily,  is  the  remedy  which 
thus  far  has  proved  most  useful.  Iodide  of  potassium  in  large  doses  has  been 
beneficial  in  a  few  cases.  Special  virtue  has  been  claimed  for  the  decoction 
of  mangrove-bark  (Rhizophora  racemosa)  and  the  picro-nitrate  of  potash,  but 
without  satisfactory  evidence.  Rest,  tonic  treatment,  and  change  of  climate 
meet  manifest  indications  in  many  cases. 

Diabetes  Insipidus. 

The  term  "diabetes"  signifies  simply  increased  flow  of  urine,  or  diuresis. 

*  In  Mackenzie's  case  an  enormous  dilatation  of  the  lower  part  of  the  thoracic  diut 
and  of  the  renal  and  some  other  abdominal  lymphatic  vessels  was  found  after  death. 
which  occurred  from  pyaemia,  the  parent  worms  having  died  some  time  before  and 
not  being  found  at  the  autopsy.  In  the  few  other  reported  autopsies  no  changes  have 
been  found  in  the  urinary  organs  or  lymphatics  to  explain  the  chyhiria. 


878  STRUCTURAL  DISEASES  OF  THE  KIDNEY. 

The  term  is  applied  to  two  affections  which  differ  essentially  each  from  tlif 
other.  In  one  of  these  affections  notable  diuresis  exists,  a  given  quantitjof 
the  urine  containing  a  small  proportion  of  solid  constituents ;  that  is,  the  gp^ 
tic  gravity  is  low,  being  sometimes  but  little  above  that  of  spring-water.  IV 
morbid  abundance  of  urine  in  this  affection  is  due  to  an  excessive  eliminatioD 
of  water  by  the  kidneys.  Considered  as  a  urinary  affection,  it  is  called  dia- 
betes insipidus.  The  other  affection  to  which  the  term  diabetes  is  applied  ii 
characterized  by  the  presence  of  sugar  in  the  urine.  This  affection  will  be 
considered  in  the  next  article. 

A  morbid  excess  of  water  in  the  urine,  expressed  by  the  terms  hjdnirii 
and  polyuria,  is  a  symptom  occurring  in  various  pathological  coDDeotiooi 
It  is  a  frequent  symptom  in  cases  of  the  small  granular  kidney,  and  ig  not 
infrequent  in  cases  of  the  waxy  kidney.  Polyuria  has  been  observed  also  u 
a  symptom  of  hydronephrosis  with  wasting  of  the  kidneys  and  in  cases  of 
enlarged  prostate  and  some  other  surgical  affections  of  the  urinary  orgiu. 
Polyuria  occurs  also,  in  some  cases,  as  a  symptom  of  cerebral  diseases  and 
of  lesions  caused  by  injuries  of  the  skull.  It  is  a  symptom  in  cases  of  hja- 
teria,  asthma,  and  other  nervous  affections.  In  all  these  instances  the  poly- 
uria is  not  properly  to  be  considered  as  constituting  an  individual  disetK. 
Polyuria  and  hydruria,  therefore,  are  terms  not  synonymous  with  diabetes 
insipidus.  The  latter  term,  if  properly  applied,  denotes  a  disease  chancter- 
ized  by  an  excess  of  water  in  the  urine  when  not  symptomatic  of  the  fore* 
going  diseases. 

In  well-marked  cases  of  diabetes  insipidus  the  quantity  of  urine  greatly 
exceeds  that  of  health.  It  may  amount  to  fifteen  and  even  twenty  quarts 
per  diem.  The  specific  gravity  varies  between  1003  and  1007.  There  iiiiirt 
essential  change  in  the  composition  of  the  urine  except  the  excess  of  water. 
There  is  thirst,  which  leads  the  patient  to  ingest  fluids  in  an  amount  propor- 
tionate to  their  loss  by  the  kidneys.  When  deprived  of  other  liquids  patient* 
have  been  known  to  drink  their  own  urine.  The  need  of  drinking  often  and 
the  frequent  acts  of  micturition  occasion  much  annoyance  and  interfere  wiib 
sleep.  The  disease  may  not  otherwise  interfere  with  health.  Patient^  uf 
either  sex,  affected  with  the  disease,  have  been  able  to  perform  active  labor, 
have  had  children,  and  their  lives  have  apparently  not  been  shortened  bj  it. 
It  is  not  incompatible  with  good  appetite,  digestion,  and  nutrition.  It  hai 
been  tolerated  for  fifty  years. 

The  PROGNOSIS  is  favorable  as  regards  the  duration  of  life  and  the  prewr- 
vation  of  general  health  if  the  disease  be  uncomplicated ;  but  it  is  unfsTor- 
able  as  regards  recovery  from  the  disease.  As  remarked  by  Senator, "  Recor- 
ery  is  rare,  but  death  is  still  more  rare." 

The  ETIOLOGY  is  obscure.  The  disease  has  followed  injuries  of  the  head, 
and  an  hereditary  influence  is  involved  in  sotne  cases.^  In  the  majority  of 
instances  the  disease  cannot  be  traced  to  any  adequate  cause.  It  occurs  not 
infretjuently  in  infancy.  In  a  proportion  of  about  one-half,  when  the  disease 
is  developed,  patients  are  less  than  twenty  years  of  age,  and  in  about  the  same 
proportion  the  age  is  between  thirty  and  fifty.  It  is  extremely  rare  aAertbe 
age  of  fifty.  The  number  of  males  affected  with  the  disease  is  considerably 
larger  than  of  females.  There  have  been  a  few  instances  recorded  in  which 
diabetes  mellitus  has  passed  into  diabetes  insipidus,  the  sugar  disappearing 
from  the  urine. 

The  PATHOLOGY  is  unsettled.     The  discovery  by  Bernard  that  a  puortare 

'  Weil  has  reported  the  history  of  a  family  of  91  members,  extending  tbitx^fnBr 
Kciierations.  Of  these,  23  had  polyuria,  and  in  13  it  could  not  be  deCemuQed  whether 
this  existed  or  not.  This  affection  existed  throughout  life  without  Impaimicot  of  the 
general  healtli  (  Virchoufs  Archiv,  Bd.  95,  p.  70). 
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the  floor  of  the  fourth  ventricle  of  the  brain  will  produce  polyuria  without 
pj  in  the  urine  naturally  directed  attention  to  this  situation  as  the  seat  of 
)  disease.  Cases  have  been  observed  in  which  after  death  lesions  were 
md  to  involve  this  part.  There  is  not,  however,  sufficient  ground  for  assum- 
^  that  diabetes  insipidus  depends  on  anatomical  changes  here  or  elsewhere 
the  brain.  The  absence  of  all  symptoms  of  cerebral  disease,  exclusive  of 
3  polyuria,  in  cases  the  duration  of  which  extends  over  many  years,  mili- 
;es  against  this  assumption.  That  the  disease  is  neuropathic  is  rendered 
oUble  by  the  occurrence  of  polyuria  as  a  symptom  in  various  nervous  affee- 
m.  The  production  of  polyuria  in  animals  by  division  of  the  splanchnic 
nre  favors  this  view.  A  reasonable  hypothesis  attributes  the  polyuria  tx> 
e  dilatation  of  the  renal  capillaries  from  influences  exerted  through  the 
so-motor  system.  This  result  may  be  produced  either  by  a  paralytic  effect 
rough  the  splanchnic  nerves,  or  by  an  active  dilatation  of  the  capillaries  by 

excitation  of  vaso-dilator  nerves.  (Vide  p.  813.)     The  presence  of  inosite 

the  urine  has  been  shown  to  be  an  effect,  not  a  cause,  of  the  polyuria, 
lis  principle  appears  in  the  urine  if  a  large  quantity  of  fluids  be  ingested 

healthy  persons. 

The  polyuria  in  cases  of  diabetes  insipidus  may  be  suspended  during  the 
Atinuance  of  an  inflammatory  or  febrile  disease.  Excluding  cases  of  poly- 
-ia  as  symptomatic  of  cerebral  or  of  renal  lesions,  diabetes  insipidus  is  an 
(tremely  rare  disease.  The  basis  of  the  diagnosis  is  a  persistent  polyuria 
hich  is  independent  of  these  lesions.  The  disease  is  to  be  distinguished 
om  polydipsia.  In  the  latter  disease  the  excess  of  water  in  the  urine  is  an 
Feet  of  the  excess  of  liquid  ingested.  If  the  quantity  of  urine  exceed  the 
oantity  of  drink,  and  if  polyuria  continue  notwithstanding  a  restriction  of 
le  latter,  the  differential  diagnosis  is  established.  From  diabetes  mellitus 
le  discrimination  is  easy.  The  low  specific  gravity  of  the  urine  is  distinct- 
e,  but  the  exclusion  of  that  disease  is  rendered  positive  by  the  negative 
isult  of  testing  the  urine  for  the  presence  of  sugar. 

It  is  injudicious  to  attempt  to  limit  the  excess  of  the  water  in  the  urine  by 
minishing  the  amount  of  ingested  liquid.  The  disease  is  not  thereby  cured, 
id  not  only  is  there  suffering  from  thirst,  but,  inasmuch  as  the  polyuria 
ntinues,  serious  evils  may  arise  from  a  morbid  reduction  of  water  in  the 
ood.  Theoretically,  it  is  an  object  of  treatment  to  diminish  the  size  of 
e  renal  capillaries.  In  a  case  reported  by  DaCosta  recovery  within  a  short 
riod  was  apparently  effected  by  the  fluid  extract  of  ergot  in  drachm  doses, 
creased  to  two  drachms  and  given  three  times  daily.  This  remedy  was 
x>inmended,  on  the  basis  of  experience,  many  years  ago  by  Prof.  Gross. 
got  or  ergotin  has  been  found  useful  by  others.  Other  remedies  which 
i  recommended  are  gallic  acid,  dilute  nitric  acid,  and  valerian. 
The  patient's  strength  is  to  be  maintained  as  far  as  possible  by  tonic  rem- 
ies,  good  alimentation,  and  favorable  hygienic  influences. 
rhe  disease  is  not  in  itself  fatal,  but  it  may  occasion  more  or  less  exhaus- 
n,  and  thus  increase  the  liability  to  death  from  associated  or  intercurrent 
actions. 

Diabetes  Mellitus. 

K.n  increased  flow  of  urine  or  diuresis  is  generally  a  notable  feature  of  the 
Hsdon  now  to  be  considered.  The  distinctive  feature,  however,  is  the  pres- 
ie  of  grape-sugar  or  glucose  in  the  urine  ;  and  hence  the  significance  of  the 
kh  mellitus.  Gfyeosuria  and  nielUnria  are  other  names  applied  to  the  affec- 
A  characterized  by  saccharine  urine.  The  affection  is  far  from  being  of 
C|aent  occurrence,  yet  it  is  not  so  rare  but  that  cases  come  under  the  obser- 
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vation  of  every  physician.  From  the  number  of  cases  which  have  come  und»T 
my  observation  in  recent  years  I  have  been  led  to  think  that  the  disease  i*  le}»s 
rare  than  formerly  in  this  part  of  the  world.  One  reason  of  its  apparent  infre- 
quency  is  that  it  is  liable  to  be  overlooked  in  cases  which  end  fatally  with  tum^ 
intercurrent  disease. 

Sugar  in  the  urine,  like  albuminuria,  may  occur  as  a  symptom  in  varioas 
pathological  connections.  It  follows  ana&sthesia  produced  by  the  inhaUtioo 
of  chloroform  or  ether,  an  epileptic  or  an  hysteric  paroxysm,  some  violent 
emotion,  etc.  The  sugar  under  these  circumstances  is  usually  not  abundiw. 
and  the  urine  contains  it  for  a  brief  period  only.  As  the  distinctive  feitorf 
of  an  individual  affecti(m  the  sugar  which  the  urine  contains  is  in  greater  or 
less  abundance,  and  it  continues  more  or  less  persistently.  Even  when  ib« 
affection  exists  the  saccharine  urine  is  in  fact  merely  a  symptom.  It  doesi 
not  constitute  the  affection.  It  is  incidental  to  or  an  effect  of  the  real  di*. 
ease.  The  sugar  exists  in  the  urine  because  it  pre-exists  in  the  blood  and  ij 
excreted  by  the  kidneys ;  but  with  our  present  knowledge  the  true  seat  and 
nature  of  the  disease  are  not  established,  and  therefore,  provisionally,  it  i^ 
named  as  if  it  were  a  disease  of  the  urinary  system,  and  is  included  forth* 
hake  of  convenience  among  the  diseases  affecting  this  system. 

An  abnormal  accumulation  of  sugar  in  the  blood  constitutes  the  morbid  con- 
dition called  glycohaemia.  Glycohaemia  stands  in  an  immediate  causative reli. 
tion  to  the  presence  of  glucose  in  the  urine,  and  glycosuria  is  an  effect  of  tbe 
glycohaemia.  The  latter  stands  in  a  nearer  relation  than  the  former  to  the 
pathology  of  diabetes  mellitus.  The  pathology  of  glycohasmia  is  the  pathol- 
ogy of  the  diabetic  disease. 

Anatomical  Appearances. — Although  the  pathological  anatomy  of  dii- 
betes  mellitus  is  not  known,  certain  anatomical  changes  have  been  found  with 
sufficient  frequency  to  deserve  mention  in  this  connection.  That  any  of  the* 
changes  are  concerned  in  the  production  of  diabetes  mellitus  has  not  been 
proven. 

[Dickinson  ^  believes  diabetes  to  be  always  dependent  upon  changes  in  the 
central  nervous  system,  the  most  important  of  which  are  dilatation  of  the 
arteries  and  perivascular  spaces,  minute  hemorrhages,  and  disintegration  of 
nerve-elements.  Such  changes,  however,  are  not  constant  in  diabetes,  and 
have  been  found  in  other  diseases. — H.l  Frerichs  also  found  dilatation  of  the 
vessels,  capillary  hemorrhages,  and  minute  myelitic  foci  frequently  present 
in  the  medulla  oblongata  after  death  from  saccharine  diabetes. 

The  liver  may  be  large,  small,  or  of  normal  size,  hyperaemic,  anaemic,  or  of 
normal  vascularity,  and  the  hepatic  cells  fatty,  atrophic,  or  normal.  In  other 
words,  there  is  no  anatomical  basis  for  the  current  theory  which  refers  dia- 
betes mellitus  to  abnormalities  in  the  circulation  or  in  the  functions  of  the 
liver.  The  amount  of  glycogen  in  the  liver  of  diabetica  seems  to  be  dimin- 
ished during  life. 

Attention  has  been  directed  in  recent  years  especially  to  alterations  in  the 
pancreas  in  cases  of  diabetes.  In  many  cases  atrophy  of  the  pancreas  hi? 
been  observed.  The  atrophy  of  the  gland-structure  may  be  combined  with 
increase  of  the  interstitial  connective  and  adipose  tissue.  Whether,  as  ha* 
been  surmised,  the  coeliac  plexus  be  involved  in  the  pancreatic  diseawisnot 
known.  (Glycosuria  is  occasionally  present  in  cases  of  cancer  and  of  calculous 
disease  of  the  pancreas.  It  is  claimed  that  diabetes  mellitus  associated  tith 
pancreatic  disease  runs  a  particularly  rapid  and  severe  course,  and  is  accop- 
paiiied  often  with  fatty  diarrhoea. 

[Kxtirpation  of  the  pancreas  in  the  dog  is  invariably  followed  by  diibetw 
»  Med.  Thnes  and  Qazette,  March  9,  1870,  and  TrtaiiM  on  DiiAtUn,  \9^k 
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ellitus,  the  aDimal  developing  also  polydipsia  and  polyphagia  and  becoming 
■eatly  emaciated.  To  produce  diabetes  experimentally  the  entire  pancreas 
ttst  be  removed.  It  is  said  that  if  a  portion  amounting  to  no  more  than 
le-tenth  of  the  gland  be  left  behind,  it  will  suffice  to  carry  on  its  function 
)  far  as  the  suppression  of  diabetes  is  concerned.  In  explanation  of  these 
cts  the  theory  has  been  advanced  that  the  pancreas  elaborates  a  glycolitic 
rment — i.  e.  a  ferment  which  destroys  glucose.  If  so,  it  is  manifest  thati| 
lis  ferment  does  not  pass  into  the  intestine  through  the  pancreatic  duct,  for 
abetes  is  not  produced  by  ligaturing  this  duct.  The  supposititious  ferment  is 
tnned  in  the  gland  and  absorbed  by  the  blood-vessels  and  lymphatics.^ — H.] 
The  kidneys  of  diabetic  patients  are  often  large  and  hyperaemic,  probably 
.  consequence  of  their  increased  functional  activity.  Glycogenic  degenera- 
OD  of  the  epithelial  cells  lining  the  looped  tubules  of  Henle  is  a  constant 
lange  in  diabetes  mellitus  (Ehrlich).  These  tubes  occupy  the  boundary- 
me  of  the  pyramids.  The  affected  cells  are  swollen  and  hyaline  in  appear- 
ice.  The  presence  of  glycogen  is  proven  by  the  reaction  with  iodine.  This 
laoge  is  probably  secondary  to  diabetes.  Chronic  diffuse  nephritis  is  not  a 
ire  complication  of  diabetes. 

A  hyaline  degeneration  of  the  walls  of  small  arteries  in  various  parts  of 
le  body  has  been  often  seen  in  diabetic  cases. 

Ad  excessive  amount  of  fatty  matter  in  the  blood,  constituting  lipsemia, 
common  in  diabetes. 

The  complications  of  diabetes  will  be  mentioned  in  connection  with  the 
linical  History. 

Clinical  History. — Notable  increase  of  the  urine,  or  polyuria,  is  usually 
e  symptom  which  first  awakens  suspicion  of  the  existence  of  the  disease, 
ot  only  are  the  acts  of  micturition  more  frequent,  but  the  quantity  of  urine 
ssed  in  a  given  time  is  much  greater  than  in  health.  The  urine  is  deficient 
color  in  proportion  to  the  amount  of  sugar  which  it  contains.  The  appear- 
ce  is  generally  clear  as  well  as  pale.  It  has  frequently  a  sweetish  odor 
e  that  of  whey.  The  presence  of  sugar  is  perceptible  to  the  taste.  Flies 
d  bees  are  attracted  to  it  if  emitted  on  the  ground.  The  density  exceeds 
at  of  healthy  urine  in  proportion  to  the  amount  of  sugar.  The  specific 
ayity  varies  between  1025  and  1074,  the  latter  being  an  extreme  of  in- 
cased density.  A  specific  gravity  below  1020  is  exceptional.  The  reac- 
»ii  is  in  most  cases  feebly  acid.  The  water  of  the  urine  is  more  or  less 
sreased ;  and  hence  the  increased  quantity  of  urine.  The  increase  in  the 
lantity  of  urine  is  generally  very  great,  and  sometimes  enormous.  It  may 
lount  to  fifty  pints  or  even  more  in  the  twenty-four  hours.  The  frequent 
Us  to  micturate  are  a  source  of  great  discomfort,  and  especially  during  the 
$ht  they  constitute  a  serious  evil  by  interfering  with  sleep.  The  action  of 
e  sugar  on  the  urethra  may  occasion  a  sense  of  heat  and  stinging  pains, 
flammation  and  excoriation  of  the  prepuce  and  glans  are  sometimes  pro- 
ced,  and  may  lead  to  phimosis.  I  was  led  to  the  discovery  of  diabetes  by 
examination  of  the  urine  in  a  case  in  which  the  patient  complained  only 
an  itching  sensation  in  the  middle  of  the  penis,  there  being  no  increase  of 
ine,  no  thirst,  and  no  symptom  of  any  disease  except  that  just  mentioned. 
ie  urine  was  found  to  be  loaded  with  sugar.  In  women  eczema  of  the 
Iva  is  a  frequent  effect,  giving  rise  to  distressing  pruritus.  It  has  been 
ited  that  more  liquid  is  contained  in  the  urine  in  some  cases  than  is 
jested.     This  may  be  true  for  a  limited  period,  but  examinations  extend- 

^  Vide  Nommes,  "  Etude  sur  le  Pancreas  et  sur  le  Diabele  Pancr^atique,"  Th^  de 
^  1889. 
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ing  over  several  days  show  that,  large  as  is  the  quantity  of  urine,  it  fa))« 
short  of  the  amount  of  liquid  contained  in  food  and  drink. 

Cases  differ  in  respect  of  the  quantity  of  urine  and  the  amount  of  sagar. 
Generally,  at  the  beginning  of  the  disease  the  quantity  of  urine  and  tl^^ 
amount  of  sugar  are  not  large,  but  the  increase  of  both  is  progressive  gs  tJe 
disease  advances.     Exceptionally,  the  quantity  of  the  urine  is  not  inerease(f, 
although  abounding  in  sugar.     This  has  been  true  of  several  cases  which 
have  come  under  my  observation,  the  patients  not  being  under  treatment, 
and  for  this  reason  the  disease  is  liable  to  be  overlooked.     The  quantitj  of 
both  urine  and  sugar  also  varies  at  different  periods  of  the  day,  being  gener- 
ally largest  within  a  certain  period  after  meals.     The  proportion  of  sugiria 
the  urine  varies  between  i  and  10  per  cent.,  in  extreme  cases  being  15  per 
cent.     Usually  from  2  to  4  per  cent,  is  found.     The  quantity  of  sugar  con- 
tained  in  the  urine  during  twenty-four  hours  has  been  known  to  amount  to 
fifty  ounces.    The  quantity  of  sugar  and  of  urine  may  be  diminished  by  inter- 
current  febrile  diseases  and  toward  a  fatal  termination  of  the  disease.  Inosite 
has  been  found  in  the  urine  in  some  cases  with  grape-sugar,  or  after  this  hid 
disappeared. 

The  daily  excretion  of  urea  in  diabetes  is  generally  markedly  increawL 
Uric  acid,  although  a  frequent  sediment  in  diabetic  urine,  is  not  excreted  in 
abnormal  amount.  In  many  but  not  in  all  cases  of  diabetes  there  is  a  notable 
excess  in  the  excretion  of  ammonia  by  the  urine.  This  is  associated  with  the 
presence  of  oxybutyric  acid,  a  substance  which  by  oxidation  gives  rise  to 
diacetic  acid.  Acetone  has  been  frequently  found  in  diabetic  urine,  but 
whether  it  be  preformed  or  originate  from  some  other  substance  in  the  urine 
is  uncertain.  Many  refer  the  formation  of  acetone  to  the  presence  of  diacetic 
acid,  which  is  probably  the  substance  which  imparts  to  the  urine  a  burgundy- 
red  color  upon  the  addition  of  ferric  chloride  (Gerhardt's  reaction).  Alhn- 
minuria,  although  not  rare,  is  to  be  regarded  as  a  complication. 

The  urine  when  preserved  for  several  days  undergoes  the  alcoholic  fenncn- 
tation.  It  remains  acid  and  is  devoid  of  the  ammoniacal  odor  which  is  emitted 
by  decomposed  healthy  urine.  It  is  rendered  turbid  by  the  development  of 
the  TonUu  cereimse,  or  yeast-fungus.  This  alcoholic  fermentation  impart^to 
the  urine  irritating  properties  which  cause  inflammation  and  irritation  of  the 
skin  with  which  it  comes  in  contact. 

Kmaciation  is  usually  marked  after  the  disease  has  existed  for  some  tine. 
Cases  differ  as  regards  the  rapidity  of  the  emaciation.  In  general,  it  i«  b 
proportion  to  the  abundance  of  sugar  in  the  urine  and  the  duration  of  the 
disease,  but  it  is  affected  in  a  greater  measure  by  the  condition  of  the  digert- 
ive  organs.  It  is  evident  that  certain  alimentary  principles  which  in  beilth 
contribute  to  the  growth  and  repair  of  the  body  are  lost  to  nutrition  in  thi« 
disease.  The  development  of  other  affections,  especially  pulmonary  tubercu- 
losis, increases  the  emaciation.  The  occurrence  of  diabetes  is  not  infrequentlj 
preceded  by  emiponpoiut  more  or  less  excessive. 

Increase  of  the  appetite  is  usually  a  prominent  symptom.  The  patient  in- 
gests much  more  food  than  in  health.  The  abnormal  appetite  may  amount  to 
bulimia  or  polyphagia.  This,  conjoined  with  progressive  decrease  of  weight, 
should  excite  suspicion  of  the  disease.  Exceptionally,  the  appetite  is  not 
iiicroased,  but,  on  the  contrary,  it  may  be  more  or  less  impaired.  Not  infr^ 
quently,  in  the  course  of  the  disease  the  appetite  fluctuates,  being  sometime* 
•rreater  and  sometimes  less  than  in  health.  It  fails  as  the  diisease  approaches 
H  fatal  termination. 

Thirst  is  one  of  the  first  symptoms,  occurring  as  soon  as  the  qoantitT  <^ 
urine  is  increased.  It  is  urgent  in  proportion  to  the  degree  of  diuresis.  The 
(juaiitity  of  li<|uid  ingested  is  sometimes  enormous.     The  nece«8ity  of  driok 
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during  the  night  contributes,  with  the  calls  to  urinate,  to  prevent  sleep. 
Dryness  of  the  mouth  is  a  source  of  considerable  inconvenience.  The  tongue 
is  sometimes  moist  and  coated,  and  sometimes  dry  and  reddened.  The  gums 
mre  generally  affected.  They  are  softened,  and  either  pale  or  reddened,  bleed- 
ing readily  on  pressure.  The  teeth  may  become  loosened  and  carious.  The 
saliva  is  usually  acid. 

Digestion,  until  the  disease  is  far  advanced  or  until  serious  complications 
occur,  generally  appears  to  be  well  performed.  Dyspeptic  ailments,  however, 
mre  not  uncommon.  If  vomiting  occur,  the  vomited  matter  is  found  to  con- 
tain sugar.  Sugar  is  also  contained  in  the  feces.  Constipation  is  the  rule, 
bat  in  some  cases  diarrhoea  alternates  with  constipation.  The  dejections  show 
s  deficiency  of  bile. 

The  respiratory  function  is  not  disordered,  save  by  the  pulmonary  affec- 
tions with  which  the  disease  is  liable  to  become  complicated,  especially  pul- 
monary tuberculosis.  The  respirations  are  somewhat  fewer  than  normal 
if  there  be  no  pulmonary  complication.  It  is  stated  that  the  amount  of 
carbonic  acid  in  the  expired  air  is  less  than  in  health.  The  breath  has 
a  mawkish,  sweetish  odor  which  is  quite  characteristic.  It  has  been  com- 
pared to  the  odor  of  hay  and  of  apples.  I  have  recognized  a  patient  whom 
I  had  examined  at  a  clinic  months  before,  and  whose  features  I  had  entirely 
forgotten,  as  soon  as  he  came  sufficiently  near  for  the  odor  of  his  breath  to 
be  perceptible.  In  repeated  instances  I  have  been  led  to  suspect  the  disease 
by  this  peculiar  odor.  The  condition  of  the  gums  and  teeth  renders  the 
breath  in  some  cases  fetid. 

The  circulation  often  offers  no  symptoms  of  importance.  The  pulse,  if  at 
all  affected,  is  oftener  retarded  than  accelerated,  exclusive,  of  course,  of  the 
effect  of  complications.  I  have  observed  capillary  congestion  of  the  surface 
in  a  notable  degree.  Symptoms  denoting  cardiac  weakness  are  sometimes 
present,  causing  shortness  of  breath  and  tendency  to  syncope.  Failure  of 
heart-power  may  occur  suddenly  and  terminate  fatally.  The  temperature 
of  the  body  is  lowered,  the  thermometer  in  the  axilla  showing  a  temperature 
of  96°  or  95°  F.  in  some  cases  in  which  the  disease  is  uncomplicated.  The 
skin  usually  is  dry  and  rough.  It  is  rare  for  perspiration  to  occur  except 
when  pulmonary  tuberculosis  becomes  developed.  Furfuraceous  desqua- 
mation of  the  epidermis  is  not  uncommon.  It<;hing  of  the  skin  is  a  symptom 
which  sometimes  occasions  much  annoyance.  Diabetics  are  subject  to  car- 
buncles, boils,  and  various  eruptions — namely,  psoriasis,  lichen,  eczema,  and 
impetigo.  Spontaneous  gangrene  of  the  lower  Umbs  is  an  occasional  event. 
I  have  known  of  several  instances  in  which  this  occurred.  The  gangrene 
resembles  gangrsDna  senilis.  Ulcerations  of  the  lower  limbs  without  gan- 
grene have  been  observed.  Wounds  and  surgical  operations  often  take  an 
unfavorable  course  in  diabetic  patients.  In  protracted  cases  oedema  of  the 
legs  frequently  occurs.  Bright's  disease  is  an  occasional  complication  of 
diabetes. 

Muscular  feebleness  is  more  or  less  marked  and  progressive.  Aside  from 
the  effect  of  complications,  the  patient  is  enfeebled  in  proportion  to  the 
excessive  excretion  of  the  urine,  the  amcuint  of  sugar  which  it  contains,  and 
the  duration  of  the  disease.  Troubles  of  vision  are  not  very  infrecjuent. 
Amblyopia,  or  feebleness  of  vision,  sometimes  occurs  early,  and  may  event- 
uate as  the  disease  advances  in  confirmed  amaurosis,  either  complete  or 
incomplete.  Troubles  of  accommodation  are  not  rare.  In  the  majority  of 
cases  in  which  the  vision  is  affected  the  defect  is  slight  or  moderate.  Com- 
plete amaurosis  is  extremely  rare.  In  the  cases  in  which  amaurosis,  com- 
plete or  incomplete,  exists,  the  ophthalmo.**cope  shows  atrophy  of  the  optic 
discs.     Retinitis  is  a  ground  for  suspecting  that  albuminuria  coexists.     The 
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diabetic  condition  also  favors  the  development  of  soft  cataract.  In  some 
cases  recovery  from  defect  of  vision  occurring  in  diabetes  takes  place  after 
the  sugar  has  disappeared  from  the  urine.  Diminution,  and  at  lengtb 
extinction,  of  venereal  desire  belong  to  the  clinical  history  of  the  disease. 
This  effect  frequently  occurs  early  in  the  history  of  the  disease,  before  tbe 
general  powers  of  the  system  are  much  reduced.  It  may  be  the  firet  gjmp. 
tom  noticed  by  the  patient.  It  is  not,  however,  a  constant  symptom.  Iq 
Women  the  menstrual  discharge  gradually  diminishes  and  is  at  length  ign. 
pressed. 

Certain  symptoms  referable  to  the  nervous  system  are  of  great  importanee 
in  the  history  of  diabetes.  The  mental  condition  frequently  undergoes  a 
marked  change ;  the  patients  become  irritable,  sad,  and  hypochondriacal;  and 
the  intellectual  faculties  are  enfeebled.  Neuralgia,  affecting  most  frequentlj 
the  sciatic  nerve  and  often  occurring  on  both  sides  of  the  body,  is  an  obirti- 
nate  symptom  in  some  cases  of  diabetes.  Occipital  and  trigeminal  nearalgia; 
have  also  been  repeatedly  observed.  Absence  of  the  knee-phenomenon  w  not 
an  infrequent  symptom  in  diabetes. 

By  far  the  most  important  of  the  nervous  symptoms  of  diabetes  are  th(Wf 
which  have  been  embraced  under  the  name  diabetic  coma.  The  coma  may 
follow  physical  over-exertion,  mental  excitement,  or  some  slight  bodily  ail- 
ment, such  as  pharyngitis,  gastritis,  or  bronchitis,  or  it  may  appear  without 
any  apparent  exciting  cause.  The  advent  of  coma  may  be  sudden.  b« 
more  frequently  it  is  preceded  by  premonitory  symptoms,  of  which  the  mott 
important  are  headache,  nausea,  and  vomiting,  a  sensation  of  anxiety  and 
of  oppression,  restlessness,  and  noisy  delirium,  sometimes  attended  with  iiti 
of  screaming.  With  or  without  this  premonitory  period  of  excitement  aw) 
delirium  the  patient  sinks  into  a  state  of  somnolence  deepening  into  com 
The  coma  is  usually  accompanied  with  a  peculiar  dyspncea,  without  erideoet 
of  disease  of  the  lungs  or  air-passages,  the  respirations  being  strong,  deep. 
and  often  noisy.  The  number  of  respirations  is  either  normal  or  more  f^ 
quently  moderately  increased.  The  pulse  usually  is  small  and  freqaeot 
The  temperature  usually  is  subnormal.  A  peculiarity  of  diabetic  coma  it 
the  marked  ethereal  odor  of  the  breath,  compared  to  the  odor  of  fruit  or  of 
chloroform.  The  urine  in  the  great  majority  of  cases  presents  GerhardtV 
reaction.  The  duration  of  the  coma  is  generally  between  one  and  three  daji) 
but  it  may  be  shorter  or  longer.  The  termination  is  generally,  hat  iM 
necessarily,  fatal.     Coma  may  occur  without  the  characteristic  dyspnea. 

The  most  plausible  explanation  of  diabetic  coma  refers  this  Symptom  tt 
the  presence  of  some  toxic  substance  in  the  blood,  but  we  are  ignonntuti 
the  nature  of  this  substance.  The  fruity  odor  of  the  breath  and  the  changw 
in  the  urine  have  led  to  the  supposition  that  acetone  or  some  kii^^r^  ^^ 
stance  is  the  toxic  agent;  but  it  has  not  been  possible  to  confirm  thi» sup- 
position. It  is  not  probable  that  the  coma  is  due  to  fatty  embolism,  is  hi* 
been  suggested. 

Coma  may  occur  in  diabetes  from  urasmia,  sudden  failure  of  heart-power, 
and  cerebral  hemorrhage,  but  these  cases  are  not  identical  with  the  so^lled 
diabetic  coma.  ^ 

The  COURSE  of  diabetes  is  generally  slow.  Its  development  is  impcr- 
coptible,  and  when  discovered  it  had  probably,  in  most  cases,  existed  for  a 
considerable  period.  It  is  therefore  difficult  to  fix  the  date  of  its  origia; 
but,  dating  from  the  time  when  its  existence  is  known,  in  most  easei 
it  continues  for  many  months,  and  not  infrequently  for  many  years,  before 
ending  fatally.  Its  duration  is  indefinite  and  variable.  Exceptiomllj,  it 
runs  rapidly  to  a  fatal  issue.  Generally  in  these  cases  the  patient  is  cut  of 
by  some  intercurrent  affection.     The  existence  of  diabetes  notably  toptin 
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the  tolerance  of  other  diseases.  Griesinger  found  the  mean  duration  in  225 
cases  to  he  between  two  and  three  years.  Cases  have  been  described  under 
the  name  diabetes  acutus  in  which  the  disease  has  appeared  only  a  few  days 
or  weeks  before  death. 

Causation. — In  the  vast  majority  of  cases  of  diabetes  the  age  is  between 
thirty  and  fifty  years.  Tlie  disease  occurs  in  infancy,  youth,  and  advanced 
life,  but  instances  are  rare.  Facts  go  to  show  that  predisposition  is  an  import- 
ant factor  in  the  causation,  and  that  this  predisposition  may  be  inherited.  Of 
36  cases  recorded,  with  reference  to  this  point,  by  A.  Flint,  Jr.,  in  10  two  or 
more  cases  occurred  in  members  of  the  same  family.  In  one  instance  a  father, 
an  uncle,  two  sisters,  two  brothers,  and  a  son  of  one  of  the  sisters  were  affected 
with  the  disease.^  As  regards  pathogenetic  influences  pertaining  to  climate, 
reason,  diet,  temperament,  habits  of  life,  etc.,  we  have  only  conjectures  with- 
out any  precise  information.  Men  are  oftener  affected  than  women.  Of  the 
225  cases  analyzed  by  Griesinger,  in  172  the  patients  were  men,  and  in  53 
women. 

In  a  considerable — not  a  large — number  of  instances  the  disease  follows 
some  injury  of  the  head  or  spine  or  a  concussion  of  the  whole  body.  In 
some  of  these  instances  the  glycosuria  may  have  been  only  a  transient  symp- 
tom, and  in  other  instances  there  may  be  room  for  doubt  as  to  any  causative 
connection,  considering  that  in  a  large  majority  of  cases  no  such  causation  is 
evident.  A  constant  connection  has  not  been  established  between  the  disease 
and  cerebral  lesions  affecting  the  floor  of  the  fourth  ventricle,  which  the  experi- 
ments of  Bernard  on  animals  showed  to  stand  in  a  causative  relation  to  glyco- 
suria. Autopsical  examinations  in  cases  of  diabetes  mellitus  have  failed  to 
discover  lesions  in  this  situation,  and  lesions  have  been  found  here  when 
diabetes  had  not  existed.  No  pathological  connection  of  the  disease  with 
any  anatomical  changes  in  the  liver  has  been  ascertained.  Syphilis  and 
gout  have  been  assigned  a  share  in  the  causation,  but  with  what  propriety 
is  uncertain. 

The  disease  in  some  cases  has  been  attributed  to  violent  mental  emotions. 
[Prof.  Cantani  of  Naples,  whose  experience  of  diabetes  was  based  on  the 
study  of  more  than  one  thousand  cases,  believed  the  principal  cause  of  this 
disease  to  be  the  abuse  of  farinaceous  and  saccharine  substances.  In  support 
of  this  view  he  adduces  the  following  facts :  In  Naples,  where  the  diet  of 
the  people  is  largely  farinaceous,  diabetes  is  so  prevalent  that  a  physician  in 
large  practice  may  have  twenty  or  thirty  cases  of  the  disease  under  observa- 
tion at  the  same  time.  On  the  other  hand,  in  Genoa,  where  the  amount  of 
meat  consumed  by  the  inhabitants  is  large,  it  is  difficult  to  obtain  a  case  of 
diabetes  for  clinical  purposes. 

According  to  Cantani,  diabetes  begins  with  non-combustion  of  a  fraction 
of  the  ingested  carbohydrates,  and  therefore  there  appears  in  the  urine — 
which,  as  a  rule,  is  not  increased  in  quantity  at  this  early  stage — only  the 
Don -assimilated  sugar.  By  degrees  less  and  less  sugar  is  consumed,  until  at 
last  there  comes  a  stage  when  the  amount  of  sugar  excreted  corresponds 
exactly  with   that  ingested.     It  is  therefore,  according  to  Cantani,  no  real 

Srivation  to  eliminate  carbohydrates  from  the  diet  of  a  diabetic,  at  least  in 
itc  stages  of  the  disease,  for  they  serve  no  nutritive  purpose.  They  are 
excreted  practically  unchanged,  and  are  the  chief  cause  of  the  polyuria  and 
its  evil  consequences. 

The  other  principal  theory  of  the  etiology  of  diabetes  is  that  of  Ebsteiii. 
This  observer,  having  determined  by  a  series  of  ingenious  experiments  that 

'  Jmimal  of  the  American  Medical  AsMcinlion,  April  17,  1886.    The  "son  of  one  of  the 
"  developed  diabetes  since  the  note  ap|H?are<l  in  the  Journal. 
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carbon  dioxide  retards  the  conversion  of  glycogen  into  sugar  outode  of  the 
body,  employs  this  fact  to  explain  the  non-combustion  of  sugar  n  tk 
diabetic.  He  believes  diabetes  to  have  its  source  in  a  general  altenuon  of 
the  }»rotoplasni  of  the  body,  as  a  result  of  which  it  produces  less  thutk 
normal  amount  of  COj.  In  consequence  an  excessive  quantity  of  gljeo^ 
is  converted  into  sugar,  giving  rise  to  the  glycaemia  and  glycosuria  of  & 
betes.— H.] 

DiAUNOSis. — It  is  to  be  borne  in  mind  that  the  fact  of  sugar  existing ii 
the  urine  is  not  alone  sufficient  evidence  of  the  existence  of  the  disease  aader 
consideration.  Sugar,  generally  in  small  quantity  and  for  a  transient  period. 
is  not  infrequently  found  in  the  urine  in  the  course  of  various  maladia.  li 
aged  persons  the  urine  sometimes  temporarily  contains  a  considerable  tmout 
of  sugar.  A  number  of  instances  have  fallen  under  my  observation.  Ikfr 
known  much  needless  uneasiness  to  be  occasioned  by  announcing  t^>  a  ] 
the  discovery  of  a  trace  of  sugar  after  an  analysis  of  the  urine. 

If  diabetes  exist,  saccharine  urine  is  more  or  less  persistent,  the 
of  sugar  is  unusually  large,  and  generally  the  quantity  of  urine  is  doUU} 
increased.  These  points  relating  to  the  urine  render  the  diagnosis  suffidcBtl} 
easy  and  positive.  The  diagnosis  is  confirmed  by  other  symptoms  beloogins 
to  the  clinical  history  of  the  disease.  If  the  quantity  of  urine  be  coasder- 
ably  increased,  and  on  testing  with  the  urinometer  the  specific  gravity  be 
found  high,  sugar  is  probably  present.  Sugar,  however,  is  sometimes  pres- 
ent in  urine  of  low  specific  gravity.  In  cases  of  polyuria  in  which  only 
the  water  of  the  urine  is  increased,  as  in  diabetes  insipidus,  the  ^paiik 
gravity  is  extremely  low,  sometimes  but  little  above  that  of  spring-wattf 
The  fragrant  odor  of  diabetic  urine  is  characteristic,  and  it  froths  readily 
on  agitation,  the  air-bubbles  remaining  for  some  time,  but  the  practitioner 
should  not  be  satisfied  without  demonstrative  proof  of  the  projencc  of  suiar 
Of  the  several  methods  of  testing  urine  for  sugar,  one  readily  available  i*  th« 
fermentation  test.  A  common  test-tube  or  phial  containing  a  little  nniinan 
yeast  is  to  hv  filled  with  urine,  inverted  and  placed  in  a  saucer  containing  iIm 
urine,  care  being  taken  to  prevent  the  entrance  of  air.  Kept  at  a  tempera 
turo  of  70°  F..  fermentation  ensues,  and  the  gas  formed  rises  in  the  tube  tnd 
displaces  the  urine.  The  gas  is  shown  to  be  carbonic  acid  from  its  failurf  i** 
support  combustion,  (^hristison  states  that  a  cubic  inch  of  the  carbonic  aciJ 
ibrnied  in  the  fermentation  test  represents  a  grain  of  sugar.  Of  the  varif«u> 
other  methods  of  testing  for  sugar,  the  employment  of  Fehling  s  .s«>lution  i* 
the  most  convenient,  and  it  is  sufficiently  reliable.  I  have  found  this  xeA 
as  prepared  by  S(juibb  in  two  separate  solutions,  to  remain  unchanged  fi»r.^ 
year  kept  in  glass-stoppered  bottles,  although  used  almost  daily.  Bi»itg\»r? 
lest  with  the  subnitrate  of  bismuth  is  readily  applied.  The  polarixation  tt-t 
is  probably  the  most  accurate,  but  it  is  not  necessary  to  resort  to  this  f'»r 
clinical  purposes.  If  it  be  desired  to  ascertain  the  actual  amount  of  supr 
excreted  in  a  given  period,  the  volumetric  method  of  analysi.<  by  Fehlin*:'? 
test  or  Roberts's  differential  density  method  may  be  employed.'  Examina- 
tions of  urine  are  to  be  repeated,  in  the  first  place,  to  settle  the  persistenot  t»f 
tlie  saccharine  condition,  and  in  the  second  place  with  reference  to  inipruvt^ 
ment  or  otherwise.  [A  convenient  instrument  for  the  estimation  of  tbe 
(juantity  of  sugar  in  the  urine  has  been  recently  devised  by  Dr.  Charles  W 
l*unly  of  Chicago. — II.] 

PRoiiNosis. — A.*?  regards  prognosis,  a  distinction  is  to   be  made  betwetii 
cases  in   which   the  sugar  disappears  from  the  urine  when  the  diet  is  free 
'  Vide  Roberts,  Urinary  and  Renal  DiseoMs,  Philadelphia,  1878. 
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from  carbohydrates,  and  cases  in  which  sugar  persists  during  a  strictly  albu- 
nuDOus  diet.  The  former  class  of  cases  is  in  general  more  amenable  to  treat- 
ment and  offers  a  better  prognosis  than  the  latter.  The  milder  cases  may, 
however,  become  severe,  and  they  may  terminate  fatally  by  some  of  the 
many  complications  to  which  diabetic  patients  are  subject. 

An  early  diagnosis  diminishes  the  gravity  of  the  prognosis.  This  fact  en- 
forces the  importance  of  examining  the  urine  for  sugar  in  all  cases  in  which 
there  are  any  grounds  for  suspecting  its  presence ;  and  it  is  to  be  recollected 
that  sugar  is  sometimes  persistently  present  when  the  quantity  of  urine  is 
not  much,  nor  even  at  all,  increased,  and  when  the  specific  gravity  is  not  nota- 
bly above  the  normal  standard.  Examination  of  the  urine  for  sugar  should 
not  be  omitted  whenever  failure  of  strength  or  emaciation  occurs  without 
apparent  cause,  and  especially  if  the  appetite  be  increased  rather  than  dimin- 
ished. Unusual  thirst,  dryness  of  the  month  or  fauces,  acidity  of  the  saliva. 
impairment  of  vision,  obstinate  neuralgia,  dimininution  or  extinction  of  vene- 
real desire,  dryness  and  itching  of  the  skin,  irritation  or  inflammation  of  the 
prepuce  or  glans  penis,  and  pruritus  vulvae,  should  suggest  the  possibility 
of  the  existence  of  this  disease.  A  certain  amount  of  increase  in  the  quan- 
tity of  urine  may  not  attract  the  attention  of  the  patient,  or  the  patient  may 
not  deem  it  a  symptom  of  importance,  and  it  is  therefore  necessary  for  the 
physician  to  direct  inquiries  to  this  point. 

The  age  and  the  weight  of  the  body  have  a  bearing  on  the  prognosis.  The 
prognosis  is  in  general  unfavorable  in  proportion  to  the  youth  of  the  patient. 
and  as  regards  this  disease  corpulence  is  a  distinct  advantage. 

The  existence  or  development  of  complications  is  of  great  influence  in  the 
prognosis.  The  majority  of  fatal  cases  of  diabetes  terminate  either  in  phthisiH 
or  in  diabetic  coma.  According  to  some  statistics,  the  most  frequent  cause 
of  death  is  coma.  The  phthisis  is  a  genuine  pulmonary  tuberculosis.  Other 
not  infrequent  complications  which  may  prove  fatal  are — pneumonia,  nephri- 
tis, carbuncles,  gangrene,  and  cerebral  hemorrhage.  The  existence  of  diabetes 
lessens  the  ability  to  cope  with  affections  which  under  other  circumstances 
might  not  prove  serious.  Not  a  few  cases  terminate  in  debility  and 
marasmus.^ 

In  respect  of  prognosis  much  depends  on  the  ability  and  willingness  of  the 
patient  to  efficiently  carry  out  the  dietetic  treatment. 

Undoubtedly,  the  majority  of  cases  of  diabetes  mellitus  terminate  fatally 
sooner  or  later.  My  experience,  which  has  been  considerable,  has  led  me, 
however,  to  modify  somewhat  the  views  respecting  prognosis  which  were 
expressed  in  the  early  editions  of  this  work.  The  disease  seems  to  me  less 
formidable  than  heretofore,  provided  proper  treatment  be  adopted  and  per- 
sisted in.  Moreover,  I  have  met  with  a  number  of  cases  which  illustrate  the 
tolerance  of  the  disease  by  those  who  have  not  been  aware  of  its  existenot^ 
and  by  those  who  refuse  to  submit  to  rigid  dietetic  restrictions.  In  the  great 
majority  of  cases  the  diabetic  condition  may  be  notably  ameliorated,  but  there 
is  always  more  or  less  danger  of  a  relapse  even  in  cases  in  which  the  sugar  has 
been  made  to  disappear  and  the  patient  has  regained  his  usual  health. 

Treatment. — The  essential  treatment  of  diabetes  mellitus  is  dietetic.  The 
object  is  the  exclusion,  as  far  as  possible,  of  sugar  and  starch  from  the  diet. 

*  Of  250  fatal  cases  obeerved  and  analyzed  by  Frerichs,  the  following  were  the  causes 
of  death :  Exhaustion,  18 ;  phthisis,  34 ;  pneumonia,  7 ;  nenliritis,  8 ;  carbuncles,  (S ;  cere- 
bral hemorrhage,  1 0 ;  cerebral  softening,  2 ;  cerebro-spinaf  meningitis,  3  j  other  compli- 
cations (cancer,  etc.),  9 ;  and  in  all  the  remaining  cases  (153)  coma  diabeticum  f  Frerichs, 
UAer  den  Diabeteny  Berlin,  1884).  Most  statistics  have  shown  a  larger  proj^Kirtioii  of 
phthisical  cases;  for  instance,  43  i)er  cent,  in  Griesinger's  analysis. 
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In  proportion  us  thij*  ubject  is*  effected  the  glTC»>li  • 

i.sli.     Not    infrequently  ail  evidence  of  the  dm::i- 

dietetie  troatment,  and  the  patient  is  apparently  in  purlfjiL  Ucolilk.    l>ii 

in  the  way  t>f  success  under  this  treatment  ariiie  fn^m  the  inahihtv  fo  i 

out  rigidly.      Patients  sometimes  have  not  sufficient  strength  ' 

and  persevere  in  the  dietetic  restnetions.      In  some   eases  th: - 

not  exist,  but  the  system  will  not  tolerate  the  rei^tnetion.^ 

tions  give  way  under  the  emitinuanceof  the  treatment,     T   i;  ; 

ciated  diseasefi  sometimes  render  its  adoption  inipraetioahie. 

In  not  a  few  instances  the  pliTsician  is  responsible  for  watit  of  suf^oounriiJiJ 
diele<tic  treatment,  his  instructions  not  being  given  with  sufficient  prrrivrtu  lij 
will  nut  be  suffieient  to  say,  in  general  terms,  that  saeeharine  and  ftt™"-*'^  - 
cie8  of  diet  are  to  be  avoided.  Most  patients?  liave  «•*!  sufficient 
of  alimentary  principles  to  discriminate  correctly  the  food  wliich  i- 
I  have  known  instances,  for  example^  of  diabetic  patients  eating  fr^ 
and  corn-meal  bread  under  the  belief  that  only  wheal  bread  \s 
It  is  essential  that  a  written  or  printed  list  be  furninhed  to  pa 
articles  which  may  enter  into  the  diet  and  of  all  those  whi^U  an  t^^ 
excluded,  i^uch  a  list  is  essential  in  order  to  meet  another  ri*i|a!sit<^  fr*f  , 
cess.  The  dietetic  treatojent  must  be  made  to  satisfy  not  on' 
nutrition^  but  the  desires  of  the  patient.  This  can  l»e  done  «m 
the  articles  of  diet  from  day  by  day  Jjy  making  combinatiun&  to  nuit  thf 
tite,  and  by  tin?  preparation  of  food  in  ways  to  be  aeeeptoble  to 
Hence  the  diet-list  should  be  as  cumprehensive  aa  pog.^ible. 

Bread  occasions  more  difficulty  than  any  other  article  of  food.  The  i 
of  the  phrase  *'  staiT  of  life/*  as  applied  to  bread,  is  appreeiatt^d  wbeo  th 
attempt  is  made  to  exclude  it  persistently  from  the  dirt,  Diabetic 
of  good  resolution  will  begin  the  dietetic  treatment  with  the  tvnvictia 
they  can  do  very  well  without  bread,  but  after  a  time  the  d^nirp 
becomes  too  imperative  to  be  resisted  without  great  discomfort.  Tlu*  fii 
then^  is  to  be  accepted  that  some  form  of  bread  must  enter  into  tl 
Different  gubstitutes  for  broad  which  have  been  devised  do  not  *atiid 
want  of  it.  Flour  consisting  only  of  bran,  prepared  after  Vnv 
is  generally  tolerated  but  for  a  short  time.  Patients  soon  hav 
for  it,  and,  aa  it  is  innntritious,  there  is  then  no  advantage  in  i 
use.  This  is  measurably  true^  also,  of  flour  consisting  of  pun 
the  almond-flour  recommended  by  Pavy.  Either  a  certain  <|i 
nary  bread  must  be  allowed,  or  a  bread  must  be  need  containih^  ,. 
proportion  of  starch  without  its  entire  exclusion.  A  bread  made  by 
H,  V.  Ilecker  &  Co.  of  New  York  contains  a  very  small  proportion  of 
This  bread  is  light  and  agreeable,  but  it  refjuires  great  care  in  ItM  prep«riti«i« 
Analyses  made  by  Prof  C.  A.  Doremus  gave  between  1  and  21  |»er  ceot  xi 
etarch,  whereas  in  ordinary  bread  the  proportion  is  about  55  per  cent  hi 
namber  of  cases  in  which  I  have  advised  its  use  patients  have  found  it  lo  I 
a  satisfactory  form  of  bread. 

The  bill  of  fare  for  diabetica  is  very  extensive.     All  ^ 
are  allowable.     Soups  of  various  kinds  may  be  preparer 
vermicelli,  or  any  other  article  wliich  cont^iins  starch.     Fibh  *»t  cvnf  v  > 
tion  may  be  eaten,  either  fresh,  salted,  or  prescrvc<l  in  oil.     Of  nitijts,] 
try,  and  game, there  is  but  a  single  exception — namely,  the  liven*  may  i 
enough  sugar  to  warrant  their  exclusion,     Sahidn  may  be  made  i»f  lefti 
ery,  cucumber,  romaine,  watercress,  Brussels  s[»ruuts,  chicory,  doiidelion,] 
onions,  coldslaw,  and  olives.    Of  vegetjibles^  other  than  ihofie  j"^f 
list  embraces  spinach,  cabbage,  cauliflower,  Mtring  beans,  pv 
sorrel,  radishes,  rou?-hroom8.  asparagus,  truffles,  artichokes,  "n-i 
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salsify,  and  tomatoes.  Eggs,  caviar,  cheese  of  all  kinds,  butter,  cream  in 
moderation,  unsweetened  jellies,  filberts,  pecan-nuts,  almonds,  butternuts  and 
walnuts,  Brazil-nuts,  and  cocoanuts  are  included.  Of  drinks,  coffee,  tea,  and 
cocoa  without  sugar,  whiskey,  brandy,  gin,  claret,  Burgundy,  and  dry  sherry 
are  permissible.  Glycerin  may  be  used  in  lieu  of  sugar  in  coffee  and  tea.  A 
patient  under  my  care  ate  with  relish  custards  made  with  glycerin  instead  of 
sagar.  It  is  stated  that  mannite,  inosite,  levulose,  and  inulin  are  forms  of 
sugar  which  may  be  taken  without  rendering  the  urine  saccharine.  This 
statement  needs  further  confirmation  based  on  experimental  observation. 
The  interdicted  kinds  of  food  are — sugar,  syrups  of  all  kinds,  and  honey, 
wheat  and  rye  flour  and  corn-meal,  arrowroot,  sago,  tapioca,  oatmeal,  barley, 
potatoes,  beets,  parsnips,  carrots,  rhubarb,  peas  and  beans,  chestnuts,  sweet 
fruits  of  any  kind,  chocolate,  cider,  most  malt  liquors,  champagne  and  other 
qMurkling  wines,  all  the  sweet  wines,  sweetened  spirits,  and  liqueurs.  The 
admissible  articles  of  diet  have  been  conveniently  arranged  by  Austin  Flint, 
Jr.,  in  the  form  of  a  bill  of  fare.^ 

The  very  bitter  ales  may  be  taken  moderately  Turnips  are  considered 
by  some  as  allowable.  Celery  is  interdicted  by  some,  but  probably  without 
reason.  There  have  been  doubts  as  to  tomatoes,  but  they  are  probably  cor- 
rectly placed  in  the  list  of  allowable  articles.  The  quantity  of  ingested  fluids 
should  be  moderately  restricted. 

For  the  sake  of  emphasis  it  may  be  repeated  that  success  will  depend  on 
the  pains  taken  to  vary,  combine,  and  prepare  the  allowable  kinds  of  food,  so 
as  to  render  the  diet  satisfactory  as  regards  the  patient's  taste,  appetite,  and 
digestion.  To  do  this  will  require  much  and  constant  attention  on  the  part 
of  those  who  have  charge  of  the  dietary  of  diabetic  patients.  It  is  difficult 
to  carry  out  the  dietetic  treatment  properly  in  hospitals.  Patients  can  rarely 
have  it  properly  carried  out  in  hotels  and  boarding-houses.  Poverty  is  some- 
times a  serious  obstacle  in  the  treatment  of  this  disease. 

Under  the  dietetic  treatment,  faithfully  carried  out,  the  sugar  in  the  urine 
is  speedily  diminished.  In  a  considerable  proportion  of  cases  it  disappears ; 
the  quantity  of  urine  decreases  and  often  becomes  normal  in  this  regard  ;  the 
thirst  disappears,  and  there  may  be  no  evidence  of  ill  health.  Patients  have 
repeatedly  declared,  even  when  the  urine  still  contained  some  sugar,  that 
were  it  not  for  the  knowledge  of  this  fact  they  would  not  suspect  the  exist- 
ence of  any  malady.  Not  infrequently  there  is  a  consciousness  of  better 
health  than  for  a  long  time  before  the  diabetic  disease  was  discovered. 

The  return  to  the  articles  which  are  not  in  the  list  of  those  allowable  is  to 
be  made  afler  a  time  gradually  and  tentatively,  watching  the  effect  upon  the 
urine.  Probably  in  most  instances  an  unrestricted  diet  will  cause  a  return  of 
the  saccharine  urine  if  the  cases  of  transient  diabetes,  to  which  reference  has 
been  made,  be  excepted.  Under  these  circumstances  patients  cannot  be  con- 
sidered as  cured ;  but,  on  the  other  hand,  the  restricted  diet,  with  proper 
pains,  may  be  well  tolerated  indefinitely,  the  general  health  remaining  excel- 
lent. Although,  therefore,  the  disease  be  not  cured  (quotipg  the  language  of 
Senator),  it  may  be  made  entirely  harmless. 

Reference  may  be  here  made  to  the  skimmed-milk  treatment  proposed  by 
Donkin.  His  method  consists  in  confining  the  patient  strictly  to  skimmed 
milk,  from  six  to  eight  pints  being  taken  daily,  the  treatment  to  be  continued 
for  ten  or  twelve  weeks,  after  this  period  other  articles  of  diet  being  grad- 
nally  added  and  at  length  substituted.  That  this  plan  of  treatment  has 
proved  temporarily  useful   in  some  instances  must  be  admitted;   in  most 

'  A.  Flint,  Jr.,  "  On  the  Treatment  of  Diabetes  Mellitus,"  Journal  of  the  Am.  Med 
Amoeiation,  July  12,  1884. 
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distances,  however,  it  has  been  not  only  nugatory,  but  hurtful  »nd  eye* 
destructive. 

As  regards  the  employment  of  drugs,  if  there  be  no  special  symptomitie 
indications  to  be  met  by  remedies,  before  any  medication  is  employed  it  sbooM 
be  ascertained  how  much  may  be  effected  by  diet  alone. 

The  alkalies,  first  employed  for  theoretical  reasons,  have  been  found  to  be 
useful  in  some  cases.     Trousseau's  method  was  to  give  a  drachm  diuly  of  tW 
bicarbonate  of  soda,  and  to  increase  the  doses  gradually  to  three  or  evenfow 
drachms.     In  order  to  avoid  the  evils  incident  to  super-alkalinity  of  the  bkmd 
he  advised  that  the  remedy  be  given  only  during  ten  consecutive  days  in  etck 
month.     I  have  seen  the  good  effect,  apparently,  of  this  treatment  when  there 
was  not  much  restriction  in  diet.     The  benefit  which  patients  derive  frooi 
treatment  at   Carlsbad    and  Vichy  cannot  depend  greatly  on  the  alktlinc 
springs,  for  the  same  benefit  is  not  derived  from  the  water  when  taken  at    l^-.\ 
home.     The  credit  belongs,  in  a  great  measure,  to  accessory  circumstances  in 
these  watering-places  and  to  the  treatment  in  other  respects.     A  cure  is  not 
to  be  expected  from  the  use  of  alkalies,  and  it  is  seldom  advisable  when 
patients  can  carry  out  and  tolerate  strict  dietetic  treatment. 

Opium  causes  diminution  of  the  sugar  in  the  urine.  Pavy,  who  advoeatO'0 
the  opium  treatment,  advises,  in  preference  to  other  preparations,  codeia.  gi'^* - 
ing  it  in  doses  gradually  increased  from  a  quarter  of  a  grain  to  two  gnina 
three  times  daily.  The  treatment  relieves,  but  it  does  not  effect  a  cure,  an  <i 
it  is  open  to  objection  on  the  score  of  a  liability  to  the  formation  of  the  opinssB 
habit.  Opium,  however,  is  indicated  in  some  cases  for  the  relief  of  mnsenlmr 
•  pains,  from  which  diabetics  not  infrequently  suffer,  and  which  prevent  Aff^^ 

Other  remedies  among  the  great  number  which  have  been  recommeode-^l 
are — the  carbonate  of  ammonia,  lactic  acid,  cod-liver  oil,  the  iodide  and  tb« 
bromide  of  potassium,  iodoform,  ergot,  arsenic,  arsenite  of  bromine,  carbolic: 
acid,  salicylic  acid,  salicin,  strychnia,  jambol,  and  sulphide  of  calcium.    £acli 
of  these  in  certain  cases  is  more  or  less  useful,  but  no  one  of  them  is  entitled 
to  be  considered  as  a  curative  remedy.    The  late  Dr.  Frick  of  Baltimore  6tod. 
ied  the  relative  effects  of  different  remedies  in  a  case  under  his  obserration 
for  nine  months,  and  the  diminution  of  the  sugar  in  the  urine  was*  DOst 
marked  under  the  use  of  strychnia.     Dickinson  remarks  that  ^*  strychnia  is, 
of  all  remedies,  the  most  constantly  useful."     Some  cases  are  notably  ben «w 
fited  by  salicylic  acid  or  salicylate  of  sodium.     [Favorable  reports  concerning 
the  treatment  of  diabetes  with  jambul  or  jambol  have  been  recently  made  bf 
several  writ^jrs,  while  with  others  the  results  have  been  negative.    PoMiblr 
the  discrepant  results  are  due  to  the  fact  that  in  India  different  plants  ari 
included  under  the  t«rm  jambul.     The  powdered  seeds  may  be  used  io  d%ij|- 
doses  of  150  to  320  grains.     It  is  highly  significant  that  the  drug  is  recom'. 
mended    to   be   always   given    in    connection    with    a   carefully  regulac^t/ 
diet.— II.] 

There  may  be  indications  for  remedies  without  reference  to  any  cnnn're 
effect.  Tonics  are  indicated  if  the  appetite  or  the  digestion  be  impaired. 
Anjeniia,  as  in  other  pathological  connections,  calls  for  iron.  The  Mmm 
system  may  be  trantjuillized  and  sleep  induced  by  the  bromides  or  otbi-r  bvp. 
notic  remedies.     Various  symptoms  may  require  palliative  treatment. 

An  inij)()rtant  part  of  the  treatment  of  diabetes  pertains  to  hygienic  obw- 
vances.  The  body  should  be  protected  again.st  atmospherical  changesind  tbe 
functions  of  the  skin  should  be  well  maintained.  The  warm  bath  orsoonjjise 
the  body,  if  the  immediate  effect  be  agreeable,  is  to  be  recommended  Tbe 
hydropathic  pack  has  been  found  serviceable.  A  change  from  a  climate  wbk^ 
is  cold  and  variable  to  one  uniform  and  warm  is  often  highly  advantageous. 
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loDg  sea- voyage  in  a  warm  latitude  has  proved  signally  beneficial.  Exercise 
in  the  open  air  is  to  be  advised,  not  exceeding  so  far  the  limits  of  comfort  as 
to  induce  over-fatigue  %)r  exhaustion.  Gymnastic  exercises  may  sometimes 
be  resorted  to  with  profit.  [By  means  of  muscular  exercise  sugar  may 
be  made  to  disappear  from  the  urine  in  the  early  stages  of  the  disease  in 
mUd  cases,  even  though  the  use  of  carbohydrates  be  continued  in  modera- 
tion ;  and  in  the  severer  forms  the  affection  may  by  the  same  means  be 
diverted  into  a  more  benign  course. — H.]  Last,  but  not  least  in  importance, 
mental  relaxation  and  recreation  are  to  be  enumerated  in  the  list  of  regim- 
inal measures. 

An  efficient  treatment  in  cases  of  diabetic  coma  has  not  been  found.  Cam- 
phor, ether,  and  other  stimulating  restoratives  may  be  tried. 

Involuntary  Seminal  Emissions—SpermatorrliGea— Impo- 
tence. 

Involuntary  seminal  emissions,  spermatorrhoea,  and  impotence  frequently 
depend  on  abnormal  conditions  which  belong  to  surgery,  but  not  infrequently 
they  fall  properly  within  the  sphere  of  the  practice  of  medicine.  By  invol- 
untary seminal  emissions  is  meant  the  ejaculation  of  semen  and  the  venereal 
orga.sm  without  any  voluntary  effort,  either  natural  or  unnatural.  Involun- 
tary emissions  occurring  during  sleep  are  common,  taking  place  in  connection 
with  erotic  dreams.  Occurring  af^er  intervals  of  several  days  in  persons  of 
continent  habits,  they  are  physiological  rather  than  pathological.  They  de- 
note simply  a  certain  amount  of  functional  activity  of  the  generative  organs. 
They  do  not  imply  a  morbid  condition  nor  do  they  lead  to  any  morbid  effects. 
They  occur  especially  when  habitual  sexual  intercourse  is  interrupted  from 
any  cause.  Under  these  circumstances  they  are  manifestations  of  health 
rather  than  of  disease.  The  physician  is  warranted  in  giving  such  assurances 
to  patients,  who  are  often  rendered  needlessly  apprehensive  and  unhappy  by 
popular  works  or  lectures  the  object  of  which  is  to  excite  fears  for  a  merce- 
nary purpose. 

Occurring  more  frequently,  the  emissions  denote  a  morbid  erethism  and 
weakness  of  the  organs  of  generation.  They  occur  sometimes  nightly,  and 
isometimes  even  repeatedly  during  the  same  night.  They  then  call  for  reme- 
dial measures,  although  even  under  these  circumstances  their  morbid  eflJbcts 
have  been  much  exaggerated.  Occurring  in  persons  debilitated  from  any 
cause,  they  may  take  place  without  erection  and  with  little  or  no  venereal 
excitement,  the  patient  sometimes  becoming  aware  of  their  occurrence  only 
by  the  seminal  stains.  They  occur  sometimes  during  the  day  when  the  vene- 
real desire  is  excited.  These  are  called  diurnal  in  distinction  from  nocturnal 
emissions.  A  patient  stated  to  me  that  they  had  occurred  in  his  case  from 
excitement  caused  by  shampooing  the  head  in  a  barber-shop.  Persons  who 
have  been  addicted  to  venereal  excesses  or  to  unnatural  abuse  of  the  sexual 
function  are  especially  subject  to  this  morbid  frequency  of  involunt^iry  emis- 
sions. The  mind  in  such  cases,  particularly  if  the  affection  be  attributable 
to  unnatural  abuse,  may  become  greatly  depressed ;  the  patient  is  appre- 
hensive of  impotence  or  fancies  that  he  is  already  impotent;  his  attention  is 
absorbed  with  the  affection ;  he  suffers  from  a  sense  of  pollution  and  degra- 
dation ;  he  believes  that  his  constitution  is  ruined  and  that  there  is  danger 
of  insanity.  Patients  in  the  condition  just  sketched  form  an  unfortunate 
class  with  which  every  practitioner  is  more  or  less  familiar.  They  *^o  from 
one  physician  to  another,  and  upon  patients  of  this  class  quacks  prey  largely. 
The  affection  sometimes  exists  in  a  still  greater  degree.     The  emissions  are 


fliuriial  as  wt^U  ns  noeturnnl.  Tliey  are  produced  hy  aoftliitJi: 
vnkes  the  sexual  paiision,  and  may  take  phit'c  with  littltj  ur  no  ♦" 
the  extcraal  orpiriH,  • 

SperniatorHnea  iuean8,  striotlvt  the  dlschiirgL*  of  s<*meii  witlumt  tW  atrnr- 
rence  <if  the  orcfasm*      [t  u  an  affection  superadded  to  nn-r"  m^u 

^ionSj  the  seinin»l  secretino  piasnin^  into  the  urethni*  nud  ?  W 

liladdor^  without  the  conHciouancss  of  the  patient.  In  L*afte»  of  ^ji^'mitt^ir- 
rhti?a  tho  s^emen  is  expelled  in  the  ants  of  mtctuntion  and  defecation.  (*jw«i<( 
true  spermatorrhoea  are  far  Icsj*  frequent  than  lias  been  supfMi^c^.  fn^^-n^ 
have  been  regarded  a«  liaving  thi^  affection  whenever  a  muriUginfia«  (Imd 
bearing  Some  resemblance  to  .^emen  b  discharged  from  the  urethn.  T\» 
microscope  affords  the  only  trustworthy  Diode  of  determining  th  ^t  th,  Vu^M'\i 
is  seminaL  Were  this  mode  of  examination  generally  etiiphj 
speniiatorrhoea  would  be  found  to  be  extremely  mre.  In  » 
sediment  of  the  morning  urine  it  is  to  be  bonie  in  mind  ibnt 
will  be  likely  to  be  fjund  if  fiexual  intercourse  or  a  seminal  <  i,  -  ; 

fakeu  place  during  the  night-     The  presence  of  the  HpenujitoEt>:>    n  ).     li 
t'ireuui^itances  is  not  evidence  of  sperniatorrh<i>a.      Veritable  t»jM  r  i 
iloiibtlesH   occurs,   but   probably   only   in   per**ons    who  are  aifft^' t' 
morbid   frequency  of   seminal   emission?*.      Muco-purulent   m^T'T        .jnj»£ 
from  the  urethra  or  observed  in  the  urine  in  cases  of  cy^titia  n^.-.  _-    »  ri* 
in  the  mind  of  the  patient  to  the  apprehension  of  spenuatorrhfra.      \ 
piirent  viscid  liquid  escaping  in   small  quantity  from   the   ur<-'lhr»^  n^j-r  .  i 
after  prolonged  erection,  not  infrequently  occasions  much   utifastnea  ntkr 
minds  of  persons  whose  attentif»u  is  directed  to  the  sexual  organs  willi  wfeh 
ence  to  sperinatorrhtEa,  and  of  those  who  have  gonorrhtra.     This  i*  trvtld 
as  a  gleety  discharge  by  empirics.     The  discharge  is  a  scfcretiim  frimi  iJif 
prostate  gland  and  is  of  no  practical  importancet     It  b  8r»mefimes  f»f  i*- 
|)ortance  in  a  medico-legal  view  to  determine  whether  stains  on  lin^'O  ht 
caused  by  dried  semen.     The  physical  charaet4*rs  of  suspected  t^taiitii  mrt  ftiit 
to  be  relied  upon,  nor  is  chemical  analysis  reliable.     If,  how*  ^  W 

sluwly  added  to  the  stains  and  portions  be  examined  by  the  mii :  per 

matozoa  will  be  recognizable  when  the  stains  are  seminal. 

Involuntary  seminal  emissions  and  sperm  at  orrh«*a  are  freqn«:*nTlT  ^m^ 
ciated  with  symptoms  denoting  various  kinds  of  fnnctiona]  J 
cially  disturbance  of  the  nervous  system*  These  symptoms  b;i 
sidcred  as  direct  morbid  effects  of  s<.'miual  losses.  More  or  len^  priiitfit 
debility  is  undoubtedly  a  result  of  an  abnormal  discharge  of  sr  »•*  ti  Tmi  thr 
latter  is  often  incidental  to  disorder  of  the  system  otherwise  pr  in»l 

the  disturbance  of  the  nervous  system  so  frequently  aflsocialed  v^n.i  — iinruil 
losses  is  measurably  due  to  the  mental  depression  and  appreheuMottA  uluirh 
they  frequently  occasion. 

In  the  TREATMENT  of  seminal  emissions  the  distinctiuu  whlolt  haa  Immi 
made  betwceti  their  fihysiologieal  and  pathological  ob:«  '     "    nlln 

view      Occurring  infrequently  in  a  person  of  full  heali  -af- 

ances  of  their  innocuousness  it  will  generally  feuffice  to  adwMi   .  u  in 

the  use  of  wine  or  spirits  and  stimulating  articles  of  fo^vd.  f«rj!  vd 

occasionally,  cold  ablution  of  the  genital  organs  at  night,  u  tnr 

warmth  from  the  bed  or  bedclothes  and  of  distenision  of  lh»  Um 

the  mind  be  diverted  as  much  as  possible  from  provocatives  ai  firxual  (icsinr 
If  these  measures  do  not  suffice,  certain  reme^lies  which  appear  to  i^xert  a» 
anii[>hrudisiac  iuftucncc  may  be  prescribed.  Remedies  which  may  h«*  ifivi*i» 
for  this  purpose  arc  camphor,  lupuliii  or  the  tincture  of  h«q>s,  coitiuiu.  Mli 
donna,  and  the  bromide  of  potajssium*     The  remedy  laht  nanird  ha*  tei^tiiM* 
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to  me  to  .be  distinctly  efficacious.  Marriage  is  always  remedial  in  these 
cases. 

Cases  in  which  the  emissions  depend  upon  a  morbid  erethism  and  weakness 
of  the  generative  organs,  and  cases  of  spermatorrhoea,  are  of  more  importance 
and  the  treatment  is  more  difficult.  The  anaphrodisiac  remedies  are  indi- 
cated, but  in  these  cases  much  benefit  is  derived  from  tonic  remedies  and 
an  invigorating  regimen.  Quinia,  small  doses  of  strychnia  or  nux  vomica. 
and  the  preparations  of  iron  are  useful.  Sea-batbing  or  the  sponge-bath 
and  out-of-door  life  or  gymnastic  exercises  are  useful  regiminal  measures. 
The  diet  should  be  nutritious,  but  not  stimulating,  and  alcoholic  stimulants 
are  to  be  taken  very  moderately  or  interdicted.  Everything  calculated  to 
provoke  sexual  desire  should,  as  far  as  practicable,  be  avoided.  Health- 
ful mental  occupation  and  chaste  associations  do  very  much  toward  effect- 
ing a  cure.  It  is  obvious  that  to  carry  out  the  moral  part  of  the  treatment 
requires  on  the  part  of  the  patient  a  determination  and  perseverance  which 
are  often  wanting.  Taking  into  view  all  the  circumstances  in  individual 
cases,  it  is  sometimes  judicious  to  encourage  or  recommend  marriage. 

Attention  is  to  be  directed  to  the  condition  of  the  urethra  in  cases  of 
seminal  emissions  and  spermatorrhoea.  They  often  follow  gonorrhoea,  and  are 
sometimes  dependent  more  or  less  on  urethral  stricture.  According  to  Lalle- 
mand,  seminal  losses  often  depend  on  an  abnormal  sensibility  at  or  near  the 
prostatic  portion  of  the  urethra,  and  the  treatment  in  these  cases  requires  the 
use  of  the  bougie  and  cauterizing  applications.  The  opinion  of  Lallemand  is 
held  by  distinguished  surgeons  at  the  present  time.  For  information  on  this 
point  the  reader  is  referred  to  surgical  works. 

Impotence  means  inability  to  perform  the  act  of  coition.  The  term  does  not 
mean  want  of  the  power  of  procreation,  and  the  latter  may  be  wanting  when 
there  is  no  incapacity  for  sexual  intercourse.  Exclusive  of  malformations 
and  other  abnormal  conditions  of  a  surgical  nature,  impotence,  in  the  first 
place,  may  involve  absence  of  sexual  desire.  Different  persons  in  health 
differ  widely  as  regards  the  venereal  propensity ;  in  some  persons  the  sexual 
desire  is  intense  and  importunate,  in  others  it  is  feeble,  and  sometimes  it  is 
altogether  wanting.  The  propensity  may,  on  the  one  hand,  be  increased  by 
indulgence  and  by  fostering  in  various  ways  ideas  connected  with  it ;  and  on 
the  other  hand  it  may  be  diminished  and  extinguished  by  an  opposite  course. 
In  the  marital  relation  frigidity,  as  regards  this  propensity,  may  depend  on 
personal  antipathy,  and  hence  is  a  not  infrequent  source  of  domestic  unhap- 
piness.  Absence  of  sexual  desire  may  arise  from  general  debility,  and  is 
incident  to  various  diseases.  If  the  disease  with  which  it  is  connected  be 
not  serious  nor  permanent,  a  return  of  sexual  desire  may  be  expected  on 
recovery  of  the  accustomed  health.  Intense  mental  preoccupation,  the 
depressing  emotiojis,  and  exaltation  of  the  higher  sentiments  tend  to 
repress  sexual  desire. 

As  the  loss  of  virility  is  generally  dreaded,  physicians  are  often  consulted 
when  a  notable  change  as  regards  the  venereal  propensity  is  experienced. 
The  circumstances  which  have  led  to  the  change  in  individual  cases  are  to 
be  investigated,  and  the  conclusion  with  respect  to  the  probability  of  impo- 
tence, together  with  the  treatment,  is  to  be  based  on  these  circumstances. 
In  a  large  proportion  of  cases  the  deficiency  or  absence  of  sexual  desire  is 
due  to  temporary  causes.  Premature  decline  or  extinction  may  result,  on 
the  one  hand,  from  early  and  excessive  indulgence  or  abuse  of  the  generative 
function,  and  on  the  other  hand  from  prolonged  continence.  Under  certain 
circumstances  aphrodisiac  remedies  are  desired.  The  remedies  so  called  are 
of  doubtful  efficacy.     Phosphorus,  cantharides,  and  nux   vomica  have  been 
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considered  as  special  stimulants  acting  on  the  organs  of  generation.  Th«?y 
should  be  given  circumspectly.  It  is  sometimes  useful  to  secure  the  moral 
influence  of  the  administration  of  remedies  supposed  to  have  this  effect. 

Impotence  may  exist  without  loss  of  sexual  desire.  Temporary  incapacity 
proceeds  from  timidity  or  deficient  self-confidence.  The  physician  is  not 
infrequently  consulted  by  persons  about  to  enter  upon  marriage  who  are 
apprehensive  of  being  incompetent  to  accomplish  coition.  Assurances  uf 
capability,  if  it  be  evident  that  the  apprehensions  are  imaginary,  may  be  all 
that  these  cases  require.  Persons  who  have  practised  masturbation  in  boy- 
hood, and  they  who  are  subject  to  involuntary  emissions  during  sleep,  are  not 
infrequently  led  to  believe  that  they  are  impotent  by  pernicious  publication* 
or  lectures  designed  to  alarm  sensitive  minds ;  and  apprehension  on  the  score 
of  ability  to  accomplish  the  act  of  coition  creates  incapacity.  A  failure  to 
accomplish  the  act  is  likely  to  be  followed  by  the  conviction  that  impotence 
exists,  and,  practically,  it  does  exist  so  long  as  this  conviction  continues.  In 
such  cases  all  that  is  requisite  is  that  the  act  of  coition  should  be  undertaken 
without  any  anxiety  as  to  success.  It  is  useful  in  such  cases  to  interdict 
sexual  intercourse  for  a  certain  time,  in  order  to  prevent  tentative  efforts, 
which,  if  unsuccessful,  fasten  the  conviction  of  impotence  more  and  mon* 
upon  the  mind.  If  a  certain  period  of  abstinence  be  enforced,  it  will  be 
likely  to  happen  that  the  patient  is  impelled  by  his  desires  to  demonstrate 
his  capacity  before  the  period  expires.  It  is  sometimes  the  case,  however, 
that  coition  is  permanently  prevented  by  fancied  incapacity.  I  have  known 
an  instance  in  which  this  was  the  probable  explanation  of  the  ab.sonce  ^.^^ 
sexual  intercourse  during  the  whole  of  a  married  life  lasting  over  fift«'vn 
years,  and  in  another  instance  five  years  had  elapsed  without  any  accompli^li- 
ment  of  the  act  of  coition.  In  both  instances  seminal  emissions  occurred  not 
infrequently.  A  remedy  prescribed  with  an  assurance  of  a  cure  doubtless 
sometimes  proves  curative  by  a  moral  effect.  In  certain  cases  impotence, 
with  sexual  desire,  is  a  result  of  the  erethism  and  weakness  of  the  genera- 
tive organs  associated  with  seminal  emissions  and  spermatorrhoea.  The  ejacu- 
lation and  orgasm  take  place  at  the  beginning  of,  or  prior  to,  the  act  of  coition. 
This  kind  of  impotence  is  sometimes,  temporarily,  a  result  of  prolonged  et«i- 
tinence.  The  measures  of  treatment  in  such  cases  are  those  indicated  bv 
seminal  emissions  and  spermatorrhcea.  Persistence  in  the  employment  of 
these  measures,  together  with  a  proper  degree  of  reserve  as  regards  the 
frequency  of  the  attempts  to  consummate  sexual  intercourse,  will  generally 
prove  successful. 

F]xcessive  indulgence  in  venery,  when  it  does  not  lead  to  involuntary-  jk^uji- 
nal  emissions,  spermatorrhoea,  or  impotence,  is  a  not  infrequent  cause  of  ill 
health.  Dyspeptic  ailments,  attacks  of  vertigo,  functional  disorder  of  the 
heart,  melancholia,  and  hypochondriasis  are  among  the  morbid  effects  of  thi» 
cause.  It  is  the  duty  of  the  physician  to  inquire  into  the  habits  of  i^atients 
in  this  regard.  The  evils  of  excessive  indulgence,  aside  from  moral  consse- 
quences,  are  greater  when  it  is  illicit  than  when  it  is  marital ;  and  moreover, 
the  former  is  far  more  likely  to  be  excessive.  The  limits  of  a  healthful 
indulgence  doubtless  vary  according  to  constitutional  vigor,  but  it  may  be 
con}<idered  as  excessive  if  the  acts  of  coition  are  repeat^  several  times  a 
week. 

The  unnatural  abuse  of  the  sexual  function,  or  masturbation,  as  a  cause  of 
involuntary  seminal  emissions,  spermatorrhoea,  and  sometimes  of  impotence,  ha* 
been  already  referred  to.  The  effects  on  mind  as  well  as  body  are  pernicious. 
It  is  plainly  the  duty  of  the  physician  not  only  to  endeavor  to  discover  aitd 
arrest  this  practice  in  individual  cases,  but  to  enjoin  upon  parents,  teachers. 
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and  associates  the  importance  of  watchfulness  in  this  respect  over  those  for 
whose  welfare  they  are  to  a  greater  or  less  extent  responsible.  There  is  also 
another  duty  of  the  physician  connected  with  this  important  topic.  Many 
sensitive  persons  who  have  been  addicted  to  self-abuse  in  early  life  suffer  greatly 
from  the  belief  that  their  mental  and  physical  powers  have  been  irreparably 
injured.  The  evils,  great  as  they  sometimes  are,  are  much  exaggerated  by 
popular  works  and  lectures  designed  to  excite  fears  for  a  mercenary  end. 
The  physician  may  often  do  much  good  by  removing  undue  apprehensions 
connected  with  the  errors  of  youth. 


SECTION    SEVENTH. 
FEVERS  AND  OTHER  GENERAL  DISEASES. 


CHAPTER  I. 

CLASSIFICATION  AND  PATHOLOGY  OF  FEVER.— FEBMCUU 
—CONTINUED  FEVERS. 

Classification  of  Fevers.— The  General  Pathology  of  Fever.— Febricula.— Typhoid  Fc\rr: 
Anatomical  Characters  and  Clinical  History. 

Olassiflcation  of  Fevers. 

THIS  concluding  section  will  be  devoted  to  fevers  and  other  general  dL*- 
eases. 

Fevers  are  distinguished  as  essential  and  symptomatic,  A  symptomttk 
fever  is  one  which  is  secondary  to  some  local  affection,  such  as  an  acute  uh 
flammation.  The  term  essential  distinguishes  a  fever  which  is  not  secondair 
or  symptomatic,  but  is  primary  or  idiopathic.  Local  affections  may  exist 
in  essential  fevers,  but  they  cannot  be  considered  the  cause  of  the  fever. 
The  essential  fevers  are  febrile  infectious  diseases.  The  essential  fevers  are 
those  which  are  to  be  considered  in  this  section. 

According  to  the  usual  symptomatic  classification  of  fevers  we  distin- 
guish— 

1.  Febricula^  a  form  of  fever  characterized  by  its  short  duration  and 
mildness. 

2.  Continued  fevers^  which  are  distinguished  by  the  unbroken  continaitj 
of  the  febrile  phenomena,  such  as  typhoid  and  typhus  fevers.  Relapsing 
fevers  and  erysipelatous  fever  may  be  included  in  this  class. 

3.  Periodical  fevers^  which  are  distinguished  by  the  occurrence  of  distinct 
paroxysms  or  notable  exacerbations  as  regards  the  febrile  phenomena,  snch 
as  intermittent  fever,  remittent  fever,  typho-malarial  fever,  yellow  fever,  and 
dengue. 

4.  Eruptive  or  exanthematous  fevers,  in  which  an  eruption  on  the  surface 
of  the  body  is  a  prominent  feature,  as  in  smallpox,  scarlet  fever,  measles. 
roseola,  and  typhus. 

Fevers  are  also  often  classified  on  an  etiological  basis  into  miasmatic,  conta- 
gious, and  miasmatic-contagious  fevers.  The  malarial  fevers  are  the  type  of  the 
miasviatir  forms.  Probably  pneumonia,  and  perhaps  acut«  articular  rheuma- 
tism, are  also  to  be  included  in  this  category.  Omtagious  fevers  are  smallpox^ 
chicken-pox,  scarlet  fever,  measles,  rotheln,  typhus  fever,  and  relapsing  fever. 
As  mhismatic-rontngious  fevers  are  reckoned  typhoid  fever,  yellow  fever,  and 
deni^ue.  Epidemic  dysentery  and  Asiatic  cholera  are  also  to  be  regarded  a* 
miasmatic  contagious  diseases. 

The  foregoing  list  of  fevers  does  not  comprehend  all  that  exist.     It  toxw- 
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prebends,  however,  those  which  from  their  prevalence  and  established  iden- 
tity it  is  desirable  to  consider  in  this  work.  Some  of  the  diseases  which  for 
convenience  have  been  considered  in  preceding  sections  of  this  work,  such  as 
epidemic  dysentery,  Asiatic  cholera,  cerebro-spinal  meningitis,  trichinosis,  and 
pneumonia,  might  with  propriety  have  been  included  in  the  present  section. 

There  are  certain  terms  in  common  use  which  in  their  application  to  fevers 
require  a  few  words  of  explanation.  Fevers  characterized  by  great  prostra- 
tion have  been  called  adynamic,  asthenic,  or  low.  Fevers  have  been  said  to  be 
ataxic  when  symptoms  referable  to  the  nervous  system,  such  as  delirium,  etc., 
are  prominent.  Fevers  of  unusually  long  duration  have  been  called  shw; 
and  when  the  febrile  phenomena— especially  the  temperature — are  intense, 
the  fever  is  said  to  be  high.  The  initial  stage  of  a  fever  extends  from  the 
beginning  of  the  disease  until  the  full  development  of  the  fever.  The  period 
of  full  development,  or  acme,  of  the  fever  is  sometimes  called  the  faatigium. 
The  fastigium  is  followed  by  the  stage  of  defervescence,  or  decline  of  the  fever. 
When  the  decline  is  rapid,  occupying  only  a  few  hours  or  a  day  or  two,  the 
fever  is  said  to  terminate  by  crisis.  When  the  decline  is  protracted  the  ter- 
mination is  by  lysis.  These  different  stages  of  fevers,  to  which  may  be  added 
the  period  of  convalescence ,  are  of  very  unequal  duration  in  the  different  forms 
of  fevers. 

General  Pathology  of  Fever. 

It  is  deemed  desirable  to  introduce  this  subject  in  this  connection,  although 
properly  it  belongs  to  the  department  of  General  Pathology.  The  general 
causes  and  the  theory  of  fever  are  among  the  most  difficult  and  least  under- 
Btood  subjects  in  general  pathology.* 

It  has  been  proven  experimentally  that  various  substances  when  injected 
into  the  blood  or  the  tissues  of  an  animal  are  capable  of  exciting  fever.     It 
has  not  been  found  possible  to  determine  any  general  characters  which  distin- 
guish these  pyrogenic  substances.     It  is  of  especial  interest  that  various  fer- 
ments, particularly  fibrin  ferment,  and  many  of  the  so-called  ptomaines  or 
cadaveric  alkaloids,  possess  pyrogenic  propertie.s.     This  has  given  rise  to  the 
sopposition  that  the  fever    which   is    secondary    to  local  inflammations,  to 
necrotic  foci,  and  to  injuries  is  often  due  to  the  absorption  of  fermentative 
nhstances  which  are  produced  by  the  local  disease.     Micro-organisms  are 
imong  the  most  important  of  fever-exciting  agents,  and  are  probably  involved 
in  the  causation  of  all  the  essential  fevers.     It  has  been  proven  by  experi- 
oeot  that  injuries  of  various  parts  of  the  central  nervous  system,  especially 
puncture  of  certain  circumscribed  regions  of  the  brain,  are  followed  within  a 
few  hours  by  marked  elevation  of  temperature.     There  is  reason,  therefore,  to 
believe  that  fever  may  be  in  some  cases  a  purely  nervous  affection  produced 
without  the  introduction  of  any  pyrogenic  substance  into  the  blood. 

In  what  way  is  the  abnormal  elevation  of  temperature  produced  in  fever? 
It  seems  to  be  established,  on  the  one  hand,  that  an  excessive  amount  of  heat 
is  produced  in  fever  within  the  body,  and,  on  the  other  hand,  that  in  propor- 
tion to  this  excessive  production  less  heat  is  given  off  from  the  body  than  in 
i^ealth.     It  is  well  known  that  animal  heat  is  the  result  of  chemical  processes, 
specially  processes  of  oxidation,  which  are  constantly  going  on  within  the 
body.     Now,  it  is  found  that  in  fever,  in  j)roportion  to  the  amount  of  nour- 
ishment taken,  there  is  an  abnormally  large  quantity  of  urea  excreted  by 
fne  urine,  and  particularly  that  more  oxygen  is  absorbed  and  more  carbonic 
acid  given  off  by  the  respiration  than  in  health.     These  changes  have  been 
^**®«»ved  to  be  present  before  there  is  any  elevation  of  temperature,  so  that 

An  important  monograph  on  this  subject  is  that  of  H.  C.  Wood — Fever :  A  J^tidy 
'*•   -^tf«r6W  and  Normnl  Physiology,  Washington,  Smithsonian  Institution,  1880. 
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they  euiinot  he  considered,  at  leant  not  eniirely,  as  fteconAiry  U)  (lifr  fi 
Tliey  aUu  indicate  an  increase  in  the  oxidizing  pra<*e&*es  witlitii  tkr  WJ|, 
ami  therefore  uii  increase  in  the  amount  of  heat  produced. 

It  haH  furLhermore  been  rendered  probable  that  the  atnuiint  of  h^pai  giioi 
off  from  the  body  in  fever  is  diminii^hed  relatively  to  the  amooul  jiroiuovl 
When  a  fever  h  ushered  in  by  a  chill  or  by  chilly  aen^ationi^,  the  Arttfidtt 
of  the  skin  ure  contracted,  the  surface  is  cold,  and  there  is  aii  '  '  *  dittist* 
tion  in  the  raidiution  of  heat  from  the  body.     There  is  at  t'  ht  mm 

rnpid  development  of  pyrexia.     When  the  surface  of  the  b  iUj 

hot,  as  it  is  during  the  p;reater  part  of  most  fevers,  it  is  *  i.uif 

heat  must   be  given  off  by  radiation  than  at  the  normal  t*  r*:  ijf  iht 

skin;   but  there  seems  to  be  no  doubt  that,  in   proportion  luaiuiiol 

heat  produced  in  the  body,  there  is  less  heat  ^iven  off  in  feser  tWu  fiiMiMbr 
the  ease  during  a  corresponding  increased  pruduction  of  beat  in  h«f«Uh,  atKt 
severe  muscular  exercise.  In  otfier  words,  the  e<juilibrium  whieh  otinBifli 
exists  between  the  amount  of  heat  produced  and  that  given  off  i^^  (lUturWii  it 
fever.      Perspiration,  which  is  an  important  factor  in   the  regi  ht 

bodily  temperature,  is  usually,  although   not  always,  diminishcU  ^ '^*^  the 

hcitrlit  of  a  fever. 

We  have  no  positive  knowledge  as  to  how  fever-prodticing  agcntt  acl  in 
causing  pyrexia.  Since  experiments  have  shown  that  injury  of  certain  p»fu 
of  the  brain  is  followed   by  rapid  elevation  of  tenii  "      '    ,  .innot  h# 

identified  with  ordinary  traumatic  fever,  the  theoi  aowpt- 

ance  that  the  pyrogenic  agents  act  primarily  upon  ctaain  n4_i  vou^  eeulna 
Whether  these  centres  be  special  heat*centrcs,  as  has  been  surmined.  or  ?«i*- 
motor  or  other  centres,  is  unccrtiiin. 

Our  knowledge  of  the  effects  of  the  elevation  of  temperatun!  QfMiu  tlienii* 
ous  organs  and  functions  of  the  body  is  imperfect.  Fever  is  acratnpanii>d  witi 
increased  fre<|uency  of  pulse  and  of  respiration,  and  it  has  bc-en  ^liown  exim- 
mentally  that  these  effects  follow  elevation  of  the  ietuperaturr  of  tW  hlwil 


tl.r.t       Ji 


f  (Ur 

..L 


It  has  not^  however.^ been  proven,  nor  is  it  indeed  probaM 

circulatory  and  respiratory  disturbances  of  fever  are  direct  1 

elevation  of  temperature.     The  injurious  effects  of  the  spti  un 

cause  the  fever  must  also  be  taken  into  consideration.     There 

been  a  tendency  to  exaggerate  the  immediate  effects  of  the  pyr 

and  to  di^^regard  the  action  of  the  special  agents  of  infection. 

tons  degeneration  of  muscular  tissue,  particularly  of  the  heart, 

tion  of  ghtiiduhir  cells,  are  common,  but  b}*  no  means  constant,  i 

in  severe  forms,  and  are  referable  probably  more  t<»  the  inf. 

elevation  of  temperature.     Nor  is  it  justifiabla  to  ri^iQT  di 

nervous,  digestive,  and  renal  functions  in  fever  exclusively  t 

tt'mperatare.     We  possess  no  satisfactory  explanati<m  td*th« 

ehlnridos  in  the  urine  in  fever.     The  bhmd-pressurc  is  gencraily  diM 

in  fever.     It  has  been  shown  that  many  fevers  are  aceompj*oi>  >^  r'V  m 

tion  of  red  hlood-eorpusclcs.     The  increased  ifnantity  of  r 

the  urine  also  points  to  this,     That  fever  of  long  duration  fch.,.,,,  .  ...*- 

of  weight  of  the  body  is  not  strange  when  one  comiiders  the  ini'reaaed  ow- 

sumption  of  tissue  and  the  small  amount  of  nutriment  ingeiri**d. 

Facts  warrant  the  conclusion  that  each  of  the  ensential  fevi^nt  has  ita 
special  cause;  in  other  words,  that  each  reijuires  a  partieul « 
capable  of  producing  that  fever  and  none  other.  It  is  mi* 
our  present  knowledge,  if  it  be  not  higleally  certain,  that  tli 
is  a  living  organism.  The  unliuuti^d  reproduction  of  the  sp. 
the  body  in  the  infectious  fevers  is  a  luct  of  which  the  ca 
organisms  alone  affords  a  rational  explanation.     In  relap>i 
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id  fever  it  is  probable  that  the  causative  organisms  have  been  dia- 


3d 


Pebricula— Ephemeral  Fever— Simple  Fever. 


e  term  fehricula^  a  diminutive  of  fehn»^  is  perhaps  the  best  name  to 
e  a  mild,  short  fever  which  is  everywhere  of  not  infrequent  occurrence. 
ry  short,  lasting  only  a  single  day,  it  is  appropriately  called  an  ephemeral 
When  not  ephemeral  the  fever  may  continue  for  a  period  varying 
jen  three  and  eight,  even  ten,  days.  It  has  been  known  by  a  variety  of 
8.  It  is  frequently  called  simple  continued  or  simple  fever, 
is  fever  has  no  known  anatomical  characters.  The  opportunity  of  post- 
ern examination  is  seldom  offered,  for  the  disease  rarely  if  ever  of  itself 
fatally,  at  least  in  cold  or  temperate  climates.  No  lesions  belonging  to 
2ver  have  been  found  in  cases  in  which,  owing  to  complications,  death 
aken  place. 

e  invasion  in  cases  of  febricula  is  generally  abrupt,  but  in  a  certain 
)rtion  of  cases  lassitude,  loss  of  appetite,  and  general  malaise  exist  for 
)r  three  days  before  the  fever  is  developed.  Irregular  chilly  sensations 
accompany  the  attack,  but  there  is  seldom  a  well-pronounced  chill.  The 
le  movement  is  more  or  less  intense ;  and  not  infrequently  the  accelera- 
}f  the  pulse  and  heat  of  the  surface  are  greater  than  at  the  beginning 
phus  or  typhoid  fever.  Pain  in  the  head  is  a  prominent  symptom,  the 
being  generally  frontal.  There  is  more  or  less  pain  in  the  loins  and 
5.  Anorexia  is  usually  complete.  Constipation  is  the  rule,  and  the 
minal  symptoms  which  belong  to  typhoid  fever  are  wanting.  The  urine 
inty  and  high-colored ;  the  intelligence  remains  unaffected  ;  and  the  hebe- 
which  characterizes  typhus  and  typhoid  fever  is  not  observed.  There 
)  characteristic  eruption ;  herpetic  vesicles  about  the  mouth  sometimes 
r;  and  bluish  spots  (tdches  bleuatres),  from  three  to  eight  lines  in  dia- 
r,  not  elevated  and  not  disappearing  on  pressure,  have  been  observed. 
ie  occur  occasionally  in  typhoid  fever. 

le  febrile  career  ends  suddenly  after  one,  two,  three,  or  more  days,  the 
of  the  duration  being  ten  days.  Frequently  with  the  cessation  of  fever 
i  is  a  copious  perspiration.  Epistaxis  and,  occasionally,  hemorrhage  from 
Items  and  rectum  have  been  observed  at  the  end  of  the  fever.  The 
alescence  is  usually  rapid,  and  there  are  no  sequels.  The  thermometer 
ates  a  sudden  rise  of  temperature  of  four  or  five  degrees,  and  as  rapid  a 
ne,  the  heat  passing  in  one  or  two  days  to  the  normal  standard, 
lis  kind  of  fever  is  supposed  to  occur  irrespective  of  any  special  cause ; 
is,  ordinary  causes  are  supposed  to  produce  it.  It  is  observed  to  follow 
exertion,  dietetic  excesses,  and  exposure  to  the  sun's  rays.  This  view 
le  causation  is,  however,  conjectural.  It  is  probable  that  certain  cases 
h  from  their  short  duration  are  considered  as  cases  of  febricula  are  in 
cases  of  typhoid  or  typhus  fever,  the  disease  ending  without  going 
igh  its  usual  career ;  in  other  words,  cases  of  ephemeral  fever  may  be 

of  abortive  typhoid  or  typhus  fever. 
le  DIAGNOSIS  of  febricula  is  of  importance  with  reference  to  the  success 
sasures  employed  to  arrest  or  abridge  the  duration  of  typhoid  and  typhus 
'.  In  cases  in  which  measures. employed  for  these  ends  appear  to  prove 
issful,  the  question  is,  Was  the  disease  typhoid  or  typhus  fever,  or  was 
febricula?  The  following  are  considered  as  diagnostic  points:  1,  the 
[>t  development  of  the  fever;  2,  the  attack  succeeding  obvious  and 
ary  causes.  To  these  is  to  be  added  absence  of  diagnostic  traits  belong- 
o  the  clinical  history  of  either  typhoid  or  typhus  fever.    Cases,  however. 
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occur  in  which  it  is  difficult  or  impossible  to  decide  during  the  progress  of 
the  fever  whether  it  be  typhoid  or  typhus  or  a  febricula,  and  after  the  fefer 
ends  whether  it  have  been  a  febricula  or  an  abortive  or  arrested  typhoid  fir 
typhus  fever. 

Febricula  in  cold  and  temperate  climates  is  rarely,  if  ever,  fatal,  exoepi 
from  an  accidental  complication  of  a  serious  nature.  It  is  said  to  prove  fatal 
not  infrequently  in  tropical  countries. 

As  regards  the  treatment  of  febricula  in  cold  and  temperate  clxmita, 
hygienic  and  palliative  measures  only  are  called  for.  A  saline  laxidre, 
refrigerants,  and  anodynes  are  the  remedies  indicated. 

Typhoid  Fever. 

The  name  typhoid  signifies  1yphus4{ke,  The  pertinency  of  this  name,  ts 
applied  to  the  fever  to  be  now  considered,  consists  in  the  resemblance  of  tbr 
disease  to  typhus  fever.  It  might,  therefore,  seem  most  appropriate  to  con- 
sider first  typhus  fever ;  but  typhoid  fever  prevails  very  extensively  in  this 
country,  and  has  been  known  with  us  as  common  continurd  /rver,  wham 
typhus  is  comparatively  rare,  and  the  latter  is  perhaps  never  an  indigeaooi 
disease.  For  this  reason,  reversing  the  order  which  the  name  suggests,! 
shall  consider  first  typhoid  fever  with  reference  to  its  anatomical  chanetcr^, 
clinical  history,  causation,  diagnosis,  and  prognosis ;  afterward,  typhus  under 
the  several  aspects  just  named ;  and  last,  the  treatment  of  typhoid  and  typhv 
fever. 

The  name  typhoid  is  open  to  objection.  It  is  customary  to  apply  tbis 
name  to  a  condition  or  state  incident  to  many  diseases,  and  hence  has  iriseii 
confusion.  Of  other  names  which  have  been  proposed,  no  one  has  been 
generally  adopted,  and  probably  the  disease  will  continue  to  be  called  typhoid 
fever.  This  name  was  introduced  by  Louis,  whose  clinical  researches  were 
of  great  value,  not  merely  with  reference  to  our  knowledge  of  this  disea**. 
but  as  inaugurating  the  true  method  of  the  study  of  the  clinical  history  of  ill 
diseases — namely,  by  means  of  the  analysis  of  carefully  recorded  cases.  The 
correspondence  of  the  results  of  the  researches  of  Louis  as  regards  typbniil 
fever  with  the  results  of  similar  researches  by  others  in  different  countrie? 
furnishes  the  best  possible  proof  of  the  value  of  the  method  of  study,  and  at 
the  same  time  shows  the  remarkable  uniformity  of  the  disease  at  different 
times  and  places.  By  German  writers  the  disease  is  called  aftdominal  typkv 
or  ileo'typhm.  Prof.  Geo.  B.  Wood  suggested  as  an  appropriate  name  enfrtie 
ffv(r.  Both  these  names  relate  to  the  intestinal  lesions  which  are  chanc^ 
teristic  of  the  disease,  and  they  are  objectionable  because  they  convey  the 
impression  that  the  fever  is  the  result  of  these  lesions.  Murchison  proposed 
as  the  WAme  pi/thogenic  fevrr — a  name  which  implies  that  the  disease  is  pro- 
duced by  putrescent  matter.  It  is  an  objection  to  this  name  that  the  sonrce 
of  the  special  cause,  implied  in  the  name,  has  not  been  established. 

Anatomical  Characters. — The  characteristic  lesions  of  typhoid  fever 
are  seated  in  the  lymphatic  structures  of  the  intestine — namely,  Peyer'* 
patches  and  the  solitary  follicles.  Corresponding  to  the  intestinal  change^ 
are  alterations  in  the  mesenteric  glands.  There  are  also  im(H>rtant  chanpe^ 
in  other  (►rgans  of  the  body,  but  most  of  the  latter  changes  are  common  tt» 
many  infecticms  diseases. 

Four  sta«res  of  the  morbid  process  in  the  intestinr  may  be  distinguished: 

1,  the  staii:e  of  eonirestion  and  simple  inflammation  of  the  mucous  membrane : 

2,  the  stage  of  nuMlullary  infiltration  of  the  lymphatic  structures  ;  H,  the  sta^e 
of  retroirrade  metamorphosis  and  ulceration;  4,  the  stage  of  repair.     These 
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stages  correspond  approximately  to  certain  periods  of  the  clinical  history. 
In  the  fint  week  of  the  disease  are  developed  congestion  and  inflammation 
of  the  mucous  membrane  of  the  small  intestine,  together  with  swelling  of  a 
certain  number  of  solitary  follicles  and  agminatcd  glands.  In  the  second  week 
the  general  congestion  of  the  mucous  membrane  diminishes,  and  the  swell- 
ing and  infiltration  of  the  solitary  follicles  and  Peyer's  patches  increase. 
During  this  week  necrotic  changes  in  the  swollen  follicles  and  patches  take 
place.  The  casting  off  of  the  necrotic  tissue  results  in  the  formation  of  the 
typhoid  ulcers.  In  the  third  week  the  process  of  ulceration  is  completed. 
After  this  follows  the  period  of  repair  of  the  ulcers,  which  occupies  a  vari- 
able time.  It  is  to  be  noted"  that  different  stages  of  the  lesions  are  usually 
found  in  the  same  case.  The  changes  are  most  advanced  in  the  small  intes- 
tine near  the  ileo-cai^cal  valve. 

At  the  onset  of  the  disease  the  mucous  membrane  of  the  lower  part  of  the 
small  intestine  is  hyperajmic,  swollen,  softened,  and  coated  with  mucus.  At 
the  same  time  Peyer's  patches  and  the  solitary  follicles  of  the  lower  half  of 
the  ileum  begin  to  enlarge.  As  their  enlargement  increases  the  hypera^mia 
diminishes,  except  in  the  immediate  neighborhood  of  the  swollen  follicles  and 
patches;  these  remain  surrounded  by  a  zone  of  congestion.  The  morbid 
process  is  most  intense  in  the  ileum  near  the  ileo-csecal  valve.  In  some  cases 
the  solitary  follicles  of  the  large  intestine  are  swollen,  and  they  may  ulcerate. 
This  involvement  of  the  large  intestine  is  more  common  in  some  epidemics 
than  in  others.  The  follicles  of  the  jejunum  may  likewise  become  swollen, 
but  ulceration  in  this  situation  is  rare.  According  to  Hoffmann,*  the  disease 
rarely  extends  higher  than  nine  and  a  half  feet  above  the  valve.  Usually, 
both  Peyer's  patches  and  the  solitary  follicles  are  involved.  Hometimes  the 
changes  are  more  marked  in  one  of  these  Structures  than  in  the  other.  In 
the  stage  of  medvUary  injilf ration  the  solitary  follicles  and  Peyer's  patches  are 
swollen,  and  project,  one,  two,  three,  or  even  four,  lines  above  the  plane  of 
the  adjacent  mucous  membrane.  The  enlarged  solitary  follicles  preserve  their 
round  shape  and  may  attain  the  size  of  a  pea.  The  swollen  Peyerian  pla(|ues 
are  elliptical  or  long-oval  in  shape.  Swellings  many  inches  in  length  and  in 
breadth  may  be  produced,  especially  near  the  valve,  by  the  confluence  of 
several  enlarged  patches.  Usually  the  patches  are  indurated  to  the  touch. 
Their  surface  is  sometimes  smooth,  and  sometimes  it  presents  an  irregular, 
granular  aspect.  The  edges  are  generally  abrupt,  and  sometimes  they  are  con- 
stricted near  the  base,  so  that  the  patch  has  somewhat  of  a  mushroom  shape. 
Upon  section  the  infiltrated  follicles  and  plaques  have  a  grayish-red  or  a 
whitish  color.  The  appearance  on  section  frequently  resembles  that  of  the 
white  matter  of  the  brain  or  spinal  cord,  and  hence  the  name  medullary  infil- 
tration which  is  applied  to  this  condition.  The  peritoneum  corresponding:  to 
the  affected  patches  is  usually  congested.  The  swelling  of  Peyer's  patches 
and  of  the  solitary  follicles  is  due  to  an  increase  in  the  number  of  lymphoid 
cells  normally  present  in  these  structures.  In  addition  to  the  ordinary  lym- 
phoid cells  there  are  also  found  larger  cells  with  a  greater  amount  of  granu- 
lar protoplasm.  Some  of  these  large  cells  contain  several  nuclei.  The  new 
cells  are  generally  considered  to  be  the  offspring  of  the  pre-existin«r  lyni])h- 
cells  of  the  follicles,  and  the  whole  process  is  regarded  as  a  hyperplasia  of 
the  lymphatic  structures.  The  cellular  infiltration  is  not  confined  t(»  the 
limits  of  the  solitary  follicles  or  of  l^eyer's  patches,  but  extends  for  a  certain 
distance  into  the  surrounding  mucous  membrane.  It  also  extends  in  dej»th 
for  a  variable  distance.  Sometimes  chains  of  lymphoid  cells  can  be  traced 
from  the  follicles  through  the  muscular  coat  to  the  subsenms  ti.*<sue. 

*  Unterttiichnngen  ilb*n'  die  Path,  unatom.  Vemnderumjen  tier  Oryou*'.  bfim  Ahdnmimif' 
typhwf,  Leipzig,  18C9. 
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The  medullary  infiltration  may  terminate  in  refolntton  or  in  fikrratvm,  Ji 
the  process  of  resolution  the  swelling  of  the  follicles  gradually  diimiudie». 
and  many  of  the  new  cells  undergo  fatty  degeneration  and  are  ab&orbed.  .L 
a  rule,  this  retrograde  metamorphosis  by  degeneration  and  absorption  ott'on 
in  some  of  the  swollen  follicles  and  plaques,  while  in  others  ulceration  uk«« 
place.  Sometimes  the  individual  follicles  of  a  Peyerian  patch  sohn  and 
discharge  their  contents.  In  these  patches  the  intervening  tissue  fora*  t 
projecting  network  around  the  sunken  follicles.  This  appearance  character- 
izes the  so-called  reticulated  patches.  A  reticulated  aspect  of  the  pateks 
may  be  due  also  to  simple  degeneration  and  absorption  of  the  infihntcd 
material  in  the  follicles.  The  most  characteristic  termination  of  the  procM. 
however,  is  in  the  formation  of  a  slough,  and  by  the  separation  of  the  rioagk 
the  production  of  the  typical  typhoid  ulcer.  The  slough  may  occupy  a  wliole 
Peyer's  patch  or  only  portions  of  a  patch.  It  has  usually  a  yellowish  «lor 
from  imbibition  with  bile.  It  may  present  a  hemorrhagic  appearance.  TW 
rapidity  with  which  the  sloughing  process  takes  place  varies  in  different  caao. 
i  The  process  usually  reaches  its  acme  in  the  second  week,  but  cases  have  b«i 

described  in  which  the  ulcers  were  fully  formed  on  the  seventh  or  eighth  dat 
of  the  di.sease.     It  must  be  remembered  that  it  is  by  no  means  easy  to  Aim- 
i  mine  in  all  cases  the  day  on  which  the  disease  begins.    It  may  be  stated  here 

.  that  there  is  no  constant  relation  between  the  extent  of  the  intestinal  le^i'iv 

I  and  the  severity  of  the  disease  as  denoted  by  the  abdominal  and  other  jnrmp- 

I  toms.     The  sloughing  and  ulceration  take  place  earliest  in  the  glands  nearet 

!  the  ileo-cjecal  valve,  and  usually  different  degrees  of  progress  are  prescnt^J 

in  the  series  above  this  point.     The  necrosis  or  sloughing  of  the  infiltrated 
f  glands  is  sometimes  ascribed  to  arrest  of  the  circulation  from  the  presfore  upon 

the  small  blood-vessels  exerted  by  the  excessive  production  of  new  cells:  bat  n 
is  equally  probable  that  it  is  due  to  the  presence  of  the  typhoid  bacilli.  The 
necrosis  does  not  usually  extend  beyond  the  boundaries  of  the  affected  Pevfr- 
ian  patches.  Sometimes  the  slough  separates  fm  masse,  but  more  frequenilj 
it  is  thr(»wn  off  in  fragments,  leaving  at  first  small,  irregular  losses  of  !*oK 
stance.  After  the  sloughing  is  completed  ulcers  take  the  place  of  the  affects! 
sr)litary  follicles  and  Peyer's  patches.  These  ulcers  have  certain  distinctive 
features.  Those  resulting  from  necrosis  of  the  solitary  follicles  are  ronnd 
while  those  which  take  their  origin  from  Peyer's  patches  preserve  the  oral^r 
elliptical  shape  of  these  patches,  the  long  axis  of  the  ulcer  being  parallel  to  the 
direction  of  the  intestine.  The  bottom  of  the  ulcer  is  usually  smooth,  and 
often  presents  to  view  the  transverse  muscular  fibres  of  the  intestine.  The 
edges  are  undermined  and  more  or  less  swollen  and  congc-^ted.  The  ulcer  mav 
extend  in  de]>th  and  reach  the  deeper  layers  of  the  muscular  coat,  or  its  floi^r 
may  e(>nsist  only  of  the  serous  membrane.  Cicntrization  is  the  last  stop  in 
the  series  of  ]>roeesses.  (rranulation-tissue  springs  from  the  fltmr  of  the 
ulcers.  The  undermined  edges  become  united  with  the  bottom  of  the  ulcer. 
Tlie  resulting  cicatrix  i.s  whitish,  or  more  frequently  pigmented,  slightk 
dejjressed,  and  covered  by  epithelium.  The  villi  and  glands  of  the  muci^n? 
membrane,  aecf>rding  to  most  writers,  are  not  regenerated.  It  is  a  remarkaMf 
fact  that  the  cicatrices  of  tyjdioid  ulcers  have  very  little  tendency  to  cauM 
stenosis  of  the  intestinal  lumen.  The  process  of  cicatrization  u.-^ually  K-jiii" 
in  tlie  third  week  of  the  dist-a.^^e  and  continues  during  convalescence.  Tlu- 
time  occupied  in  the  completion  of  this  process  varies  in  different  cases.  !t 
is  sometimes  unusually  slow — a  fact  which  accounts  for  the  persistence  of  the 
a])doniinal  symptoms  in  certain  casrs  for  some  time  after  the  career  of  th** 
fever  is  ended. 

]\r/nrntii,u  of  the  intestine  is  liable  to  occur  in  one  or  more  of  the  ulcers. 
According  tn  Hoffmann,  perforation  occurs  in  about  1  per  cent,  of  the  cases  of 
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typhoid  fever,  and  in  about  8  per  cent,  of  the  deaths  from  this  disease.  It  is 
most  frequent  between  the  third  and  the  fifth  week  of  the  disease.  It  is  rarely 
caused  by  the  primary  sloughing,  but  is  due  to  secondary  ulceration  after  the 
separation  of  the  slough.  The  perforation  may  be  due  to  rupture  of  the  thin 
floor  of  an  ulcer  by  distension  of  the  intestine  with  gas,  by  the  contact  of 
feces,  or  by  the  presence  of  round  worms.  The  opening  in  the  peritoneal  coat 
may  be  of  considerable  size  or  it  may  be  no  larger  than  a  pin's  point.  With 
intestinal  perforation  are  associated  appearances  denoting  acute  diffuse  peri- 
tonitis, the  latter  being  occasioned  by  the  escape  of  the  gaseous  and  other 
contents  of  the  intestine  into  the  peritoneal  sac.  In  rare  instances  the  peri- 
tonitis is  circumscribed  around  the  seat  of  perforation  by  means  of  adhesions. 
l>eath  may  occur  before  sufficient  time  has  elapsed  for  the  production  of 
inflammatory  exudation.  Profuse  hemorrhage  may  occur  from  the  primary 
sloughing  or  from  the  secondary  ulceration. 

More  or  less  enlargement  of  the  mesenteric  glands  is  always  associated  with 
the  intestinal  lesions.  The  mesenteric  glands  which  are  in  immediate  relation 
to  the  affected  Peyerian  and  solitary  glands  are  especially  enlarged.  Their  vol- 
ume is  often  much  increased,  and  not  infrequently  they  attain  to  the  size  of  a 
pigeon's  egg.  The  enlargement  is  due  to  congestion  and  to  the  production  of 
new  cells  resembling  those  normally  present  in  the  glands.  The  same  large, 
granular,  sometimes  multinuclear,  cells  found  in  the  infiltrated  follicles  of  the 
intestine  are  met  with  in  the  swollen  mesenteric  glands.  The  morbid  process, 
in  fact,  in  these  glands  is  of  the  same  nature  as  that  in  the  lymphatic  struc- 
tures of  the  intestine.  Only  in  exceptional  cases  does  the  morbid  growth 
which  gives  rise  to  the  enlargement  produce  sloughing.  This  process  of 
necrosis  is,  however,  an  occasional  source  of  peritonitis  developed  in  the  course 
of  the  disease.  Usually  the  glands  diminish  in  size  as  the  process  of  ulcera- 
tion is  going  on  in  the  intestine.  The  new  cells  undergo  fatty  degeneration. 
The  resulting  molecular  mass  in  part  is  absorbed,  and  in  part  remains  as  a  dry 
detritus  which  may  become  infiltrated  with  the  salts  of  lime. 

The  9pleen  is  enlarged,  dark  red  in  color,  and  softened.  It  is  often  two  or 
three  times  the  normal  size,  and  may  be  larger.  In  very  exceptional  cases  no 
swelling  of  the  spleen  is  found.  The  enlargement  is  due  to  congestion  and 
to  hyperplasia  of  the  cellular  elements.  liarge  cells  containing  one  or  more 
red  blood-corpuscles  or  fragments  of  corpuscles  are  found  in  the  splenic  pulp 
and  veins.  Hemorrhagic  infarctions  are  occasionally  met  with  in  the  spleen. 
Instances  of  rupture  of  the  capsule  of  the  spleen  with  escape  of  blood  into 
the  peritoneal  cavity  have  occurred.  The  result  is  a  fatal  peritonitis  or  sud- 
den death. 

Typhoid  fever,  like  other  infectious  diseases,  is  attended  hy parenchi/ ma toua 
degenerations.  The  parts  most  affected  are  the  cardiac  muscle,  the  liver,  the 
kidneys,  and  the  glands  of  the  stomach.  The  voluntary  muscles  also  undergo 
the  change.  The  degeneration  is  probably  due  to  infectious  blood-changes. 
Hyaline  or  pseudo-waxy  degeneration  occurs  in  voluntary  muscles.  This 
change  affects  only  certain  muscular  fibres,  not  the  whole  muscle  uniformly. 
It  is  observed  most  frequently  in  the  recti  abdominis,  in  the  adductors  of  the 
thigh,  and  in  the  diaphragm.  It  may  also  occur  in  the  cardiac  muscle.  The 
affected  portions  of  muscle  are  pale  and  have  a  grayish  waxy  lustre.  Tho 
muscular  fibres  are  transformed  into  a  homogeneous  friable  nia.ss  witliuut 
trace  of  the  normal  transverse  striation.  This  change  may  lead  to  ruptiiro 
of  the  muscular  fibres  with  hemorrhage.  This  metamorphosis  is  n(>t  ron 
fined  to  typhoid  fever,  but  it  may  occur  in  other  diseases,  and  may  bo  pro- 
duced in  animals  by  injuries  to  the  muscles.  Regeneration  of  muscular 
fibres  destroyed  by  parenchymatous  or  Jiy  hyaline  metamorphosis  takes  place 
daring  convalescence. 
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Cbanges  in  the  litfi^s  are  present  in  nearly  all  ca^e3  of  t      ' 
gestion  and  influnuiiation  of  the  bronchial  mucous  menihr  xm  i 

constant  element  in   the  disease.     Hypostatic  i"  ^  Uic  coodilvm 

called  splenization  of  the  luuirs  are  found  in  a  lar,  -  of  cmiBt    W- 

nionary  oedema  is  not  uneoinmon.  Pneumonia,  utiaiiliy  lu  ilia  li»b«lir,  Ul 
aometimeit  in  the  lobar^  form,  is  a  frequent  complicattnti  Thr?  fnlmlif  |ttff> 
monia  is  due  often  to  aspiration  of  sputum  and  of  for.  Rm^ 

rhagic  infarctions  m:iy  be  caused  by  emboli  derived  i  fofiacdit 

the  right  cavities  in  the  heart. 

Ulcerations  in  the  htrr/nx  are  found  in  many  cases.     These  o-^onr  uu,a  fr»-J 
quently  on  the  edges  of  the  epiglottis  and  on  the  jioi^terior  wal  J**  I 

just  above  the  vocal  cords*  Writers  are  not  agreed  as  to  wli*  mm  i  -'*ii«4jf  I 
these  ulcers  be  specidcally  typhoid  or  not.  ThciH?  ulcers  Di«y  etuad  k[ 
depth  and  cause  perichondritis.  (Edema  of  the  glottis  is  a  rare  coiDplUtt]i/ft| 
of  typhoid  fever.  Various  forms  of  angina,  cat^^rrhal*  follicular,  oroapuuiJ 
and   ulcerative,  occur.     The   follicles  at   the  ba.se   of  the   lou  .fi« 

swollen.    Aphthous  inflammation  of  the  mouth  and  pharynx  i-  ufr^ 

qucnt  in  typhoid  fever. 

The  liver  is  us u ally  somewhat  swollen,  pale,  and  softened.     The 
cells  are  in  a  condition  of  parenchymatous  degenuratioiu     Accumulatid 
lymphoid  cells  in  the  interlobular  tissue  about  the  branches  of  the  porta 
are  described  by  Wagner  under  the  name  of  typhoid  lymphomata.     Tbr  !«'l4 
is  usually   pale  yellow   and   thin.     The    kidne*/^  may    present    lympbaiiuU 
similar  to  those  in  the   liver.     Parenchymatoua  degeoeratton  of  the 
epithelium  is  the  rule.     A  genuine  acute  nephritis  may  occur,  but  it 
Hoffmann  describes  as  a  frequent  occurrence  proliferation  luid  pcrviid 
tous  degeneration  of  the  cells  in  the  acini  of  the  itaiivary  rflamU  aiid\ 
crea».     Abscess  of  the   parotid  gland  may  occur  in  typhoid  aa  well  u 
typhus  fever. 

No  changes  have  been  discovered  in  the  central  nervftu^  t^ntem  ia  tif^iil 
the  mental  disturbance  which  charncteriues  this  disease.     There  mav  W  mm' 
increase  of  the  cerebro-spinal   fluid.     Lymphoid   cells  arc  souietimeai  f<«ii 
around  the  ganglion-cells  of  the  brain,  but  the^e  wanderiii*;  eelJs  taajf 
present  in  various  other  conditions. 

The  bhod  in  typhoid  fever,  as  in  other  infectious  discai**  r  in  1 

and  contains  a  relatively  or  absolutely  larger  number  of  v.  i4*4 

cles  than  normal,     [The  red  blood-corpuscles  are  also  rcUtivcJy  toe 
number.     The  writer  counted  the  corpuscles  in  five  cases  of  lyhjioadj 
dui'ing  the  height  of  the  disease,  the  result   being  an  t^VQmgc  of  541 

per  cubic  millimetre.     In  two  of  the  same  series  of  c&84*s  ati  vr" * 

the  blood  during  convalescence  showed  a  marked  diminution 

of  the  red  corpuscles,  in  one  amounting  to  804»000  per  r   ' 

the  other  to  l,301J,OOtK     Tliese  fsict^  arc  only  explicable  t«i 

abnormal  loss  of  water  during  the  febrile  period  and  iln  ab^rurptijn 

convale?*cence. — H.] 

No  disease  is  accompanied  by  so  great  a  number  and  variety  of 
/toMs  as  typhoid  fever.     Some  have  already  been  mentiouoiL     tHhrrTtm 
complications  or  sequelae  are-^peritonitis  without   perforation* 
carditis,  endocarditis,  meningitis,  cerebral  hemorrhage,  olitis  mi 
cystitis,  epididymitis,  orchitis,  embolism  of  arteries  of  the  loi* 
with  gangrenef  eml)olism  of  the  pulmonary  artery.  thrombosiJi 
vein  with  phlegmasia  alba  dolens,  thrombosis  of  other  veins, 
the  heart,  arteritis,  necrosis  of  bone,  perioHtitis,  nuuia,  gnngr»j 
parti*  of  the  body,  bed-sores,  eeplicsPiuia  fVoni  bed-»ore*  and  «  t- 
pyemia  with   abscesses  in   the   lungs,   sjdet^n^  and  other   -•    •        *^%Hp 
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ancles,  retro-pharyngeal  abscess,  dysentery  (during  convalescence),  ab- 
»s  of  the  liver,  suppurative  nephritis,  croupbus  or  diphtheritic  inflamnia- 
1  of  the  larynx  and  pharynx,  hemorrhagic  diathesis,  icterus  gravis,  ulcer 
the  cornea,  peripheral  degenerative  neuritis,  neuro-retinitis,  inflammation 
the  mucous  membrane  of  the  gall-bladder,  and  pyaemic  or  rheumatic  poly> 
hritis. 

k  micro-organism  peculiar  to  typhoid  fever  was  discovered  by  Eberth  in 
BO,  and  was  further  investigated,  and  for  the  first  time  isolated  in  pure 
Iture,  by  Gaffky,  whose  researches  were  published  in  1884.  Its  pathoge- 
!  properties  were  demonstrated  experimentally  by  Fraenkel  and  Simmonds 
1885.*  I 

The  organism  is  a  short,  thick  bacillus  with  rounded  ends.  The  average 
igth  is  about  one-third  of  the  diameter  of  a  red  blood-corpuscle  and  three 
168  the  breadth  of  the  bacillus.  The  individual  bacilli  vary  considerably  in 
e.  According  to  Gaffky  the  bacillus  forms  endogenous  spores,  even  within 
3  body.'  Each  spore  occupies  one  end  of  a  bacillus.  The  bacillus  can  be 
Itivated  upon  nutrient  gelatin,  agar-agar,  potato,  blood-serum,  and  various 
ler  media.  It  grows  readily  at  ordinary  temperatures,  but  even  more 
)idly  at  the  temperature  of  the  human  body.  It  does  not  form  spores  at 
emperature  much  below  70®  F.  In  nutrient  gelatin  it  forms  at  first  bluish- 
lite,  later  whitish,  opaque  colonies  upon  the  surface.  It  does  not  liquefy 
3  gelatin.  It  is  aerobic,  but  grows  to  some  extent  in  the  depths  of  the 
id  culture  media.  The  most  characteristic  growth  is  upon  the  surface  of 
irilized,  steamed  potato,  on  which  it  grows  rapidly,  but  in  such  a  way  as  to 
.ve  the  surface  of  the  potato  almost  unchanged,  so  that  to  the  naked  eye 
growth  is  apparent,  or  at  the  most  a  delicate  pellicle  may  be  discovered. 

however,  scrapings  from  the  surface  of  the  potato  be  examined  micro- 
>pically,  there  is  found  a  luxuriant  growth  of  the  bacilli.  Examined  in  a 
)p  of  liquid,  the  living  bacilli  are  found  to  be  endowed  with  the  property 
active  movement. 

Fhe  morphological  characters  of  the  typhoid  bacillus  are  not  sufficiently 
rked  to  distinguish  it  from  other  similar  organisms.  For  this  distinction 
is  necessary,  as  with  other  forms  of  bacteria,  to  take  into  consideration  all 
the  properties  of  the  organism,  particularly  its  peculiar  gro^h  on  potato, 
len  all  of  these  properties  are  considered,  it  is  found  that  the  typhoid 
illus  is  a  species  distinct  from  any  other  known  species  of  bacteria, 
rhe  typhoid  bacillus  is  constantly  present  in  the  early  stages  of  typhoid 
er  in  the  affected  solitary  follicles  and  Peyer's  patches,  in  the  swollen 
senterio  glands,  and  in  the  spleen.     It  has  also  been  found  in  the  liver, 

kidneys,  and  the  lungs.  It  has  been  found  only  exceptionally  in  the 
3d,  although  it  is  often  found  microscopically  in  the  interior  of  small 
3d-vessels  in  the  liver.  The  bacillus  is  usually  absent  after  the  fourth 
ik  of  the  disease,  and  is  often  not  found  during  the  fourth  week.  It  may, 
rever,  be  present  at  a  much  later  period.    Upon  microscopical  examination 

bacilli  are  found  in  irregular  clumps  which  stain  deeply  with  various  ani- 
!  dyes.     The  examination  is  usually  made  in  sections  of  the  spleen  or  of 

mesenteric  glands,  as  other  organisms  are  usually  mixed  with  the  typical 
illus  upon  the  surface  of  the  intestinal  lesions.  Often  prolonged  search 
equired  to  discover  the  colonies,  and  sometimes  the  microscopical  cxamina- 
t  is  negative.    Gaffky  found  the  colonies  in  27  out  of  28  cases,  and  in  the 

En)erth,  Virehoufa  Arehiv,  1880,  Bd.  81 ;  Gaffky,  Mitiheil  aus  d.  Kaiserl.  Oemndheit' 
e,  Berlin,  1884;  Fraenkel  u.  Simmonds,  Die  aetiologische  Btdeutung  d.  Typhus- 
'-£«•,  Hamburg  u.  Leipzig.  1886. 

Dther  observers  have  failed  to  detect  spores.  Vacuoles  in  the  ends  and  sides  of  the 
Hub  are  common. 
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exceptional   case   death  occurred   at    the  end   of   tlie   fourth   ^rrk 
observers  have  been  less  fortunate  in  their  microf^copical  exTimJft%tio©»: 
even   in    the  ciisea   witli    negative   microscopical    result   tl  n  ma  Wl 

obtained  by  pure  culture  from  the  spleen  unless  t)ie  exani;  *-  atA^nl] 

too  late  a  .stage  of  the  disease.*    The  culture  method  is  a  much  ninre  dii 
method  of  detuonstrating  the  presence  of  the  typhoid  bacilli  t!j»')  thi»  n 
scopical  exiimitKition.     It  is  needless  to  say  that  thi*  typhoid  b 
been  round  in  any  disease  other  than  typhoid  fever,  ukhongh  i-.. 
have  been  examined  with  that  object  in  view.     We  may  conchidr    ; 
that  a  j^peeitic  micro-organism  is  constantly  present  m  the  typical  1<^m. 
typlioid  fever 

(jaifky  failed  to  obtain  positive  results  by  the  inoculation  of  ruttnr 
the  typhoid  bacillus  in  inferior  animals,  but  the  experiments  of  Fmi^nki 
Sinnnonds  have  shown  that  this  bacillus  possesses  path  tim 

majority  of  the  mice  inoculated  died,  and  the  majont  iti 

lated  within  the  peritoneal  cavity  or  by  injection  into  tht-  1 

of  those  which  did  not  die  were  manifestly  ill.     In  thi»  the  i 

animals  were  found  the  characteristic  bacilli.     The  imp- 
sisted  in  swellin<^;  of  various  lymphatic  glands,  including  tii  y  fo] 

and  Feyer's  pateh*'S,  and  of  the  spleen.     It  is  not  claimed  that   tbt! 
produced  is  identtrul  with  typhoid  fever  as  it  occurs  in  luati-    It  i$  Dot  j 
that  the  inferior  animals  are  susceptible  to  typhoid  fever> 

The  constant  presence  in  the  characteristic  les^ions  of  typhoid  ftfTifr«(fi| 
pathogenic  organism  which  does  not  occur  in  any  other  drsi-as<*  or  iti  bcdci 
hardly  admits  of  any  other  interpretation   than  that  this  organisin  i*  ikt 
special  cause  of  the  disease.     The  idea  that  this  organism  i^  ws<?cittilm  im 
typhoid  fever,  being  present  simply  because  the  dis*-  ^ie<s9  fmtofiliif  ] 

conditions  for  its  growth,  is  met   with  insuperable  <1 

The  typhoid  bacillus  has  been  repeatedly  demonstratiii    hy  means  nfl 
tures  in  the  stools  of  patients  afFecto<l  with  typhoid  fever,    Thifi  dcmoD 
however,  does  not  always  succeed* 

The  discovery  of  the  typhoid  bacillus  makes  it  poa»iblf*  Tn  ^ti^ 
many  eases  whether  the  various  and  frefjuent  complication  ImU  I 

be  the  direct  effect  of  the  typhoid  poison  or  not,     The  q^i*  rt 

has  been  answered  in  only  a  few   instances.     It  has  been  found  lltaA  t^l 
abscesses  and  the  severe  inflammations  of  the  throat  have  been  cavstd  by] 
the  secondary  invasions  of  other  organisms,     A  ^oeondary  iiiraAtonof  i 
€occi  is  not  uncommon  in  typhoid  fever. 

We  are  ignorant  as  to  the  mnnner  in  which  the  typhoid  baeillt  prvdiK 
manifestations  of  the  disease.     The  fact  that  the  haeilli  arr  found  in 
number  or  not  at  all  in  the  blood,  taken  in  connection  with  tbr  wTcm 
stitutional  and  nervous  symptoms,  suggests  the  possibility    ' 
some  toxic  substance  which  is  absorbed  by  the  blood.     (Ti  ^ic»l1 

tions  of  the  typhoid  bacillus  will  be  further  consideRui   unJ«r  C*ii 

CtiNrcAL  History, — Typhoid  fever,  as  a  rule,  is  developed  gfMliiiili 

*  Tbt»  greater  oeflaitity  witb  which  the  Jjn  -      ^  ■ 

St  rated  i  n  t  be  -spleen  atul  ol  her  orLM^^  by  rueun^  |^  b  yt  *!>  1 

ably  owiiif^  to  the  circumstaiu'e  that  i-  ''.*.>.!  t .  ^^rr^  mAfuol l»  JIk' 

cuvei-L'd  micro^ct>f >iudly ,  <>!  :it  IvivH  u i  *\  FnwnM mi&»> 

rnond^  find  thai  frt>m  I  he  i^^thiteil  or-  ntic*  may  illTilty  li 

ilie  spleen  aft<;r  death,  tao  that  Ihey  ndvise,  tor  microsmpR'al  porp(i4e>«v  f*rocrrtnt  ArJ 
Hpleen  lor  twenty-jVnir  hoiir^  nfter  death,  wraj»|>e<i  in  u»'l*Mh  wet  with  on  »iitifle|iCic<eih^J 
Wm,  l>elore  h:inlvniiij;j  in  ulcohob  For  one  fnmiliar  with  the  rao^lem  nietJimlt  ol  cnltf*| 
vation  on  ^Aui  trnnspiircnl  media  it  i»  very  easy  to  demouHtnite  the  prwmiv  d  cktj 
typhoid  bacillus  by  mefm«  of  cultivation 
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After  the  development  of  the  disease  the  most  convenient  division  of  stages 
18  into  septenary  periods.  The  career  of  the  disease  will  embrace  the  first, 
second,  third,  and  sometimes  a  fourth,  fifth,  sixth,  or  even  a  seventh,  week. 

In  a  large  proportion  of  cases  patients  are  unable  to  fix  the  precise  date 
of  their  ailments,  so  imperceptible  is  the  beginning  of  the  disease.  It  is 
therefore  often  not  easy  to  determine  accurately  the  duration  of  the  pro- 
dromic  period.  This  period  ends  when  the  disease  is  developed.  My  rule 
has  been  to  consider  tne  fever  as  established  when  the  patient  takes  to  the 
bed.  This  is  an  arbitrary  criterion,  and  not  always  accurate,  but  the  instances 
in  which  patients  take  to  the  bed  before  and  after  the  full  development  of  the 
disease  will  about  compensate  for  each  other.  The  first  chill  or  chilly  sensa- 
tions and  an  increase  of  the  temperature  are  more  correct  criteria ;  but  in 
a  large  majority  of  oases  patients  do  not  come  under  observation  until  the 
fever  is  developed,  and  they  often  cannot  recall  the  first  chill  or  chilly  sensa- 
tions. Judged  by  the  rule  just  stated,  the  prodromic  period  varies  between 
one  day  and  ten  days,  and  the  mean  duration  is  about  five  days.  Exception- 
ally, the  attack  is  abrupt,  the  patient  taking  at  once  to  the  bed. 

The  following  are  the  prodromic  symptoms :  Chills,  more  or  less  pro- 
nounced, or  chilly  sensations,  recurring  irregularly,  sometimes  followed  by 
perspiration  and  sometimes  not ;  cephalalgia,  the  pain  generally  referred  to 
the  frontal  region ;  mental  irritability,  with  difficulty  of  concentrating  the 
attention  or  exerting  the  faculties  of  the  mind ;  loss  of  appetite,  occasional 
nausea,  and  sometimes  slight  vomiting  ;  epistaxis  in  a  pretty  large  proportion 
of  cases ;  pain  in  the  loins  and  limbs ;  looseness  of  the  bowels  or  hyper- 
catharsis  if  a  mild  purgative  be  given  (the  bowels  may  at  first  be  consti- 
pated) ;  lassitude  and  progressive  debility  until  at  length  the  patient,  who  up 
to  this  time  has  kept  up  with  more  or  less  effort,  feels  compelled  to  take  to 
the  bed.     The  duration  of  this  period  is  of  importance  in  diagnosis. 

The  symptoms  which  after  this  period  make  up  the  clinical  history  may 
be  distributed  into  those  referable  to  the  countenance  or  general  aspect,  the 
nervous  system,  the  digestive  system,  the  skin,  the  respiratory  system,  the 
circulation,  the  temperature,  and  the  urinary  system. 

Countenance  and  General  Aspect, — There  is  no  marked  alteration  of 
the  countenance  for  the  first  few  days.  The  face  in  the  early  period  of  the 
disease  is  usually  more  or  less  flushed.  Afterward  the  countenance  presents 
a  dull  or  listless  expression,  and  in  severe  cases  there  is  lack  of  expression  or 
an  appearance  of  stupidity.  The  latter  corresponds  with  the  gravity  of  the 
disease,  and  is  more  and  more  marked  as  the  disease  continues.  These  altera- 
tions of  the  physiognomy  are  dependent  on  the  mental  condition. 

The  surface  presents  slight  or  moderate  capillary  congestion,  like  that  pro- 
duced by  the  action  of  cold.  This  is  most  marked  on  the  face,  especially 
on  the  cheeks.  Distinctly  circumscribed  redness  of  the  cheeks  is  rare  save 
in  the  cases  in  which  the  disease  is  complicated  with  pneumonitis.  The  red- 
ness disappears  on  pressure,  and  returns  more  or  less  quickly.  In  some  cases 
the  hue  of  the  surface  is  slightly  dusky.  The  capillary  congestion  observable 
on  the  face  is  diffused  over  the  body,  but,  next  to  the  face,  it  is  most  marked 
on  the  hands  and  arms.  It  is  rational  to  consider  this  appearance  as  denoting 
paresis  of  the  peripheral  arteries.  Slight  or  moderate  congestion  of  the  con- 
junctiva is  not  infreouently  observed. 

Nervous  System. — Pain  in  the  head  is  more  or  less  complained  of  during 
the  first  week.  It  is  not  always  a  prominent  symptom,  and  it  never  has  the 
intensity  which  belongs  to  the  pain  in  the  first  stage  of  acute  meningitis.  It 
eradually  becomes  less  and  less  a  subject  of  complaiiit,  and  usually  ceases 
daring  the  second  week.     The  cephalalgia  is  not  accompanied  with  notable 


intolerance  of  ligUt  and  sounds.     Pahi  In  tlii;  back  i»  n\ 
the  early  ptirt  of  the  disease,  but  this  Is  rarely  a,  very  j»r 

Delirium  is  mnnifested  in  tlic  majority  uf  eaf^es.    As  a  ruh  ,  ii  i^ 
fested  until   the   second  week,  and  .-^o  me  times  nut  until    tlic   third  or  focnl 
week.     Kxceptionally,  ii  is  niiiuifested  in  the  first  week,  and  even  w1ie»  tk 


pntient  first  takes  to  the  bed.     Cases  differ  much  as  regard*  fbf 

delirium.      It  may  be  slight,  or,  on  the  other  hand,  a  very  [in 

torn.     GeueralK\  the  hr&t  evidence  uf  mental  aberration  is  t 

fusion  on  awakening  from  sleep,  the  patient  being  unable  to  i- 

is  and  asking  incoherent  questions.    Increasing,  the  patient  talk 

and  mutters  like  a  person  talking  in  sleep.    EffurU  to  get  out  ot 

niou,  iind  when  asked  where  they  would  go  putieuts  of\<;n  shv     . 

i^o  home*     In  most  cases  they  are  easily  persuaded  to  lie  down.  b\] 

few  momenti*  the  effort  to  get  up  is  repeated.      If  nut   wh»'  *■- -*    '' 

times  get  up  and  succeed  in  getting  on  their  clothes.     The 

greater  during  the  night,  and  it  may  be  manifested  only  at  in.n  muv 

great  majority  of  cases  the  delirium  is  of  a  quiet,  passive  kind.     It  appiLfentlj 

proceeds  from  weakness  of  mind,  there  being  inability  to  carry  on  cofioefu4 

trains  of  thought.     The  incoherent  talking  or  mutU'ring  usually  Malej  ti^ 

^habitual  pursuits.    The  patient  is  in  a  dreamy  state,  a  succession  of  iS^atM(4 

ideas  passing  through  the  mind. 

There  are  CM^casional  exceptions  to  the  rule  regarding  the  kind  «rf  deltrias 
It  is  soraetinics  noisy  and  active.     The  patient  shouts  and  mikr^  ^itvmf^ui 


z 


fit  *b- 
k 

III  anotlirr 

'  hw\ 


persistent  efforts  to  get  up.     C^jn.stant  forcible  restniint 
b^ixed  delusions,  either  of  the  senses  or  ideas,  during  the  jt  . 
case  are  certainly  rare  ;  but  they  may  occur  at  the  time  of  c^n\ 
one  of  my  cases  the  patient  fancied  that  he  had  Ijecome  immeiUi 
this  delusion  continued  for  several  days  after  eonvaleBceuce. 
case,  the  patient  being  a  young  woman,  the  delirium   in   convD^ 
the  character  of  delirium  tremens.     The  delirium  during  the 
fever  is  in  general  marked  in  proportion  to  the  iii tensity  of  the 
far  as  my  observations  go,  persisting*  active,  or  violent  deliriin 
festrainl,  is  an  extremely  unfavorable  symptom. 

Patients  are  sometimes  |»erfeetly  coherent,  but  not  rational.     Thi»y  rr|4j  U, 
questions  at  haphazard,  and  no  reliance  is  to  be  placed  on  tkmr  Jtilf 
with  respect  to  the  eveut.s  of  their  illness.     In  some  cases  titrrr  \rr  tin 
festations  of   delirium   during   the    whole   courses   of   the    >: 
recovery  there  is   very  little   recollection   of  anything  th.n 
delirium  sometimes  has  an  hysterical  charaett^r^  consisting  in  cmntinnit  naii 
festations — weeping  and  sobbing — the  emotions  Ijeing  very  rarely  mirthflL 

Delirium,  however  prominent  as  a  symptom,  ia  no  evidrnc©  of  enfOfhaHo 
inflammation.     The  appearances  of  meningitis  are  not  found  afWr  dcalli  « 
cases  characterized  by  very  active  delirium,  nor  is  there  an  abnonua)  ainooM 
of  congestion 

Irrespective  of  delirium,  the  mental  condition  in  the  second,  third,  ar  fimf%h\ 
week,  or  later,  is  characterized  by  hebetude,  indifference,        '  tj 

Blunted  perception  is  shown  by  varinus  circumstances,     T)t 
nothing — not  for  drink,  although  the  mouth  may  be  dry  aud 
for  change  of  the  position  of  the  body.     FlieB  creeping  over  • 
occasion  little  or  no  annoyance.     In  grave  cases  the  urine 
passed  in  bed,  not  from  paralysis  of  the  sphineter»,  but  tbr 
and  a  reluctance  to  uuike  any  effort.     The  special  senses  are  itnpAirvd. 
cially  the  sense  of  hearing,  and  deafness  in  one  or  botli  ear»  iji  frp(|iti 
marked.     General  and  apeoial  sensibility  are  diminishcrd,  «$  m  mk.  in 
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portion  to  the  intensity  of  the  disease.  Frequently  there  is  dilatation  of  the 
pupils. 

Wakefulness  is  complained  of  during  the  first  few  days,  the  patient  experi- 
eucing  discomfort  from  the  want  of  refreshing  sleep.  Afterward  the  want  of 
sleep  may  not  be  appreciated,  owing  to  the  mental  condition.  The  patient, 
indeed,  may  seem  to  doze  most  of  the  time,  but  without  obtaining  true 
sleep,  being  easily  aroused,  but  soon  relapsing  into  a  pseudo-somnolent  state. 
This  stAte,  in  which  the  patient  may  be  said  to  be  both  sleeping  and  wake- 
ful, is  called  coma-vxgil^  the  significance  of  the  term  depending  on  the  incon- 
gruity of  the  words  which  it  combines.  This  name  is  also  applied  to  a  stato 
occasionally  observed  in  which  the  patient  is  unconscious  with  the  eyes  open. 
In  coma-vigil  or  the  pseudo-somnolent  state,  from  which  the  patient  is  readily 
aroused,  the  mind  is  frequently  occupied  with  a  series  of  disconnected  ideas 
or  dreamy  delusions  which  give  rise  to  the  muttering  delirium.  This  com- 
bination of  stupor  and  delirium  is  expressed  by  the  term  typho-mania.  The 
want  of  true  sleep  doubtless  contributes  not  only  to  the  exhaustion,  but  to 
delirium  and  other  disordered  nervous  phenomena,  as  in  delirium  tremens. 

Coma-vigil  and  typho-mania  do  not  involve  a  tendency  to  true  coma ;  but 
in  a  certain  proportion  of  cases  coma  is  gradually  developed  in  the  latter  part 
of  the  career  of  the  fever,  and  under  these  circumstances  a  fatal  result  is  to 
be  expected.  In  a  certain  proportion  of  cases  coma  is  sudden.  It  occurs  unex- 
pectedly, and  in  mild  as  well  as  in  severe  cases.  These  cases  end  fatally,  the 
mode  of  dying  being  by  apnoca.  This  apoplectic  coma  is  often  preceded  by 
disturbance  of  the  rhythm  of  respiration,  the  inspiratory  act  being  shortened 
and  quickened. 

Other  symptoms  referable  to  the  nervous  system,  or  ataxic  symptoms  de- 
noting gravity  of  disease,  are — ^grasping  at  invisible  objects  or  carphologia, 
palling  up  of  the  bedclothes  or  fumbling  with  the  body-linen,  visible  twitch- 
ings  of  the  muscles  of  the  face  and  of  the  extremities,  and  movements  of 
the  tendons  of  the  wrist  perceptible  to  the  touch  (the  latter  called  suhsnUus 
fendinum),  rigidity  of  the  muscles  of  the  neck  or  extremities,  and  convulsions. 
Muscular  rigidity  and  convulsions  are  very  rare,  and  betoken  a  fatal  termi- 
nation. There  is  reason  to  believe  that  the  pathological  condition  giving  rise 
to  convulsions  with  coma  is  frequently,  if  not  always,  uraemia.  In  these  cases 
the  urine  will  be  found  to  be  albuminous. 

Digestive  System. — Anorexia  is  the  rule,  but  to  this  rule  there  are  excep- 
tions ;  the  appetite  being  sometimes  preserved  throughout  the  disease.  Food 
is  sometimes  acceptable  when,  owing  to  the  mental  condition,  it  is  not  asked 
for.  Thirst  is  usually  a  prominent  symptom  until  perception  becomes  blunted. 
Drink,  although  not  asked  for,  is  often  taken  with  avidity  when  given.  The 
condition  of  the  mouth  would  involve  a  desire  for  drink  were  the  ability  to 
perceive  morbid  sensations  not  impaired. 

The  tongue  generally  presents  morbid  appearances.  It  may  be  simply 
furred  or  frosted,  but  it  is  oftencr  covered  with  a  coating  more  or  le^?s  thick. 
which  in  different  cases  is  whitish,  yellowish,  brownish,  or  even  black.  Not 
infrequently  the  coatings  are  thrown  off  once  or  repeatedly,  and  the  surface 
is  then  usually  reddened.  Exfoliation  of  the  coating  or  its  gradual  thinning. 
the  surface  being  moist  and  of  a  natural  color,  betokens  convalescence.  The 
varied  appearances  of  the  coatings  have  no  special  significance.  The  surface 
of  the  tongue  is  sometimes  reddened  and  smooth  or  glazed.  It  soniotinies 
becomes  dry  and  hard.  This  occurs  in  coma-vigil.  The  patient  broatliing 
with  the  mouth  o])en,  the  surface  is  desiccated.  It  sometimes  becomes 
«ncked  and  deeply  fissured.  Tremulousness  of  the  tongue,  as  in  cases  of 
Wnm  tremens,  is  sometimes  observed,  usiially  preceding  or  acconi])anying 
■tazic  symptoms.     The  tongue  in  some  cases  at  an  advanced  period  is 
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protruded  with  apparent  hesitation  and  difficulty,  and  when  protruded  luj 
not  be  withdrawn,  apparently  from  forgetfulness.  The  delay  in  protnidiif 
and  withdrawing  the  tongue  represents  the  weakness  and  slownesb  of  tlie 
mental  acts. 

Dark  or  black  matter,  called  sordes,  after  the  first  week  often  accamiililef 
upon  the  teeth  and  lips,  especially  in  grave  cases.  Hemorrhage  fnnii  tie 
gums  is  an  occasional  symptom,  occurring  in  mild  as  well  as  in  seTere  etfcs. 
Redness  of  the  gums  and  bleeding  on  slight  pressure  are  common. 

A  rare  complication  is  inflammation  of  one  or  both  of  the  parotid  gbadi 
It  leads  to  notable  enlargement,  and  the  appearance  is  like  that  of  ordistij 
parotiditU  or  mumps;  but,  unlike  the  affection  just  named,  in  the  great  major- 
ity of  cases  suppuration  takes  place,  and  not  infrequently  there  is  more  or  k« 
sloughing  of  the  areolar  tissue.  This  complication  adds  to  the  danger  and 
retards  convalescence.  It  may  occur  at  any  period  of  the  febrile  career  «r 
during  convalescence.  It  is  not  to  be  regarded  as  a  critical  event.  The 
discharge  of  pus  is  sometimes  into  the  meatus  auditorius.  This  complicatiot 
occurs  in  typhus  as  well  as  in  typhoid  fever.  It  occurred  in  5  of  30  case*  of 
typhus  and  typhoid  fever  which  I  recorded  in  the  winter  of  1849-50.  Prior 
to  that  year  I  had  never  met  with  an  instance,  and  since  that  year  I  have 
met  with  a  very  few  examples,  but  in  a  much  larger  field  of  observatiot. 

Vomiting  is  an  occasional  symptom.  Generally  it  in  a  result  of  orer- 
ingestion.  As  regards  the  occurrence  of  this  symptom,  typhoid  fever  i!»  in 
striking  contrast  with  remittent  fever. 

Diarrhijea  or  looseness  of  the  bowels  exists  in  a  large  majority  of  cases,  aad 
this  belongs  among  the  diagnostic  symptoms  of  the  disease.  The  dejectiuu 
often  have  a  yellow,  ochre  color.  They  give  an  alkaline  reaction,  but  thi« 
is  not  distinctive  of  the  disease.  Exceptionally,  constipation  exists,  and  the 
dejections  may  have  a  natural  appearance  throughout  the  disease.  The  bi»w- 
els  are  often  evacuated  in  bed,  either  from  indifference  or  from  paralysis  of 
the  sphincter  ani.     Involuntary  evacuations  denote  gravity  of  disease. 

Hemorrhage  from  the  bowels  is  an  important  event  in  the  clinical  hi>torT 
of  this  disease.  It  occurs  in  a  proportion  of  between  5  and  8  per  cent.  The 
hemorrhage  may  be  slight,  moderate,  or  profuse.  It  may  cease  after  a  sinjrle 
occurrence,  or  there  may  be  a  greater  or  less  number  of  recurrences.  The 
loss  of  blood  is  sometimes  the  immediate  cause  of  death.  Statistics,  bow- 
ever,  sIkjw  that  in  the  larger  number  of  cases  patients  recover.  Even  very 
profuse  hemorrhages  do  not  always  prove  fatal.  I  have  known  the  loss  of 
blood  to  occasion  complete  collapse  for  several  hours  in  cases  which  ended  in 
recovery.  The  hemorrhage  occurs  late  in  the  disease,  and  in  mast  instanc^-s 
is  from  the  intestinal  ulcers.  Its  occurrence  may  be  foreshadowed  by  a  sud- 
den and  notable  decline  of  the  temperature  of  the  body.  I  have  met  with  a 
case  in  which  the  decline  of  the  axillary  temperature  to  08°  was  for  a  time 
considered  as  evidence  that  the  fever  had  ended,  but  within  a  few  hours  pro- 
fuse hemorrhage  from  the  bowels  occurred  and  the  patient  died  from  the  los^ 
of  blood. 

Other  abdominal  symptoms  are — meteorism  or  tympanites,  tenderness  or 
j)ain  on  pressure,  and  gurgling.  The  abdomen  is  always  resonant  from  the 
presence  of  intestinal  gas.  Frequently  there  is  more  or  less  distension,  and 
sometimes  the  tympanitic  enlargement  is  great.  Tenderness  on  pressure  in 
the  iliiic  region.  e*>pecially  on  the  right  side,  is  very  rarely  absent.  Sudden 
and  forcible  pressure  may  be  required  for  the  manifestation  of  pain  if  f»er- 
copti(ni  be  much  blunted.  The  tenderness  is  often  marked,  and  sometimes  it 
extends  <n'er  the  greater  part  of  the  abdomen.  Gurgling  on  pressure  in  the 
iliac  region  as  a  sound  and  as  a  tactile  sensation  is  a  fre(|uent  symptom. 
These   tliree  symptoms — namely,  meteorism  or  tympanites,  iliac  tendemeK* 
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and  gurgling,  especially  the  two  former  conjoined  with  diarrhoea  or  looseness 
and  ochre-colored  discharges — form  a  group  of  abdominal  symptoms  highly 
diagnostic  of  this  form  of  fever.  They  may,  however,  all  be  absent.  The 
tympanites,  tenderness,  and  gurgling,  as  regards  their  prominence,  are  not 
proportionate  to  the  amount  of  intestinal  lesions.  By  percussion  and  by 
palpation  over  the  region  of  the  spleen  this  organ  is  found  to  be  enlarged. 

Perforation  of  the  small— or  in  rare  instances  the  large — intestine  takes 
place  in  a  certain  proportion  of  cases;  namely,  in  between  8  and  10  per  cent. 
of  fatal  cases,  and  between  1  and  2  per  cent,  of  all  cases.  It  takes  place  late 
in  the  disease  or  during  convalescence,  and  sometimes  even  after  apparent 
recovery  from  the  fever.  'It  occurs  as  often  in  mild  as  in  severe  cases.  It 
occurs  oftener  in  men  than  in  women,  and  is  very  rare  in  children. 

Perforation  gives  rise  to  peritonitis,  which  is  generally  developed  abruptly. 
The  sudden  occurrence  of  notable  tenderness  diffused  over  the  abdomen, 
abdominal  pain,  increased  tympanitic  distension,  rigidity  of  the  abdominal 
walls,  with  marked  frequency  of  pulse,  prostration,  haggard  expression  of 
ooantenance,  etc.,  point  to  peritonitis  from  perforation.  Replacement  of 
hepatic  flatness  by  tympanitic  resonance  usually  occurs  in  perforative  peri- 
tonitis, but  it  may  be  absent,  and  this  symptom  may  be  present  without 
pneumo-peritoneum.  In  some  cases,  the  perforation  being  quite  small,  the 
development  of  the  peritonitis  is  gradual,  and  it  may  be  circumscribed  under 
these  circumstances.  Peritonitis  does  not  invariably  denote  perforation.  It 
may  be  caused  by  the  evacuation  into  the  peritoneal  sac  of  liquefied  matter 
within  a  mesenteric  gland.  It  may  occur  irrespective  of  either  this  cause  or 
perforation.  Probably  in  most  of  the  reputed  cases  of  recovery  after  the 
occurrence  of  peritonitis  perforation  was  not  involved.  Peritonitis  from 
perforation  is  almost  certainly  fatal. 

Skin, — Of  the  symptoms  referable  to  the  skin,  the  most  important  is  a 
characteristic  eruption.  The  eruption  consists  of  isolated  papules,  generally 
limited  to  the  trunk,  of  a  rose  or  pink  color,  called  by  Louis  lenticular  roso- 
colored  spots.  They  are  slightly  elevated,  and  therefore  are  papulu^  not 
maculm.  The  elevation  is  distinctly  felt  if  the  finger  be  carried  lightly  over 
them.  They  are  slightly  oval  in  form,  and  are  from  one  to  two  lines  in 
diameter.  The  redness  momentarily  disappears  on  light  pressure.  The  num- 
ber of  papules  is  generally  small,  in  the  majority  of  cases  not  exceeding  fifteen 
or  twenty,  and  sometimes  only  four  or  five  can  be  discovered.  Exceptionally, 
they  are  abundant  over  the  trunk,  and  the  eruption  sometimes  extends  to  the 
extremities.  Fresh  papules  appear  from  time  to  time  during  the  course  of 
the  fever,  taking  the  place  of  those  of  anterior  date.  They  are  to  be  sought 
for  over  the  chest  and  abdomen  in  front  and  over  the  back,  and  they  are 
sometimes  found  exclusively  in  the  latter  situation. 

Dating  from  the  time  of  taking  to  the  bed,  the  average  time  of  the  appear- 
ance of  the  eruption  is  about  the  seventh  day.  Papules  continue  to  disappear 
and  to  appear  during  the  career  of  the  disease,  and  sometimes  the  eru])tion 
persists  into  the  stage  of  convalescence.  The  papules  are  not  apparent  after 
death. 

The  eruption  is  not  invariably  present.  The  proportion  of  cases  in  which 
it  occurs  varies  in  different  years,  as  my  statistics  show.  It  appears  to  he 
less  frequent  in  the  country  than  in  the  city.  It  is  less  frequent  in  children 
than  in  adults.  The  copiousness  of  the  eruption  is  no  evidence  of  the  sever- 
ity of  the  fever,  and  on  the  other  hand  it  is  as  likely  to  be  absent  in  mild 
as  in  severe  cases.  A  scarlet  rash  occasionally  precedes  the  characteristic 
roseolar  eruption. 

Miliary  vesicles  or  sudamina  are  not  infrecjuently  observed  in  the  middle 
and  latter  part  of  the  disease  on  the  neck,  chest,  and  abdomen.     This  eru])- 
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lion  h  observed  in  various  affections  in  which  pcrspirftticm  iKJeurB,     FMidli 

observed. 


inute  ecehvmoses 


dh 


e*e  do  tioi 


ire  occaf<u*na 
usual  trravity  ot  the  disease.  They  ficeur  in  mild  as  w<*ll  nn  iti  ftirvfff  mm 
Herpes  labial  Is  is  so  rare  an  occurrence  in  typhoid  fever  that  ttn  [AiiUKi  i» 
evidence  against  the  dia^nosi^  of  this  disease. 

Bluish  patches  (peliomata  or  tifrfitx  (/IntiitrtJi)  of  irregular  ffrrm,  fnim  tint 
to  eight  linef^  in  diameter,  are  occasionally  ubj^orved  tin  the  4»hdoiiiai,  hulk. 
and  thigbi?,  They  are  not  peculiar  U»  thin  diisea^e.  and  are  loore  Kkdj  ** 
occur  in  mild  than  in  severe  cafies, 

Perspiration,  more  or  less  abundant  and  recttrrinp  more  or  Ir*^'  frrviu^nili, 
18  observed  in  about  one-half  of  the  chach,  exclusively  of  it>  .  tf 

the  time  of  convalescence  or  just  before  death.       It.  w^curs  in  ;  '♦i* 

proportion  of  fatal  cases  and  of  those  ending  in  recovery.     Ill 
not  show  a  connection  between  this  symptom  and  any  partical- 
events ;  but^  taking  the  frequency  of  the  pulse  as  a  criteriofi  »»f  thr  gf 
of  the  disease,  and  comparing  the  pulse  before  and  »fieT  the  oocnm'oa* 
perspiration,  in   the   majority   of   cases  improvement    follows,       While  \h^\ 
symptom,  therefore,  has  no  bearifig  on  the  prognosis,  it  «iff        ' 
amelioration.      As  a  rule,  during  the  greater  part  of  the  i 
the  skin  is  dry. 

(xangrene  is  liable  to  occur  in  situations  exposed  to  pressure.    SpotTtanrt^nt ^ 
gangrene  of  the  oxtrenutles   has  been   observed,  the    probable   e\: 
being  arterial  thrombosis.     Gangrene  and  tmublestjuie  ulcer*  an 
follow  vesication.     The  liability  to  bed-sores  on  the  nates,  hips,  and  «hoi 
is  to  be  borne  in  mind.     These  may  be  prevented  bv  changing  from 
time  the  position  of  the  body,  by  the  Jiise  of  air-pillows,  ete.     Rrympeia*! 
an  occasional  cum  plication  of  typhoid  fever. 

Rtitpiratfyri/  St/nfrm. — Cough  is  not  a  prominent  symptom  hiiIcaa  an  bap 
ant  pulmonary  complication  estist,  but  slight  or  moderate  eougfa  is  alnonli 
invariably  present,  proceeding  from  subacute  brr»nchitis.      A  sibilant  r4If  i* 
frequently   heard  over  the  chest  on  auscultation, 

I'neumonia  is  a  not  infrequent  coraplication.  It  is  rendcrted  proh*M*l»f 
prominence  of  cough  and  accelerated  breathing,  but  the  proof  of  its  eiistc 
is  afforded  by  the  physical  signs.  It  is  sometimes  l?ttf*nt  n<?  rf« trrtr*?**  dinrua 
symptoms^  and  is  determinable  only  by  physical  <  : 
adds  to  the  danger,  but  it  by  no  means  precludes  i 
gcstion  and  oedema  of  the  posterior  portions  of  both  lungs  are 
feeble  circulation  in  the  latter  part  of  the  disease,  The^*  l*hy  ^ 
are  represented  by  dulness  on  percussion,  weak  re**piraiury  mannur^l 
crepitant  rales.  Irrespective  of  any  pulmonary  complieatiun  excpptl 
bronchitis,  the  frequency  of  the  respirations  is  increased^  tht;  kv erapf  belfte;] 
about  21   per  minute. 

Frequent  sighing  in  the  early  part  of  the  ditieiLse  in  a  foremniier  of  i 
symptoms  of  grave  omen.     A  spasmodic  or  jerking  Iri  ' 

m*»nia  does  not  exist  is  a  precursor  of  coma.     This  *^f 
other  forms  of  fever.     The  importance  uf  this  8ynipif*m  : 
fact  ihut  it  may  sometimes  be  observed  when   n(»  othor 
impending  coma.      This  was  true  of  several  cufM's  which   1    I. 

Epistaxis  has  been  mentioned  as  a  symptom  of  diairnoctir 
the  disease.      It  occurs  not  infn*qticntly  afterward, 
rhage  is  small,  but  occasionally  it  is  profuse,  and  it  mw^ 
by  mechanical   means.     When  slight  or  moderate  it  doc*  not  n 
any  influence  on   the  progress  nf  the  iliscase.     T^tcrinr  hi*iii«n.  .-^ 
unc(imui<*n.     Its  occurrence  is  not  limited  to  tho  period  whofi  tnenfftniallMi)  I 
ahould  lake  place. 
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a.ryngitis,  laryngitis,  and  oedema  of  the  glottis  are  occasional  complica- 

of  typhoid  fever. 

•4:ulafion, — More  or  less  acceleration  of  the  pulse  belongs  to  the  history 
s  disease.  The  acceleration  varies  considerably  in  different  eases,  and  at 
3nt  periods  of  the  disease  in  the  same  case.  There  is  a  greater  average 
ency  in  fatal  cases  than  in  those  ending  in  recovery.  The  danger  is 
ly  considerable  if  the  pulse  for  many  days  exceed  120  per  minute,  and 
anger  is  augmented  in  a  geometrical  ratio  as  the  frequency  rises  higher 
this.     The  mean  frequency  in  cases  not  proving  fatal  of  those  which  I 

analyzed  was  93;  and  in  the  fatal  cases,  110.  In  some  mild  cases  the 
ge  frequency  during  the  whole  of  the  disease  is  less  than  the  average 
ency  of  health.     In  one  of  my  cases  the  average  frequency  was  69.     In 

cases,  however,  the  pulse  at  times  exceeds  the  healthy  standard,  hence 
ulse  may  at  times  fall  below  the  standard  of  health.  This  is  not  infre- 
bly  observed  at  or  near  the  time  of  convalescence.  I  have  noted  it  as 
.8  64,  60,  and  40.  Others  have  observed  it  to  fall  still  lower.  Oftener 
ulse  continues  more  or  less  accelerated  after  convalescence  is  declared, 
idden  and  considerable  increase  of  the  frequency  of  the  pulse  often 
.es  the  occurrence  of  some  important  event,  such  as  pneumonia  or  peri- 
s. 

;  regards  characters  of  the  pulse  other  than  frequency,  it  is  quick  and 
tory,  not  hard  or  resisting.  It  denotes  increased  action,  but  not  in- 
ed  power,  of  the  ventricular  systole.  It  becomes  feeble  or  compressible 
oportion  as  it  is  frequent.  The  force  is  always  notably  diminished  if 
requency  much  exceed  120.  An  unfavorable  progress  of  the  disease 
rd  asthenia  is  shown  by  progressive  increase  in  frequency  and  diminution 
Tce.  Under  these  circumstances  the  first  sound  of  the  heart,  on  auscul- 
n  over  the  apex,  is  notably  weakened  and  may  be  inappreciable.     The 

of  the  pulse,  as  traced  by  the  sphygmograph,  presents  the  following 
icters :  a  short  and  nearly  vertical  line  of  ascent,  indicative  of  weakness 
]|uickness  of  the  ventricular  systole ;  a  line  of  descent,  denoting  the  free 
ige  of  blood  from  the  arteries  in  the  capillaries,  and  notable  dicrotism. 
dicrotism  of  the  radial  art^jry  is  sometimes  appreciable  by  the  touch, 
e  characters  belong  to  the  graphic  pulse  also  in  cases  of  typhus  and  in 
ffections  with  which  is  associated  the  typhoid  condition. 
wperatvre. — More  or  less  increase  of  the  heat  of  the  body  is  invariable, 
meral,  the  thermometer  in  the  axilla  shows  a  daily  increase  of  tempera- 
for  the  first  five  or  six  days.  This  gradual  rise  of  temperature  from 
:o  day  during  the  first  week  is  diagnostic  of  typhoid  fever.  At  the  end 
lis  period  the  temperature  rises  to  at  least  103°  F.  If,  in  the  progress 
le  disease  the  thermometer  show  much  increase  above  this,  the  prognosis 
[favorable,  whereas  a  decline  of  the  temperature  in  the  morning  to  near 
lormal  standard  is  evidence  of  convalescence.  During  the  progress  of  the 
ise  there  is,  as  a  rule,  an  oscillation  of  temperature  between  morning  and 
ing,  the  difference  varying  between  half  a  degree  and  a  degree  and  a  half 
0  the  time  of  convalescence,  when  the  oscillations  become  much  greater, 
iifferenee  being  four  to  five  degrees,  the  temperature  in  the  morning  fall- 
bo  the  normal  standard,  98°,  or  lower.  The  difference  between  the  morning 
evening  temperature  at  the  time  of  convalescence  has  been  observed  to  be 
3  than  nine  degrees.  The  temperature  in  typhoid  fever  does  not  always 
ue  the  typical  course  which  has  been  described.  The  temperature  may 
li  its  acme  by  the  end  of  the  third  day.  Not  very  infrequently  the  course 
le  temperature  is  of  a  remittent  type,  and  even  distinctly  intermittent 
t  of  temperature  have  been  observed  during  the  first  and  second  weeks. 
gfh  elevation  of  temperature  in  the  morning — namely.  106°  to  108° — 
58 
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indicates  the  approach  of  death.     The  laws  of  the  disease  as  regards  *^>i^^ 
ature  are  safficientlj  characteristic  to  render  the  thermometer  usefal  i^    Jj^ 
noftis  as  well  as  in  prognosis.    A  sudden  and  considerable  rise  of  temp^^*^'*^ 
during  the  progress  of  the  disease  points  to  the  occurrence  of  an  inflannu     ^'' 
complication.    A  sudden  and  considerable  fall  of  temperature,  other  sjnij^^   ^ 
not  denoting  convalescence  or  improvement,  is  unfavorable.     This  ofl^n    fnj- 
cates  hemorrhage  from  the  bowels.    It  is  important,  however,  to  note  that ,  im- 
spective  of  complications,  the  temperature  in  some  cases  becomes  increa9e<J . »(} 
the  rise  may  continue  for  several  days;  and  on  the  other  hand  a  decline  of 
from  one  to  two  and  a  half  degrees  sometimes  takes  place,  lasting  forsoTenI 
hours,  without  any  obvious  cause  and  having  no  special  significance. 

Urine. — The  urine  is  usually  scanty  and  of  high  specific  gravity  until  tie 
approach  of  convalescence,  when  it  becomes  abundant  and  of  a  low  gpeciSc 
gravity.  During  the  progress  of  the  disease,  as  a  rule,  the  urea  andurio  m\ 
are  absolutely  increased  and  the  chlorides  are  diminished.  The  coloring  mat. 
ter  is  also  more  abundant  than  in  health.^  The  presence  of  albumen  danW 
a  part  of  the  febrile  career  is  common.  An  abundance  of  albumen  den<)t«« 
gravity.  This  symptom  occurs  in  the  middle  or  latter  part  of  the  disease,  lo^ 
it  may  continue  for  a  period  varying  between  twenty-four  hours  and  tweirc 
days.  In  the  fatal  cases  in  which  it  occurs  it  continues  up  to  the  time  of 
death.  In  these  cases  the  kidneys  after  death  may  be  found  to  be  simplr 
congested,  no  deposit  or  structural  change  existing. 

A  genuine  acute  diffuse  nephritis  may  develop  during  the  course  of  typhoid 
fever,  even  in  the  early  stages.  Cases  in  which  the  renal  symptoms  p^ 
dominate  have  been  designated  as  renal  typhoid.  Such  cases  are  rare,  lod 
may  offer  considerable  difficulty  in  diagnosis.  It  is  probable  that  comaind 
convulsions  occurring  in  the  progress  of  typhoid  fever  are  due  to  uraemie 
poisoning.  I  have  met  with  a  case  in  which,  following  a  large  hemorrhage 
from  the  bowels,  profuse  hsematuria  took  place,  the  blood  passed  from  the 
bladder  forming  clots  after  its  emission.  The  patient  became  much  blanched 
from  the  loss  of  blood,  but  he  recovered. 

The  urine  is  sometimes  retained  in  cases  of  typhoid  fever,  and  owing  to  the 
blunted  perception  the  bladder  may  become  greatly  distended.  The  practi- 
tioner should  not  omit  to  ascertain  the  condition  of  the  bladder  by  eumina- 
tion  of  the  abdomen  during  the  progress  of  the  disease,  and  resort  seasonablj 
to  the  use  of  the  catheter  when  required.  On  the  other  hand,  the  urine  'm 
often  passed  in  bed,  sometimes  from  indifference  and  sometimes  from  incoo- 
tinence. 

In  order  to  determine  the  duration  of  the  disease  it  is  necessary  to  fix  upon 
certain  points  which  shall  mark  the  beginning  and  the  end  of  the  fehrile 
career.  The  time  of  taking  to  the  bed  is  a  convenient,  and  in  a  collection  of 
cases  a  tolerably  correct,  criterion  of  the  development  of  the  fever.  It  is  dif- 
ficult to  find  any  one  circumstance  which  will  answer  equally  well  to  denote 
the  date  of  convalescence.  The  career  of  the  fever  rarely  ends  abruptly; the 
termination  in  convalescence,  like  the  development,  being  gradual.  Thedeciflon 
that  a  patient  is  convalescent  is  a  matter  of  judgment,  and  is  to  be  based  on 
the  rnsevihle  of  symptoms.  Of  42  cases  ending  in  recovery,  analyzed  with  ref- 
erence  to  the  duration  of  the  fever,  dating  from  the  time  of  taking  to  the  M 

^  The  so-called  diazo-reaction,  first  described  by  Ehrlich,  can  usually  be  produced  in 
tlie  urine  of  typhoid-fever  patients.  The  test  consists  in  mixing  the  urine  with  ai"»Iu- 
tion  of  sulfo-diazo-benzol,  and  then  adding  ammonia,  when,  if  the  reaction  is  present,  the 
urine  acf|uire8  a  red  color  which  is  followed  by  the  precipitation  of  a  grecniah  wdimenL 
The  reaction  is  found  chiefly,  although  not  exclusively,  in  febrile  disetMs.  It*  dia(^ 
nostic  and  prognostic  importance  is  not  yet  established,*  the  results  of  diffenotoleerTtn 
being  contradictory  (Ehrlich,  ChaxiU  Annalen,  Jahrg.  viii.,  aad  IknHmki  mti  Wodtnr 
fchr^i,  1883,  No.  38). 
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to  the  time  when  the  iinprovemeDt  in  all  the  symptoms  was  sufficient  for  the 
patients  to  he  oonsidered  convalescent,  the  average  duration  was  sixteen  days. 
The  maximnm  duration  was  twenty-eight  days,  and  the  minimum  five  days. 
The  longest  duration  in  any  case  under  my  observation  was  in  a  female  hospi- 
tal patient,  the  disease  continuing  in  this  case  without  any  important  complica- 
tion fifly-eight  days.  It  is  perhaps  of  importance  to  state  that  these  cases  were 
observed  long  before  the  recent  introduction  in  medical  practice  of  antipyretic 
measures  of  treatment.  The  mean  duration  in  75  cases  observed  by  Murchison 
was  a  fraction  more  than  twenty-four  days.  This  ereater  duration,  as  compared 
with  my  cases,  is  probably  owing  to  the  beginnmg  being  fixed  at  an  earlier 
period  than  the  date  of  taking  to  the  bed.  Of  45  fatal  cases  in  my  collection, 
the  mean  duration  was  a  fraction  more  than  fourteen  days,  the  maximum  being 
twenty  and  the  minimum  nine  days.  The  mean  duration  in  12  fatal  eases  ob- 
served by  Murchison  was  a  fraction  more  than  twenty-two  days.  The  aver- 
age duration  of  convalescence  is  between  one  and  two  weeks.  The  return  of 
the  axillary  temperature  to  the  normal  standard — that  is,  complete  deferves- 
cence— shows  of  course  that  the  febrile  career  is  ended.  Sometimes  the  defer- 
vescence is  rapid,  and  the  temperature  quickly  falls  to  that  of  health ;  but  gen- 
erally it  is  gradual,  and  paroxysms  or  exacerbations  of  fever,  as  indicated  by 
the  thermometer,  are  liable  to  occur  for  some  days  after  the  appetite,  mental 
condition,  and  other  symptoms  denote  convalescence.  The  temperature  may 
be  kept  up  by  complications  which  persist  after  the  career  of  the  fever  is 
ended.  A  temporary  fever  often  accompanies  the  change  of  diet  from  liquid 
to  solid  animal  food. 

Relapses  of  typhoid  fever  sometimes  occur.  Many  examples  have  fallen 
under  my  observation.  A  return  of  the  fever  may  take  place  after  ten  days 
or  a  fortnight  from  the  date  of  convalescence,  and  the  patient  pass  through  a 
second  career,  the  eruption  and  other  characteristic  symptoms  being  reprt)- 
duced.  The  duration  of  the  second  career  is  usually  shorter  and  the  severity 
greater  than  the  first,  but  a  fatal  termination  is  rare. 

Complications  which  are  likely  to  arise  in  the  course  of  typhoid  fever  have 
been  noticed  in  connection  with  the  anatomical  appearances  and  with  the 
symptoms  referable  to  different  anatomical  systems.  The  occasional  occur- 
rence of  thrombosis  of  the  iliac  or  femoral  vein  on  one  side  or  on  both  sides  is 
not  rare,  and  is  attended  with  swelling  and  pain  of  the  corresponding  limb. 
This  complication  rarely  leads  to  evil  consequences,  but  sudden  death  has 
been  known  to  occur  from  an  embolus  detached  from  the  thrombus  and 
occluding  the  pulmonary  artery.  Typhoid  fever  may  be  associated  with 
intermittent  fever  (typho-nialarial  fever),  scarlatina,  rubeola,  diphtheria,  and 
perhaps  with  typhus.  Occasional  sequels  are  acute  miliary  tuberculosis,  pul- 
monary phthisis,  and  subcutaneous  abscesses.  Progressive  emaciation  and 
death  from  inanition  have  been  known  to  follow ;  but  in  many  instances 
nutrition  becomes  extremely  active  after  recovery  and  the  patient  attains 
a  greater  weight  than  ever  before.  The  mental  powers  in  some  cases  are 
enfeebled  for  a  considerable  period. 
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CHAPTEK    II. 

CONTINUED  FEVERS   (Continuto). 

Caasation  of  Typhoid  Fever ;  Diagnosis ;  Prognosis. — Typhas  Fever :  Anatomiad  Cha- 
racters; Clinical  History;  Causation;  Diagnosis;  Prognosis. 

THE  anatomical  characters  and  clinical  history  of  typhoid  fever  have  beei 
described  in  the  preceding  chapter ;  and  it  remains  to  consider  the  ctua- 
tion,  diagnosis,  and  prognosis  of  this  disease  before  entering  on  the  considen- 
tion  of  typhus  fever. 

Causation. — Typhoid  fever  is  not  restricted  within  any  geographical  lim- 
its. It  is  endemic  in  every  quarter  of  the  globe.  It  prevails,  however,  oft« 
within  circumscribed  districts,  and  not  infrequently  does  not  extend  bejood 
a  few  houses  or  even  a  single  house.  Although  it  now  prevails  within  manj 
malarial  regions,  it  is  certain  that  in  some  situations  in  this  country  well- 
marked  cases  of  typhoid  fever  were  hardly  known  so  long  as  malarial  fever* 
were  rife,  but  the  former  became  the  common  form  of  fever  after  intermit- 
tent and  remittent  fever  ceased  to  prevail.  As  regards  the  season  of  the 
year,  it  shows  in  this  latitude  a  decided  predilection  for  the  autumn.'  It  n 
stated  that  a  warm,  dry  summer  favors  the  occurrence  of  the  diseaise  in  tke 
following  autumn.  According  to  Buhl  and  Pettenkofer,  the  disease  prevail? 
in  Munich  when  the  level  of  the  ground- water  is  low,  and  the  prevalence  bi> 
been  observed  to  end  when  the  level  of  the  water  has  been  raised  by  abun- 
dant rain.     A  similar  relation  has  not  been  observed  in  all    place:*. 

The  susceptibility  to  typhoid  fever  is  greatest  between  the  ages  of  fifteen 
and  twenty-five,  next  between  ten  and  fifteen,  and  next  between  twenty-firf 
and  thirty.  It  is  rare  in  infancy,  but  not  infrequent  in  childhood.  A  con- 
siderable proportion  of  cases  of  so-called  infantile  remittent  fever  are  ca>c> 
of  typhoid  fever.  The  susceptibility  is  much  diminished  after  sixty,  but  xht 
disease  may  develop  in  persons  more  than  seventy  years  of  age. 

Both  sexes  appear  to  be  about  equally  liable  to  the  disease.  Genertllj. 
persons  are  in  good  health  when  attacked.  Other  diseases  do  not  seem  to  pre- 
dispose to  typhoid  fever.  No  causative  influences  relating  to  social  position, 
occupation,  or  habits  of  life  have  been  ascertained.  A  certain  degree  of  pn> 
tective  influence  against  typhoid  fever  seems  to  be  exerted  by  phthisis  and 
other  diseases  attended  by  cachexia  and  severe  ansemia,  but  this  protection  i? 
not  absolute.  A  protective  influence  exerted  by  pregnancy  and  lactation,  if  it 
exist  at  all,  is  much  less  than  was  formerly  supposed.  Typhoid  fever  devel- 
oped soon  after  delivery  is  liable  to  be  mistaken  for  puerperal  fever.  Preg- 
nant women  when  attacked  with  typhoid  fever  generally  abort,  but  this  doe> 
not  seem  to  influence  the  prognosis  unfavorably.  The  foetus  is  generally  dead 
or  dies  soon  after  birth.  The  typhoid  bacillus  has  been  found  in  the  fcetUN 
in  which  have  also,  but  very  rarely,  been  found  the  lesions  of  the  div'«oa>e 

New-comers  in  an  infected  district  are  more  likely  to  be  attacked  than  those 
who  have  long  resided  there.     As  of  those  who  are  exposed  to  the  typhoid- 

*  Of  •')0S8  cases  admitted  during  twenty-three  years  in  the  London  Fever  Hncipiul  ind 
analyzed  l>y  Murchison,  41  per  cent,  owurred  in  autumn,  21.3  i>er  cent,  in  winter,  12.7 
per  cent,  in  spring;,  and  24.8  j^er  cent,  in  summer. 

Of  45  cases  which  I  have  analyzed  with  refei-ence  to  this  point,  16  were  in  Oilober. 
9  in  November,  and  12  in  DtH'emWr. 
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poison  only  a  certain  number  are  attacked,  it  is  evident  that  a  certain 
e  of  individual  immunity  exists. 

3  reasons  have  already  been  given  for  believing  that  the  so-called  bacillus 
phoid  fever  is  the  specific  cause  of  the  disease.  Of  the  properties  of 
organism  bearing  upon  the  causation,  may  be  mentioned  its  growth  at 
iry  temperatures,  although  best  at  a  temperature  between  85*^  and  100° 
ts  growth  upon  a  great  variety  of  substances,  such  as  vegetables,  milk, 
infusions,  etc. ;  its  formation  of  spores ;  and  its  presence  in  the  typhoid 
.  We  may  therefore  infer  that  the  typhoid  bacillus  may  grow  readily 
-  ordinary  conditions  outside  of  the  body,  as  in  the  soil  or  in  liquids  con- 
ig  sufficient  nutriment,  and  that  by  the  formation  of  spores  it  may  pre- 

its  vitality  for  a  long  time,  even  under  unfavorable  conditions.  There 
evidence  that  the  typhoid  bacillus  exists  in  the  exhalations  from  the 

3t. 

phoid  fever  is  communicable,  but  rarely  if  ever  in  the  same  way  as 
:rictly  contagious  diseases,  such  as  typhus  fever,  smallpox,  scarlet  fever, 
relapsing  fever.  Emanations  from  the  bodies  of  those  afiected  with  the 
se  do  not  infect  the  surrounding  atmosphere,  and  hence  in  hospital  wards 
isease  is  not  diffused  by  typhoid  cases  among  patients  affected  with  other 
ses  if  care  be  taken  to  thoroughly  disinfect  the  dejecta.  Physicians, 
3S,  and  members  of  famnilies  brought  into  close  proximity  to  cases  sel- 
contract  the  disease  in  consequence.  Nevertheless,  the  causative  germs 
iply  within  the  bodies  of  typhoid  patients,  and  are  expelled  from  the 

with  the  intestinal  dejections.  It  is  not  necessary  to  suppose  that 
;  germs,  the  typhoid  bacilli,  must  undergo  any  further  modification  or 
lopment  outside  of  the  body  in  order  to  communicate  the  disease.  It 
»8siblc  to  explain  the  infrequency  with  which  those  in  attendance  upon 
oid  patients  contract  the  disease  by  the  fact  that  with  ordinary  care  por- 

of  typhoid  stools  are  not  likely  to  be  taken  into  the  alimentary  canal, 
here  is  no  reason  to  suppose  that  any  exhalations  from  the  patient  con- 
;he  bacillus.  Washerwomen  not  infrequently  contract  the  disease  from 
ing  linen  soiled  with  typhoid  excreta,  and  it  is  easy  to  understand  how 
ion  might  take  place  in  this  way. 

is  probable,  however,  that  the  typhoid  stools  are  the  chief  source  of 
ion  of  a  locality  in  which  the  disease  becomes  endemic.  Instances  might 
ultiplied  to  show  that  persons  who  have  contracted  typhoid  fever  in 
3cality,  then  go  to  another  locality  and  become  a  source  of  infection 
region  in  which  the  disease  has  not  hitherto  prevailed.  In  the  preced- 
iitions  of  this  work  I  have  reported  a  remarkable  instance  of  this  nature: 
is  instance  a  stranger  ill  with  typhoid  fever  came  to  a  little  settlement 
North  Boston,  consisting  of  nine  families.  Up  to  this  time  typhoid 
had  never  been  known  in  that  neighborhood.  In  a  few  days  the  stranger 
i.nd  in  a  month  more  than  one-half  of  the  population,  numbering  48, 
een  affected,  and  10  died.  Both  the  symptoms  and  post-mortem  exani- 
n  showed  the  disease  to  be  typhoid  fever.  Of  the  nine  families,  one 
T  escaped  which  obtained  its  water  from  a  source  different  from  the 
I,  which  used  a  common  well.* 

it  infection  with  typhoid  fever  often  takes  place  from  the  drinking-water 
t  be  doubted.     The  typhoid  bacilli  have  been  found  in  the  drinking- 

of  regions  where  typhoid  fever  was  prevailing  as  an  epidemic  (Mors, 
Lcl).  Such  water  may  be  perfectly  clear  and  apparently  pure.  Meade 
^  has  shown  that  typhoid  bacilli  may  exist  in  drinking-water  for  at  least 
ith,  although  they  do  not  multiply  unless  the  water  contain  an  amount 

» fuller  details  concerning  these  cases,  vide  A.  Flint,  Clinical  Reports  on  Chntinued 
<te.,  1852,  and  Amcriani  Journal  of  the  Mefljcal  Sciences^  Jnlv,  1845. 


of  orpranu'   lunticr  not  likely  to  be  present  in  any  water  which  wftv.]] 

for  <)rinkiti[^  puqioscs*.     In  a  number  of  insUincc's  of  mfpctif»n  tlir 

W!iU>r  it  lias  Wen  possible  to  sbuw  aoine  cumiiiunieation  or  lejil 

well  used  for  drinking  purposes  and  a  privy-vault,  ce^jspool.  - 

That  »uch  contamination,  as  well  a^^  the  contamination  of  tbe 

way,  is  an  important  factor  in  the  causation  of  the  f!i?4cas»- 

bnt^  in  acconlance  with  our  present  views,  we  must   - 

of  contaraination  by  the  ordinary  product-s  of  dm^otir  mi 

canning  typhoid  fever^  and  that  the  typhoid  hacUIiis  muj^t  alvays  Inr  pti 

wlu'H  this  occurs*. 

Allied  to  epidemics  traceable  to  the  drinkintr-water  an?  epiiletitic 
to  I  he  milk-supply.     A  number  of  such  epidemte^  have  b«?tMi  i^  t- 
cially  in   En^^land.'      Here  it  h  probable  that  the  vehicle  of 
water  used  in  cleansing  the  cans  or  in  dilutin;^  the  milk.     A 
tioned,  milk  h  a  favorable  medium  for  the  growth  of  the  l^ ; 
Bailing  the  milk  is  the  only  sure  preventive, 

Borne  believe  that  the  chief  simree  of  infection  ia  throu^li  lb©  . 
in  regions  in  which  the  ground  contains  the  «f>eei(ic  germ*  It  J 
that  infection  may  take  place  from  uncot»ked  food,  especially  frntsi 
vegetables  which  are  contaminated  by  the  pre8en<?e  of  tb* 

A  question  of  importance  is  whether  an  outbreak  of  typl 
refenible  to  the  introduction  of  the  typhoid  genu  derived  <l 
from  a  person  affected  with   the  disease,  or  whether  the  >i 
be  generated  outi^ide  of  the  human  body.      That  the  former  method  of  iafej 
lion  is  a  common  one  cannot  be  doubted,  but  the  properties  of  th<^  trpM 
bacillus  are  such  that  it  is  capable  of  living  independently  of  the 
body,  and  there  la  therefore  no  a-priori  objection   to   the  aMampfJcm  tli 
typhoid  fever  may  develop  in  regions  which  have  never  beeu  vijiiied  by  mj 
one  affeeted  with  the  di,Hea»e.     It  is.  however,  very  difficult   to  pn>vv  llie  Im> 
ter  view,  for  the  typlioid  germ  may  be  transpc»rted  by  an  individttal  vkodoe  ^ 
not  contract  tlie  di?^ease,  and  it  is  certain  that  thia  genu  mmy  pneiciTe  ' 
vitality  for  a  long  time,  at  lea.*t  f<ir  jseveral  years/ 

The  early  and  predominant  involvement  of  the  intt'^^tine  in 
seems  tu  indicate  that  the  infection  takes  place  primarily  fr 
tary  tract.     Kven  if  the  typhoid  bacilli  shoiild  be  inspired Jt  i>  m 
lo  suppose  that   the  infection   is  through   the  respiratory   '>t. 
reaeliing  the  mouth  or  thnmt  the  organisms*  could  be  > 

The  agency  of  bud  cesspools,  sewers,  and  ])rivies  in  the  cu 

fever  seems  to  be  that  here  the  bacilli,  derived  usually  from  \\ 

find  suitable  conditions  for  their  growth^  and  that  with   n   ' 

from  these  sources  the  surrounding  soil  and  neighboring  \ 

infected  with   the   specific  organism.     This  important  agrmy    rni' 

necessity  of  measures  of  prophylaxis  consisting  of  effective  &ewerair« 

vision  against  obstructions  of  house-drains,  prevention  of  leaX; 

and  cesspools,  care  that  the  trapping  of  hand-basins,  sink^,  an 


'  Dr.  F.  C  Curtis,  in  the  FfntHh  Atmunl  lUpftH  nf  thr  SttUi  Bottni  cf  H^nkk  i 

York^  gives  an  account  of  an  outbreak  of  typhoid  fever  at  Port  Jrrvis  in  thr  i 
1883,  imwiiljle  to  milk-fiupply.     i8ee,  also.  Tkf  /^in«/,  Feb.  7^  18S$.) 

*  In  Switzerland  cpidemu-s  of  typhoifi  fever  have  been  rep«>ne*!  in  which  thf  Infr^l 
tion  has  l»een  rt^ferrenl  to  eatiuj^  the  mt^nl  of  (iit*ca«4?d  mlvis);  but  thi«>  inlerpirtiti**"  ••^f 
the  Glides  i>  not  free  from  doubt, 

'  Aivortliny^  to  batterinlnu'ical  nomenclatures,  the  lyphoiil  harilluti  mar  lie  i 
fui^  a  ftiipruphyte  aud  a  potential  panusite ;  that  is*  nit  of  the  <  <  ri.Tit  i   ri-i  u  ►r  j  l,  i!.vi  l^i 
are  present  outride  of  the  animal  Nuly,  :itid  it  rtiay  thi  s 
otMtt«»ionaUv  makes  incur»ioQS  into  tli<5  humnn  IhhJv,  w1)«  i 
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IS  coH^plc^}  and  the  disinfection  and  speedy  removal  of  the  excreta  of  patients 
affect  €td  with  the  disease.  ^ 

I'll*  interval  hetween  the  introduction  of  the  germs  and  the  first  manifesta- 
tion o^  ^^  disease,  or  the  period  of  incuhation,  is  usually  about  two  weeks. 
^e  duration  is  longer  than  this  in  some  instances,  but  probably  never  several 
montlis,  as  has  been  supposed.  On  the  other  hand,  the  duration  sometimes 
doed  not  exceed  one  or  two  days.'  This  disease  is  one  of  those  which  are 
Yery  rarely  experienced  twice ;  and  a  person  who  has  had  the  disease,  as  a 
rule,  i8  thereafter  unaffected  by  the  special  cause.  As  already  stated,  how- 
evex*,   &  relapse  sometimes  occurs  shortly  after  the  date  of  convalescence. 

I>rA0N()8i8. — Typhoid  fever  is  to  be  discriminated  from  other  essential 
fevtsrSj  especially  typhus,  remittent,  and  typho-malarial  fever.     The  differ- 
ential diagnosis  cannot  be  fully  oonsiderea  without  anticipating  the  diag- 
no»^i«  events  which  belong  to  the  clinical  history  of  these  fevers.     The  dis- 
criDain^tion  is  to  be  made  by  ascertaining  the  presence  of  more  or  less  of 
tlie    events  which  are  diagnostic  of  typhoid  fever  and  the  absence  of  events 
^iui^iQOstic  of  other  fevers.      The  points  in  the  clinical  history  which   are 
disfcimietive  of  typhoid  fever  are  as  follows :  the  gradual  development ;  the 
abft^vee  of  marked  remissions ;  the  abdominal  symptoms — namely,  diarrhoea 
witlx  ochre-colored  dejections,  tympanites,  tenderness  and  gurgling  in  the  right 
ilitLO   region  ;  the  occurrence  of  epistaxis;  and  the  characteristic  eruption.    As 
reg:a.rd8  the  eruption,  a  fact  important  to  be  borne  in  mind  is  that  rose- 
oolored  papules,  like  those  belonging  to  the  history  of  typhoid  fever,  arc 
sometimes  found  in  other  affections.     Other  points  to  be  taken  into  account 
are  the  autumnal  season  and  the  youth  of  the  patient.    The  foregoing  points, 
taken  in  connection  with  the  absence  of  features  distinctive  of  other  fevers, 
geoenlly  render  the  diagnosis  easy  after  a  certain  duration  of  the  disease. 
In    typho-malarial  fever,  as  will  be  seen,  the  symptomatic  phenomena  of 
typhoid  and  malarial  fever  are  commingled  in  variable  relative  proportions 
in  different  cases. 

Other  affections  with  which  typhoid  fever  may  be  confounded  are — cere- 
bral and  cerebro-spinal  meningitis,  bronchitis,  pneumonitis,  acute  tubercu- 
losis, and  enteritis. 

Acut«  meningitis,  as  distinguished  from  typhoid  fever,  is  characterized  by 
more  intense  cephalalgia,  by  intolerance  of  light  and  sounds,  early  and  active 
•  delirium,  frequently  by  vomiting  as  a  prominent  symptem,  by  rigidity  of  the 
muscles  at  the  back  of  the  neck,  sometimes  by  paralyses,  and  by  somnolency 
and  coxna  succeeding  the  delirium.  There  generally  is  constipation.  The  abdo- 
men is  not  tympanitic,  but  frequently  depressed,  and  iliac  tenderness  is  want- 
ing.     This  differential  diagnosis  is  required  chiefly  in  children. 

Sul^acute  bronchitis  is  an  element  of  typhoid  fever.  If  the  bronchitis  be 
Tiniisixally  prominent  and  the  fever  unusually  mild,  the  latter  may  be  over- 
looked and  the  disease  considered  a  primary  bronchitis.  This  error  can  only 
happen  in  the  early  part  of  the  fever ;  and  the  duration  and  progressive  increase 
of  the  disease,  tegether  with  the  characteristic  events  of  the  fever,  will  lead 
to  a  correction  of  the  diagnosis.  If  the  bronchitis  be  capillary,  owing  te  the 
predominance  of  the  pulmonary  symptoms,  this  may  be  supposed  to  be  the 
primary  and  sole  disease.  An  instance  has  fallen  under  my  observation,  but 
capillary  bronchitis  as  a  complication  is  extremely  rare. 
Typhoid  fever  may  be  confounded  with  pneumonitis  when  the  latter  exists 

.  A  full  account  of  the  different  agencies  involved  or  supposed  to  be  involved  in  the 
etiology  of  typhoid  fever  will  be  found  in  J.  IT.  Hutchinson's  article  on  this  disease,  in 
^^l*  S^$iem  (^  Praetieal  Medicine,  by  American  Authors,  Philadelphia,  1885,  vol.i. 
V  ide  Murchison,  in  Si,  ITwrncu^s  tiottpital  Reports,  vol.  ii. 
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as  a  complication.     The  existence  of  pneumonitis  is  shown  by  its  ph>^.      . 
signs.     The  differential  diagnosis  is  to  be  based  on  facts  which  stho^^  **^'*^ 
existence  of  fever  prior  to  the  occurrence  of  the  pneumonitis,  and  c^^^      ^"'' 
events  characteristic  of  typhoid  fever — namely,  the   abdominal   sym-^^.^  '' 
and  eruption.      Cases  of  primary  pneumonitis  in  which  the  existeiiot*    V 
typhoid  fever  may  be  suspected  are  cases  of  so-called  typhoid  pneuraoni  t/.,. 
that  is,  pneumonitis  with  phenomena  denoting  the  typhoid  8tat€ — nutm  ^h. 
low  delirium,  prostration,  subsultus  tendinum,  etc. 

Acute  miliary  tuberculosis  has  not  infrequently  been  mistaken  for  typfi^cid 
fever.  The  former  is  to  be  discriminated  by  the  notable  frequency  of  tie  '^'»* 
pirations,  the  prominence  of  the  cough,  the  occurrence  of  haemoptysis  in  sc::^^* 
cases,  the  abundance  of  subcrepitant  rales;  by  marked  lividity  in  some  og"^  <^'. 
by  the  presence  of  choroid  tubercles ;  and  by  the  absence  of  the  abdomE^  ^^^ 
and  other  characteristic  events  of  typhoid  fever. 

Typhoid  fever  may  be  considered  as  primary  enteritis  when  the  ahdomi  3«1 
symptoms  are  unusually  prominent  from  the  beginning.  The  liability  to  t  Ms 
error  is  chiefly  in  cases  occurring  in  children.  Events  other  than  the  abdc^^m- 
inal  symptoms  belonging  to  the  history  of  typhoid  fever  are  to  be  sou^s^h 
after.  Some  of  these  are  not  so  readily  appreciated  in  children  as  in  adaI31  u, 
especially  those  relating  to  the  mind,  and  the  eruption  is  oftener  wanti^  2^ 
Hence  typhoid  fever  in  children  is  not  infrequently  called  enteritis.  W  itli 
due  care  in  tracing  the  development  and  progress  of  the  disease  this  er-»-"or 
of  diagnosis  should  generally  be  avoided. 

It  is  evident  that  familiarity  with  the  phenomena  and  laws  of  typh«-»id 
fever  and  of  the  diseases  with  which  it  is  liable  to  be  confounded — iiame^l  v, 
other  fevers  and  the  local  affections  just  referred  to^is  an  essential  qus^li- 
fication  for  accuracy  in  diagnosis.  This  remark  is  of  general  applicati^jn 
to  diagnosis. 

The  thermometer  may  be  brought  to  bear  upon  the  diagnosb  of  this  cli>- 
ease  at  an  early  period,  before  the  eruption  or  other  distinctive  features  sa.  r«> 
fully  declared.     A  moderate  increase  of  temperature  daily  for  several  ?uic- 
cessive  days,  with  an  evening  exacerbation,  points  to  typhoid  fever  as  c^>n- 
trasted  with  typhus,  periodical,  relapsing,  or  an  eruptive  fever,  assuming  c  hk*^ 
disease  to  be  an  essential  fever  and  not  an  inflammatory  disease.     Varioxi^ 
circumstances,  however,  may  occasion  deviation  from  this  gradual  increm^^ut 
of  fever  in  typical,  uncomplicated  cases. 

In  some  cases  the  disease  may  be  overlooked  in  consequence  of  the  |>l^o- 
nomena  being  imperfectly  developed.    These  cases  were  called  by  Louis  cata^fc*^^ 
of  "  latent  typhoid  fever."   They  are  called  by  German  writers  cases  of  "/j7>A«ci 
amhuUitorius ;^'  and  the  term  "walking  cases"  is  in  use  in  this  country.    T*1]k 
patients  do  not  take  to  the  bed,  and  perhaps  they  continue  their  usual  avcxra- 
tions.     They  complain  only  of  debility,  loss  of  appetite,  and  mild  diarrlmcAf^. 
Under  these  circumstances  death  sometimes  takes  place  from  intestinal  per- 
foration, profuse  hemorrhage,  or  some  grave  complication,  and  on  po8t-mor~^<*iii 
examination  the  characteristic  typhoid  lesions  of  the  intestine  are  found.    mi« 
only  explanation  of  these  cases  to  be  given  is  that  the  effects  of  the  8pe*<riai 
cause  are  concentrated  on  the  glandular  elements  of  the  small  intestine. 

Errors  of  diagnosis  are  likely  to  be  made  in  cases  of  abortive  tyj^tioid 
fever,  in  very  mild  cases  (typhus  levissimus),  and  in  cases  in  whicb.  the 
temperature-curve  has  a  remittent  or  possibly  intermittent  character.  Id 
children  the  existence  of  typhoid  fever  is  doubtless  often  overlooked.'  X^ere 
abdominal  symptoms  may  be  slight,  particularly  intestinal  hemorrfaagees.  aoii 
peritonitis,  while  severe  cerebral  symptoms  are  usually  present.    la  ol^^  per- 

*  Heiirv  D.  Chapin,  Am.  Joum,  of  Obatetrica  and  cf  DUeatet  qf  Womm  «md  0^^n%^ 
July,  1883. 
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the  course  of  the  disease  is  often  irregular,  pulmonary  and  cerebral 
ptoms  frequently  being  most  marked.  The  occurrence  of  cases  of  typhoid 
.^  in  which  the  symptoms  of  an  acute  Bright's  disease  appear  early  is  rare, 
ii^liis  should  be  borne  in  mind. 

^^LOGNOSis. — Of  18,612  cases  aggregated  by  Murchison,the  mortality  was 
>2  per  cent.,  or  1  in  5.4.  Of  303  cases  received  in  the  Massachusetts 
i^Tal  Hospital  and  analyzed  by  James  Jackson,  42  were  fatal,  being  1  in 
uti  7  cases,  or  a  fraction  less  than  13  per  cent.  Of  the  73  cases  which  I  have 
ly  zed,  18  were  fatal,  nearly  1  in  4,  or  about  24  per  cent.  These  facts  show 
^li  variation  in  the  death-rate  in  different  collections  of  cases  occurring  at 
Brent  places  and  periods.  That  the  variation  is  often  considerable  at  dif- 
»ot  seasons  in  the  same  place,  and  under  similar  circumstances  as  regards 
roundings  and  treatment,  is  shown  by  the  ratio  of  deaths  in  successive 
rs  in  the  Massachusetts  General  Hospital.^  In  1828,  of  22  cases,  2  died ; 
1829,  of  25  cases,  1  died;  in  1830,  of  14  cases,  4  died;  in  1831,  of  29 
es,  2  died ;  in  1832,  of  23  cases,  4  died ;  in  1833,  of  37  cases,  6  died ;  in 
^ir,  of  34  cases,  6  died ;  and  in  1835,  of  35  cases,  6  died.  Statistics  show 
,t>  the  average  mortality  from  typhoid  fever  in  recent  years  is  less  than  for- 
rly,  being  about  10  per  cent.  This  diminution  in  mortality  may  be  fairly 
ributed  to  improved  methods  of  treatment.  It  is,  however,  evident  that 
►re  are  wide  differences  in  the  intrinsic  tendency  of  the  disease  to  a  fatal 
ae  at  different  periods  and  places — a  fact  to  be  considered  in  estimating 
e    influence  of  therapeutical  measures. 

Afl  regards  age,  Murchison's  statistics  show  the  lowest  rate  of  mortality  to 
!  in  cases  between  ten  and  fifteen  years,  and  the  next  lowest  between  five 
id  tea  years,  the  number  of  cases  analyzed  at  less  than  five  years  being 
si^ificant.  The  highest  rate  at  less  than  fifty-five  years  is  between  thirty 
id  thirty-five  years.  Jackson's  statistics  show  the  death-rate  to  be  greater 
>ove  than  below  thirty  years  of  age,  and  they  show  a  greater  mortality  in 
e  cold  than  in  the  warm  months.  It  is  a  matter  of  common  observation 
at  vigorous  persons  arc  more  likely  to  succumb  than  those  of  feeble  consti- 
tion. 

A  fatal  result  in  a  considerable  proportion  of  cases  is  attributable  to  com- 
cations  or  accidents,  such  as  pneumonitis,  peritonitis,  and  hemorrhage, 
s-existing  disease  may  lead  to  a  fatal  result,  as,  for  example,  chronic  dis- 
e  of*  the  kidneys.  Unusual  severity  of  the  abdominal  lesions  is  sometimes 
cause  of  death.  In  the  great  majority  of  fatal  cases  the  mode  of  dying  is 
asthenia.  Apnoea  is  combined  with  asthenia  in  the  cases  in  which  sudden 
la    precedes  death. 

^oma  and  convulsions,  probably  uraemic  in  most  cases,  render  the  prognosis 
remely  unfavorable.  Other  marked  ataxic  symptoms,  such  as  carphologia, 
siiltus,  etc.,  are  ominous.  Cases  characterized  by  active  persistent  delir- 
*  usually  end  fatally.  The  prognosis  is  unfavorable  whenever  the  pulse 
omes  extremely  frequent  and  feeble  and  the  first  sound  of  the  heart  is 
al>ly  weakened.  The  immediate  cause  of  death  in  these,  as  in  all  cases 
which  the  mode  of  dying  is  by  slow  asthenia,  is  the  giving  way  of  the 
v^er  of  the  heart's  action.  Great  prostration  is  evidence  of  much  danger. 
3  chances  of  recovery  may  be  good,  notwithstanding  the  occurrence  of 
'Utnonitis  limited  to  one  lobe.  Intestinal  hemorrhage  is  less  serious  than 
'  l>een  supposed  by  some;  recovery  taking  place  in  the  majority  of  the  cases 
""liich  this  event  occurs.  Death  may  be  caused  by  gangrene  or  bed-sores 
pairts  exposed  to  continued  pressure  from  the  weight  of  the  body.  An 
resMie  of  the  axillary  temperature  above  105°  denotes  great  danger,  and  a 
*  Report  on  Typhoid  Fever,  by  James  Jackson,  M.  D. 
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temperature  of  100°  or  107^  or  upwaril  \»  a  fat«l  prognostic*     On  tile 
hand,  a  considerable  decrease  of  temperattire  below  tbe  mmimutn  of 
is  ominous.     In  geniTul,  after  the  fir8t  few  days  of  the  di^'a»*    ^ 
ture  having  daily  increased  up  to  this  lime,  ihe  beat  as  showt!  t 

mnnietcr  varies  in  the  morning  between  102**  and  103°,  And  iu  iha  «:\i.i 
between   UKl^  and   105°. 

A  fiivorabU*  prognosis  may  be  entertained  so  lon»  as  at  ;  tonw  mt 

not  marked,  the  adyniiniiu  is  not  great,  tlic  pulne  not  very  :  ^  »?  WHr, 

and  there  are  rni  .seritnts  coniplieations ;  hut  under  these  rirriniiflWiec»  tki 
]>rognosis  should  always  be  guarded,  in  view  of  the  liability  at  aoy  pieriai^f 
the  disease  to  serious  coniplieations  or  accidents.  Let  it  be  borne  iu  mi 
that  sudden  e^nia  and  perforation  of  intestine  atv  not.  1e88  liable  Ut  vem 
in  mild  than  in  severe  case^.  The  liability  to  perforation  during  oanTilB^ 
ccnee  is  to  be  recollected.  On  the  other  hand,  recovery  may  be  boped  forii 
cases  in  wblcb  the  symptoms  denote  the  utmost  grarity. 

Typhus  Fever. 

The  fever  called  typhus,  known  from  the  earliest  anUquilT,  has  re«*«ir*^  t 
great  variety  of  names.  The  name  lyphus,  introduced  by  Sauvagr- 
and  now  generally  adopted  by  wriiers  uf  all  countries,  has  the  negui 
of  not  involving  any  hypothesis  cuncerniug  the  nature  and  seat  of  tbc  iW 
ease.  Derived  from  re>y>^*c,  denoting  stupor,  it  relates  t<i  a  feature  wbii^li  t» 
usually  more  or  less  prominent  in  this  disease.  In  this  country,  fr»'m  ilic 
fact  that  the  disease  is  imported  in  vessels  bringing  eiui^ant^  inrm  Irriia4, 
it  has  been  commonly  known  as  nhip  ff^ver. 

This  fever  has  many  features  in  common  with  typboid  fever.     Tbo  iica^ 
lity  or  non-identity  of  the  two  affections  was  once  a  mooted  questioo.    Tlwj 
present  points  of  contrast  amply  sufficient  to  show  that  ihey  are  distiOfit " 
eases.     In  considering  typhus  it  will  suffice  to  present  ibe  imitu  by 
is  distinguished  from  typhoid  fever. 


TImj 


hirl*  *!• 

■  iirt- 


Anatomical  Characters. — In  typhus  the  abdominal  ' 
characteristic  of  typboid  fever  are  wanting.    The  Peyerian 
of  the  small  intestine  are  either  unaffected  or  they  are 
ous  than  usual,  sometimes  presenting  a  number  of  black 
what  has  been  called  the  sfhnvrrt'hettrd  apptftmnce.     Tbt?  i  _ 

are  not  infiltrated  as  in  typhoid  fever,  and  are  generally        -    ^ 

The  disease  has  no  known  special  anatomical  characters ;  that  i»,  tberr  iff 
no  lesions  peculiar  to  the  disease  and  constantly  present.  Morbid  anpia^ 
ances  in  different  parts  are  frequently  found  after  death,  but  tbi'V  arcdaiftd 
complications  or  arc  such  as  belong  to  infectious  diseases  in  grneful. 

The  spleen  is  usually  large,  soft,  and  of  a  dark,  bluish-red  color*  la  WiJ 
rare   instances  there  is  no  enlargement  of  the  spleen.      Tti      ^  fta 

flabby  and  softened.     The  blood  in  the  heart  and  large  ve.v  lUj 

dark  and  fluid,  and  coaguhi,  if  they  exist  at  all,  are  dark  and  sutl,  UvpudUtic 
congestion  oi^  the  lungs,  bronchitis,  lobular  pneumonia,  and  puliut>tiary  <M!4<*'a)t 
are  very  frequent.  Slight  extravasation  of  bloi»d  int<i  the  araehutiid  caiitf 
occurs  in  a  small  proportion  of  cases.  Cerebral  congestittn  and  i^ffxtakn  m 
serutu  into  the  ventricles  of  the  brain,  the  subarachnoid  spii  'e  ancfc* 

noid  cavity  are  not  uncommon,  but  they  are  usually  unatt  v  hiiai"'* 

matory  exudation.  Meningitis  is  a  rare  complication.  The  a^me  f^nxh 
chymatous  degenerations  which  are  present  in  typhoid  frv'^  ^^^^  lu^mf  m 
typhus.     The  kidneys  are  often  congested.     They  are  ann  4i 

and  may  present  the  appearances  of  an  acute  nephritis.     Ar£u*ii44'  i.^  u***!* 
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common  in  typhus  than  in  typhoid  fever.  Subserous  ecchymoses  are  com- 
mon. The  granular  and  hyaline  changes  in  fibres  of  voluntary  muscles, 
noticed  as  occurring  in  typhoid  fever,  have  also  been  observed  in  typhus. 

Clinical  History. — The  duration  of  the  access  is  shorter  than  in  typhoid 
fever,  and  cases  of  an  abrupt  invasion  are  not  as  rare.  Patients  in  the  great 
majority  of  cases  take  to  the  bed  on  the  second  or  third  day  after  the  first 
manifestation  of  illness.  The  symptoms  during  the  development  of  the  dis- 
ease are  essentially  the  same  as  in  typhoid  fever,  with  this  important  dijfer- 
enee — namely,  the  abdominal  symptoms  of  typhoid  fever,  diarrhoea,  meteor- 
ism,  iliac  tenderness,  and  gurgling,  are  wanting.  Pain  in  the  back  and  limbs 
and  muscular  weakness  are  more  prominent  as  prodromata  of  typhus  than 
of  typhoid  fever. 

Oountenance  and  General  Aspect, — Capillary  congestion  of  the  face,  extrem- 
ities, and  trunk  is  more  marked  in  typhus  than  in  typhoid  fever.  It  gives  to 
the  surface,  especially  of  the  face,  a  dusky  or  din^  hue,  so  distinctive  of 
typhus  as  compared  with  typhoid  fever  that  even  nurses  and  attendants,  after 
becoming  conversant  with  the  two  diseases,  learn  to  discriminate  them  by  the 
physiognomy.  The  conjunctiva  is  more  frequently  and  more  deeply  congested. 
A  besotted  or  expressionless  countenance  is  earlier  and  more  strongly  marked. 

Nervous  System. — The  symptoms  referable  to  the  nervous  system  which 
belong  to  the  clinical  history  of  typhoid  fever  occur  in  typhus.  Coma-vigil 
and  typho-mania  are  observed  in  a  larger  proportion  of  cases  of  typhus,  they 
are  oftener  present  in  a  marked  degree,  and  they  occur  earlier  in  the  career 
of  the  disease.  Other  ataxic  symptoms,  such  as  subsultus  and  carphologia. 
are  of  more  frequent  occurrence.  Prostration  is  generally  more  marked  and  is 
earlier  manifested.  Persistent  active  delirium,  in  my  experience,  has  occurred 
oftener  in  typhoid  than  in  typhus  fever.  Contraction  of  the  pupil  often  accom- 
panies delirium  or  stupor,  and  is  sometimes  extremely  marked,  called  by  Graves 
the  pinhole  pupil.  I  have  observed  oscillations  of  the  eyeballs  occurring  in  a 
marked  degree,  the  movements  being  lateral  and  notably  rapid.  The  oscil- 
lations occurred  whenever  the  patient  was  raised.  The  cases  ended  fatally. 
Coma  and  convulsions  occurring  in  typhus  as  in  typhoid  fever  are  generally 
attributable  to  uraemia.  Hyperaesthesia  of  the  surface,  even  when  the  men- 
tal perception  is  notably  blunted,  is  sometimes  manifested. 

Digestive  System. — The  tongue,  more  frequently  than  in  typhoid  fever, 
becomes  covered  with  a  thick  brown  or  black  coating.  It  is  less  frequently 
reddened,  glazed,  and  fissured.  It  is  oftener  with  difficulty  protruded.  Sorde.s 
occur  more  frequently,  earlier,  and  in  greater  abundance.  As  regards  the 
abdominal  symptoms  which  are  highly  diagnostic  of  typhoid  fever,  the  two 
diseases  present  a  striking  contrast.  Diarrhoea  very  rarely  occurs  in  typhus, 
and  if  present  it  is  almost  invariably  slight.  The  stools  have  not  the  ochre 
color  of  those  in  typhoid  fever.  Tympanites  is  much  oftener  wanting,  and 
generally  when  present  it  is  slight  in  typhus.  This  statement  applies  also  to 
iliac  tenderness.  Intestinal  perforation  does  not  occur  in  typhus.  Hemor- 
rhage from  the  bowels  is  one  of  the  rarest  of  events,  exclusive  of  cases  in 
which  dysentery  is  a  complication. 

Parotiditis  is  liable  to  occur,  and  the  remarks  made  with  reference  to 
this  complication  in  typhoid  fever  are  equally  applicable  to  its  occurrence  in 
typhus. 

Skin. — A  characteristic  eruption  occurs  in  a  larger  proportion  of  cases  of 
typhus  than  of  typhoid  fever.  Murchison  states  that  of  3506  cases  received 
at  the  London  Fever  Hospital,  it  was  not  observed  in  403,  or  a  fraction  more 
than  11  per  cent.  Of  65  cases  which  I  have  analyzed,  it  existed  in  57.  It  is 
oftener  wanting  in  children  than  in  adults.     The  eruption  appears  earlier  in 
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Tvplui8.     The  nverage  period  from  tlie  time  of  takiug  to  li*.^  .-  .  v .  t*- 
aj»pefirance  of  the  eruption  is  «  little  les»  than  thrt*^  day 8,     Tli«  «»rii 
typhus  IS  much  nftener  abundant,  fre^juctilly  heiug  eojiiou«  over  tin?  mr 
ties  JUS  well  a^  on  the  trunk,  and  .sometimes  iipptmriiifr  uu  tlit^  face, 

Other  distinetive  points  relating  to  the  eruption   ure  iks  full 
maculated,  not  a  papular,  eruption.     The  spot*   become  of  »    . 
diirk-red  color^  and  after  the  first  two  or  three  dnj**  th 
ily  he  made  tn  disappear  by  ]>re?4sure.     In  .some  CAi^e-*  ii 
disease  the  spf»fs  become  truly  petechiaL     Thoy  »r 
iif  typhoid  fover.    They  do  not  come  and  go  like  tli 
they  Jill  apjtear  in  the  course  of  three  or  four  days,  m 
greater  part  or  the  whole  course  of  the  di&ease,  ^omct^-: 
intf>  convalescence.     They  are  often  apparent  after  dealli. 

The  copiousness  of  the  typhus  eniption  represents  eenemlly  «  rorrufpnd 
ing  gravity  of  disease.  This  statemeni  doe^  Dot  bold  good  witli  resp«t  to 
the  eruption  in   typhoid  fever. 

In  a  certain  proportion  of  cases  of  typhus  int^nningled  with  the  ehaxftdtf* 
igtie  macuhw  are  mure  or  lens  of  the  rose  papules  which  arc  cbaracterbtic  </ 
typhoid  fever. 

Peti^chiie  are  observed  in  some  cases  of  ty]>hus»,  a«  in  ca^csof  lypbutd 
A!*  well  as  in  various  other  di&cases.  As  already  stated,  th«»  fhfi?iff' 
typhus-i*pots  sometimes  become  petechial.     The  eruption  ♦ 

times  called   a  petechial   eruption.     This  is   incurrect.     /  

caused  by  minute  extra vasationij  of  blood;  that  is*  the}*  ai«  isatiil 

thciie  are   not  distinctive  of  typhus.      Y ibices  ana  oc<!aai<'  *<»rf*d  it 

cai*e«  of  typhus.  Sudamina  or  miliary  veuieles  occur  ia  casea^  of  trpiuu  ai 
well  as  of  typhoid  fever. 

The  statements   with   respect  Ui  sweating  and  moisture  of 
typhoid  are  also  applicable  to  typhus  fever. 

The  odor  from  typhus  patients  is  stated  to  he  characteristic. 
with  persons  who  declared  that  they  were  able  to  discriminate  c.» 
from  typhoid  fever  by  the  sense  of  smell.     1  ca.n  bear  testimoii 
sive  odor  emanating  from  patients  affected  with  either  disease,  but  1  Ia^ 
been  able  to  appreciate  its  value  as  a  diagnostic  symptom.  

Ery.*^ipelas  sometimes  occurs  in  typhus  as  in  typhoid  fever.  Bed-^onpfl^ 
less  liable  to  oecurt  in  conserjuence  of  the  shorter  duriition  of  lyphii«L  S|b^ 
taneous  gangrene,  not  produced  by  pressure,  is  an  occasional  event  I  tn 
seen  a  case  in  which  gan*;rene  of  both  feet  took  place.  The  noir  i\ci]h  nt 
scrotum  have  been  known  to  slough  away.      Ulceration   or  shu  ikr 

corfiea  has  been  observed.  The  a  fleet  ion  known  as  »ir/i»fi  is  an  _.  nm* 
complication  occurring  sometimes,  not  ordy  in  children,  but  id  adtiltik  Thvm 
complications  occur  in  hospitals  among  patients  who  prior  Xu  Uie  dlseaM  vwt 
suffering  from  innutrition. 

Respiratory  System. — The  account  of  symptoms  referable  to  the  r^AfiinilArj 
Bystem  in  typhoid  fever  is  mainly  applicable  to  typhus.  The  vigntfiouNX  «f 
a  spasmodic  inspiration  occurring  without  any  pulniouary  ci>mpljcalk»d  lAibf 
same  in  the  latter  as  in  the  former  dihcase.  Cough  from  brimrhiiin  in  ^peiirt' 
ally  more  prominent  than  iu  typhoid  ferer,     FWudo-pnc«  — ijiii  la 

hypostatic  congestion  and  ledema — is  more   fre<jueut,    wli  i^ 

monitis   appears  to  be  less  frei|uent  than  in  typhoid  fever. 
less  frequently.    It  appears  to  be  established  that  the  expiri 
more  ammonia  than  iu  health. 

Ctrculfitiun  and  TtrnpmUttre, — The  average  frequency  of  tbr  i^uUo  in 
of  typhus  is  greater  than  in  typhoid  fever.    The  significance  of  frc|ii4*iicTi 
otluT  rhrtraetera  of  tke  pulse,  anil  iS  wtnknv&s  or  absence  of  iho  timr 
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of  the  heart  over  the  apex,  as  representing  the  state  of  the  vital  forces,  is  not 
less  in  typhus  than  in  typhoid  fever. 

The  temperature  of  the  body,  as  determined  by  the  thermometer,  is  more  or 
less  increased,  varying  between  102*^  and  107*^  F.  The  increase  of  temperature 
corresponds  to  the  intensity  of  the  disease.  A  decline  of  temperature  is  coin- 
cident with  the  occurrence  of  convalescence.  The  defervescence  in  some  cases 
is  notably  rapid,  but  in  other  cases  it  is  gradual.  At  the  time  of  convales- 
cence the  temperature  frequently  falls  below  the  standard  of  health.  As  in 
typhoid  fever  and  in  other  essential  fevers,  a  sudden  and  considerable  rise  of 
temperature  renders  probable  some  inflammatory  complication  ;  and  on  the 
other  hand  a  sudden  fall  of  temperature  below  the  average  range  in  health 
denotes  a  serious  change  for  the  worse.  As  a  rule,  the  increase  of  temper- 
ature daily  is  progressive  from  the  beginning  of  the  disease  to  about  the 
fifth  day,  and  the  daily  oscillations  of  the  morning  and  evening  temperature 
are  not  observed  prior  to  this  period.  An  analysis  by  Dr.  Maclagan  of  58 
cases  ending  in  recovery  gave,  as  the  average  temperature  in  the  morning,  a 
fraction  over  102°,  and  in  the  evening  a  fraction  over  103®  P.  The  highest 
point  reached  in  any  of  these  cases  was  a  fraction  over  105®.  In  typhus,  as 
in  other  fevers,  a  fall  of  temperature  not  infrequently  denotes  approaching 
convalescence,  prior  to  any  appreciable  improvement  in  the  pulse  and  other 
symptoms. 

Urine. — The  urea  and  uric  acid  are  generally  increased,  as  in  cases  of 
typhoid  fever.  According  to  Murchison,  the  chlorides  are  greatly  diminished 
or  disappear  entirely. 

Albuminuria  is  of  more  frequent  occurrence  in  typhus  than  in  typhoid 
fever.  Murchison  found  it  in  20  out  of  28  cases,  or  a  fraction  more  than  71 
per  cent.  In  about  one-half  of  the  cases  the  amount  of  albumen  was  consid- 
erable. In  most  of  the  latter  cases  there  was  no  evidence  of  pre-existing  renal 
disease.  In  typhus  as  in  typhoid  fever  the  early  appearance  of  albumen  in 
the  urine,  its  abundance,  and  its  duration,  denote  gravity  of  disease.  Epithe- 
lial and  blood-casts  are  sometimes  observed. 

The  duration  of  typhus  is  less  than  that  of  typhoid  fever.  Of  53  uncom- 
plicated cases  ending  in  recovery  analyzed  by  Murchison,  the  duration  varied 
between  eight  and  twenty  days,  the  mean  duration  being  a  fraction  more  than 
fourteen  days.  The  mean  duration  in  10  fatal  cases  was  fifteen  days.  Of  45 
cases  ending  in  recovery  which  I  have  analyzed,  the  maximum  duration  was 
twenty-six  and  the  minimum  nine  days,  the  mean  being  fourteen  days.  The 
mean  duration  in  9  fatal  cases  was  ten  days.  In  my  cases  the  beginning  of 
the  disease  was  reckoned  from  the  time  of  taking  to  the  bed. 

Relapses  of  typhus  are  extremely  rare.  Examples  of  this  fever  having 
been  experienced  more  than  once  are  also  very  infrequent.  There  are  no  spe- 
cial sequels,  and  in  the  great  majority  of  cases  the  health  is  excellent  after 
recovery.  Temporary  loss  of  the  hair  is  a  common  consequence  of  both 
typhoid  and  typhus  fever.  Mental  imbecility  sometimes  remains  for  a  certain 
period  after  the  general  condition  of  the  body  denotes  recovery. 

Typhus  fever  is  sometimes  associated  with  dysentery.  Typhus  and  variola 
have  been  known  to  be  combined.  Probably  typhus  and  typhoid  fever  may 
coexist. 

Causation. — The  contagiousness  of  typhus  is  shown  by  the  occurrence  of 
successive  cases  in  particular  houses  and  neighborhoods,  by  the  number  who 
are  attacked  of  persons  brought  into  contact  with  typhus  patients,  especially 
in  hospitals,  either  as  physicians,  attendants,  or  fellow-patients,  and  by  the 
importation  of  the  disease  in  localities  where  it  did  not  previously  exist. 
Referring  the  reader  to  works  on  fever  for  the  further  evidence  of  the  con- 
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tagiouBiie.s.«  of  typbag,  I  shall  isubjoiu  some  illustrative  f&cti»  &Uiii|r  wiAm 
my  own   knowledge : 

In  1850,  1851,  and  1852,1  was  engaged  in  Ui©  clinical  tttttdy  af  trpliattiil 
typhoid  fever  in  the  Buffalo  Hospital  of  the  Sisters  of  CIiarilT.  I  rtccnM 
during  these  years  ti5  cases  of  typhus.  Twelve  Sisters  of  Charity  vm 
assigned  to  this  hospital  during  the  period  ju^st  named.  Of  lhe^»  Iwclte  ■•> 
ters,  five  contracted  typhus  fever,     Theis©  five  sisters  n)         '  '  'tW 

fever  patients  ;  and  the  remaining  seven  sisters,  perforu.  j» 

not  brought  into  contact  with  the  fever  patients.  TLt**,  il\*i\  ti^itti  m\m 
nursed  fever  eases  had  an  attack  of  the  disease.  During  th#»  last  of  iW 
yeans  eleven  patients,  admitted  for  other^  afiections^  contract4Kl  tii«  iwtmr, 
the  number  of  cases  of  typhus  received  during  thiit  year  being  oonfUenlJt 
larger  than  during  the  preceding  two  years. 

Typhus  fever  began  to  prevail  in  certain  parts  of  the  city  of  Naw  Yoflai 
an  epidemic  in  1861,  the  disean?  having  been  imported  from  Imlaciii  FiiB 
Jan,  1,  1861,  to  Nov,  1,  1864,  1428  eases  were  admitted  into  Brllrvoc  Hi^fJ- 
lal,  mure  than  500  cases  having  been  received  during  the  six  mnnthK  prww^ig 
Nov.  1,  18G4.  Of  22  members  of  the  house  staff  during  the  ti 
stated,  15  contracted  the  fever.  Of  persons  employed  in  the  hi 
orderlies^  watchers,  ete.^  16  were  attacked  with  fever.  From  J 
June,  1864,  26  patients*  admitted  into  the  hospitiil  for  various 
traeted  the  fever.  In  May,  1864,  the  fever  patients  were  tmn-t^  i 
and  no  new  cases  were  received.  There  was  subi-eijueutly  o-  J<  hi  I..|.i 
the  disease  in  the  hospitaL 

The  intectious  poison   emanating  from  typhus  paticDts   ffirolv 
eates  the  disease  except  to  those  who  are  in  immediate  pr«i 
Concentratiou  of  the  poison   is  generally  necessary,      lieu    .,     _ 
likely  to  be  contracted  by  those  who  render  personal  attedtiucui  t 
and  especially  by  those  who   are  exposed  to  the   atmos!]»hert*    -♦ 
lated  fever-wards  containing  a  large  number  of  casea.     A  sin 
a  spaeiousj  well-ventilated  apartment  seldom  communicates  tbf 
persons  at  all   times,  moreover,  are  not  equally  suseeptible.  and    i 
contract  the  disease  after  comparatively  slight  exposure,      '    '         licrji  «W1 
are  much  exposed  escape.     There  is  no  proof  ihat  thv  -  liHTaae^ 

from  one  house  to  another  or  from  hostiitals  to  adjoining 
intercommunication.  Facts  show  that  the  disease  may  be 
fomites,  but  a  considerable  impregnation  of  articles  of  clutUitigr  i.*4»^.  i9  um^^ 
sary.  Exposure  of  infected  clothing  to  a  dry  heat  of  2^K)**  F.  pM^Wi 
destroys  the  miasm.  Some  facts  appear  t^)  show  that  the  diM.*«^  aiar  U 
contracted  by  dissecting  bodies  dead  with  typhus,  but  ihii*  r>  mut  irAaia 
The  period  of  the  disease  in  which   it  is  nioht  likely  tu  \k*  ccim 

after  the  first  week.     Facts  appear  to  show  that  it  may  be  ti  ,«.^..„ 

during  couvaleseence.  I 

The  fact  that  in  the  emanations  from  the  bodies  (»f  patteirt«  i  rfmtM^mm 
exists  capable  of  producing  the  disease  is  distinctive  of  typhiift  a**  coDtrattW 
with  typhoid  fever.  There  is  no  reason  for  supposing  that  t hit  infi^iii^  eif*^ 
bility  of  the  typhus  germs  depends  on  any  changes  taking  plac«  aAer  iWj 
are  thrown  off  from  the  body. 

There  is  eonj^iderable  variation  in  tho  estimation  by  ili1l<>reDC 
of  the  period  of  incubation.      Probably  this  period   '  naidersiily 

different  cases,     >Iurchis<in  has  determined  the  avcru_  i  to  be 

twelve  days,  Exceptionally  it  is  lunger  than  this,  but  ii  lurriy  if  r^^i 
exceeds  three  weeks,  On  the  other  hand,  in  many  eiij^o^  ii  im  \tm  that 
twelve  days,  and  occajsionally  the  e^ymptoms  begin  almost  at  ih«  imftaiit 
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exposure.^  Persons  have  sometimes  bad  an  impression  that  they  received 
the  poison  at  a  particular  moment  when  they  were  conscious  of  a  peculiar 
sickening  odor  inhaled  from  the  body  of  a  typhus  patient.  Little  or  no 
reliance  is  to  be  placed  on  this  impression  as  evidence  of  the  reception  of 
the  infection.  Probably  physicians  have  very  many  times  experienced  this 
sickening  odor  without  having  had  typhus.  Such  has  been  repeatedly  my 
experience. 

As  a  rule,  in  this  country  typhus  fever  is  an  imported  disease  and  is  diffused 
exclusively  by  contagion.  It  is,  however,  difficult  to  trace  all  outbreaks  of 
the  disease  to  contagion,  and  hence  the  opinion  is  held  by  some  that  the 
special  cause  is  sometimes  produced  outside  of  the  body.  The  disease  some- 
times  appears  to  be  developed  as  a  consequence  of  overcrowding  and  deficient 
▼entilation ;  in  other  words,  the  concentrated  emanations  from  the  bodies  of 
healthy  persons  apparently  suffice  for  the  generation  of  typhus  germs.*  Out- 
bresks  in  jails,  hospitals,  workhouses,  ships,  and  unventilated  tenement-houses 
crammed  with  occupants  are  thus  accounted  for  in  some  instances  irrespective 
of  contagion. 

In  1841,  I  reported  four  cases  of  typhus  developed  in  the  Erie  county 
almshouse.  They  occurred  during  the  winter  months.  The  wards  in  this 
institution  were  quite  small  and  crowded,  and  for  the  sake  of  warmth  fire- 
places, which  had  previously  been  used,  had  been  bricked  up  and  close  stoves 
substituted.  There  was  an  abundant  eruption  in  all  these  cases,  and  an  exam- 
ination after  death  in  the  only  case  which  proved  fatal  showed  the  absence 
of  the  typhoid  lesions.  In  these  cases  overcrowding  and  want  of  ventilation 
seemed  to  be  important  elements  in  causation.*  No  cases  of  typhus  occurred 
out  of  the  almshouse,  and  the  disease  was  not  imported. 

Overcrowding,  deficient  ventilation,  especially  if  conjoined  with  innutri- 
tion, are  powerful  auxiliary  causes  acting  in  conjunction  with  contagion. 
The  causative  influence  of  destitution  and  starvation  is  strikingly  shown  by 
the  prevalence  of  typhus  in  Ireland  in  periods  of  famine,  and  by  the  lar<re 
proportion  of  cases  among  those  received  in  hospitals  in  which  the  depriva- 
tions and  hardships  of  poverty  had  been  experienced  prior  to  the  attack 
of  fever. 

Typhus  attacks  the  two  sexes  in  about  an  equal  proportion.  Persons  are 
more  liable  to  be  attacked  during  adult  age,  but  children  are  not  exempt,  and 
this  fever  does  not,  like  typhoid,  spare  those  who  are  beyond  the  middle 
period  of  life.  It  is  more  likely  to  prevail  in  the  winter  and  spring  months 
than  in  autumn,  in  this  respect  differing  from  typhoid  fever. 

Diagnosis. — The  remarks  on  the  discrimination  of  typhoid  fever  from 
remittent  fever  and  several  local  affections  will  apply  to  typhus  fever.  (Vide 
p.  918.)  The  discrimination  of  typhoid  and  typhus  fever  is  to  be  here  noticed. 
The  following  are  the  more  important  points  in  this  differential  diagnosis :  The 
relatively  long  duration  of  the  forming  stage  in  typhoid,  and  its  short  duration 
in  typhus ;  the  prominence  of  pain  in  the  loins  and  limbs  and  muscular  pros- 
tration at  an  early  stage  of  typhus ;  absence,  in  typhus,  of  the  characteristic 
abdominal  symptoms  of  typhoid — namely,  diarrhoea,  meteorism,  iliac  tender- 
ness, and  gurgling — or  their  presence  in  comparatively  a  slight  degree ;  the 
dusky  or  dingy  hue  of  the  surface  in  typhus;  the  appearance  of  the  ern[)tion 
earlier  in  typhus,  and  the  different  characters  of  the  eruption — namely,  in 
typhoid,  papular,  rose-colored,  the  redness  disappearing  on  pressure ;  in  ty]»hus, 
after  two  or  three  days,  if  not  at  first,  maculated,  the  color  dark  red.  an<l  the 

*  Vide  St.  Thnmw^x  Hnnpital  Rt'porti*,  vol.  ii. 

'  For  facts  bearing  cm  this  point,  vide  Murchison,  op.  ciL 

^  Vide  Boston  Med.  and  Surg,  Journal ,  June,  1841. 
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redness  not  disappearing  on  pressure.  Other  distinctive  points  relate  to  the 
eruption — namely,  the  sparseness  in  typhoid  and  the  copiousness  in  typhus 
the  frequent  extension  in  the  latter  of  the  eruption  over  the  extremities;  tho 
persistence  of  the  spots  in  typhus,  and  the  disappearance  of  papules  with  the 
production  of  fresh  papules  in  typhoid.  It  is  to  be  borne  in  mind  that  in 
some  cases  of  typhus  rose  papules  are  intermingled  with  the  characteristic 
maculae.  In  typhoid  fever  the  temperature  reaches  it,s  acme  at  a  later 
period  than  in  typhus.  The  rise  of  temperature  is  more  gradual  and  reg 
ular  in  typhoid  than  in  typhus.  In  typhus  the  average  duration  of  the  fever 
is  shorter  than  in  typhoid,  and  the  defervescence  is  more  rapid. 

Corroborative  diagnostic  points  are — the  occurrence  of  peritonitis  and  hem. 
orrhage  from  the  bowels  in  some  cases  of  typhoid,  and  the  earlier  oceurreoct 
of  delirium,  coma-vigil,  and  other  ataxic  symptoms  in  typhus. 

If  the  eruption  be  present,  typhus  is  generally  recognized  without  difficnhy. 
The  eruption  is  not  always  present,  and  the  diagnosis  may  then  involve  deltT 
and  difficulty.  The  prevalence  of  typhus  and  exposure  to  contagion  are  to 
be  taken  into  account  in  doubtful  cases. 

Prognosis. — Of  18,592  cases  aggregated  by  Murchison,  occurring  at  the 
London  Fever  Hospital  in  fourteen  years,  at  King's  College  Hospital,  the 
Edinburgh  Infirmary,  and  at  Glasgow,  Scotland,  the  mortality  was  1878 per 
cent.,  or  1  in  5.27.     This  rate  of  mortality  differs  only  by  a  small  fractioB 
from  the  rate  in  about  the  same  number  of  cases  of  typhoid  fever  analyxed 
by  Murchison.     The  death-rate  is  found  to  vary  at  different  times  and  places 
between  9  and  25  per  cent.,  the  variations  being  due  to  differences  a**  regard< 
an  intrinsic  tendency  of  the  disease  to  a  fatal  result.    In  epidemics  of  tvphu^, 
as  of  other  diseases,  it  has  been  often  observed  that  the  fatality  is  greatest 
at  first  and  decreases  as  the  number  of  cases  diminish.     The  ratio  of  fatality 
is  greater  among  males  than  females.     The  fatality  is  less  in  early  life  than 
subsequently.     It  is  greater  at  less  than  ten  years  of  age  than  between  teo 
and  twenty  years.     After  thirty  years  of  age  the  fatality  progressively  In- 
creases, and  after  fifty  years  the  proportion  of  deaths  is  nearly  one-half. 

Of  the  63  cases  which  I  have  analyzed,  12  were  fatal ;  that  is,  1  in  a  frac- 
tion more  than  5,  or  a  fraction  more  than  18  per  cent. 

A  fatal  result  is  oft^ner  due  to  the  intensity  of  the  fever — that  is,  occurria^ 
irrespective  of  complications — in  typhus  than  in  typhoid  fever.     Peritonitia*. 
which  destroys  a  certain  proportion  of  patients  with  typhoid  fever,  does  not 
occur  in  typhus.     This  is  true  also  with  respect  to  intestinal  hemonhag<e. 
Pneumonitis  is  less  frequent  in  typhus,  and  there  are  no  complications  pecu- 
liar to  the  latter.     Acute  diffuse  nephritis  attended  by  uraemic  symptoms  L* 
more  liable  to  occur  in  typhus  than  in  typhoid  fever.     A  fatal  result  appears 
to  be  oftener  attributable  to  feebleness  of  constitution,  or  to  causes  whieb 
impair  the  power  of  resisting  the  disease,  in  typhus  than  in  typhoid  ferer. 
Of  38  cases  which  occurred  among  the  members  of  the  resident  medical  rtalf 
and  persons  employed  in  Bellevue  Hospital,  17  ended  fatally,  whereas  of 
1428  patients  admitted  with  fever  during  the  same  period,  the  number  of 
deaths  was  243,  or  1  in  5.87.     This  difference  in  the  mortality  in  the  two 
classes  of  cases  is  the  more  remarkable  because  the  resident  physicians  and 
persons  employed  in  the  hospital  were  treated  for  the  disease  under  mow 
favorable  circumstances  than  the  hospital  patients.     It  is  difficult  to  accoanf 
for  the  greater  fatality  among  the  former  class,  except  by  supposing  thai  liv- 
ing in  the  hospital  involved  exposure  to  nosocomial  depressing  inilncncej 
which  rendered  the  system  less  able  to  resist  the  disease. 

In  general,  the  symptoms  pointing  on  the  one  hand  to  a  favonible,  and  on 
the  other  hand  to  an  unfavorable,  prognosis  are  the  same  in  both  tjplioid  lod 
typhus  fever. 
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CHAPTER    III. 
CONTINUED  FEVERS  (Continued). 

TuMtment  of  Typhus  and  Typhoid  Fevers. — RelapsiiiK  Fever ;  Anatomical  Characters ; 
Cliuical  History;  Causation;  Diagnosis;  Prognosis;  Treatment. — Erysipelatous 
Fever.— Epideniir   Fever  characterized  by  Mild   Erythematic  Pharyngitis. 

THE  general  principles  of  treatment  in  typhoid  and  typhus  fever  are 
essentially  similar,  and  indeed  are  applicable  to  all  the  fevers.  It  will 
suffice  to  notice  incidentally  indications  pertaining  exclusively  either  to 
tvpfans  or  typhoid  fever,  without  considering  the  treatment  of  each  fever 
Heparately. 

It  most  be  admitted  that  the  known  resources  of  therapeutics  do  not  afford 
reliable  means  for  the  arrest  of  these  fevers,  nor  even  for  shortening  the  dura- 
tion of  the  febrile  career.     Quinia,  so  potential  in  arresting  malarial  fevers. 
has  no  abortive  potency  in  the  continued  fevers.     Calomel  in  doses  of  from 
ten  to  fiiVeen  grains  repeated  daily  for  several  days  has  been  recommended  by 
Wunderlich,  Liebermeister,  and  other  German  writers  as  shortening  the  cours** 
of  typhoid  fever,  diminishing  the  mortality,  and  sometimes  causing  the  di>- 
ease  to  abort.     Iodine  or  the  iodide  of  potai^ium  and  carbolic  acid  have  Ihx'Ii 
thought  to  have  a  s|>ecial  influence  over  this  fever.    Liebermeister  statt^s  that 
the  iodide  of  potassium  in  doses  of  a  scruple  to  a  drachm  daily,  given  in  ni(»re 
than  two  hundred  cases,  while  it  produced  no  appreciable  efiect  upon  any  of 
the  febrile  phenomena.  ap]»arently  diminished  the  rate  of  mortality.    That  the 
mineral  acids — namely,  the  dilute  phosphoric,  hydrochloric,  nitric,  and  nitro- 
hydrochloric — have  a  favorable  modifying  influence  upon  the  disease  thert-  i^ 
abundant  testimony.    In  18G3  and  18G4, 1  instituted  a  comparison  in  the  malt 
fever-wards  at  Bellevue  Hospital  of  the  rate  of  mortality  during  six  mmitii- 
without,  and  the  same  period  with,  the  use  (»f  dilute  sulphuric  acid,  eliniiiiat 
ing  all  cases  in  which  death  took  place  within  forty-eight  hours  after  admi- 
sion.    Of  70  casfs  treated  from  January  1  to  July  1,  18<>*^,  without  acid  ti-- 
death-rate  was  :iO  per  cent.;  of  78  cases  treated  with  acid  from  July  1    !■'«- 
to  January  1,  lHr»4,  the  death-rate  was  10.25  per  cent.    The  treatnien-  :    *. 
two  collections  of  cases  was  the  same,  exclusive  of  the  acid.'    31}  '.!-r^ 
tions  do  not  enable  me  to  state  which  one  of  the  mineral  acids  if>  t*    f*    i  - 
ferred.     They  are  generally  relished  by  fever  patients  if  hufficientr   li  .:  - 
with  the  addition  of  .**yrup  of  orange-peel  or  simple  syrup,  and  tbf  -  il: 
given,  not  as  a  medi<:ine.  but  as  a  drink.     The  death-rate,  howf' 
cases  treated  with  the  acid  was  not  below  that  in  '^7  cawfi-  tnaw 
Cotting  of  Boston  withf»ut  drugs  of  any  kind.     Tlie  rat**  ii.  t«»    i:**— 
10  per  cent. 

Of  all  therapeutic  measures,  those  directed  toward  th*-  i«BOiir-i« 
fever  take  the  fir.^t  rank.     The  nifM hi g  oji^rn ml i  of  antipyrecj  »«■*:••- 
thoroughly  und*:r*tood.  but  there  is  no  doubt  that  thci*  euu-'' 
fMimething  niure  than  the  mere  reduction  of  the  t^anvuMJor.     ai 
cations  for  thf-ir  f-mploynieiit  are  to  be  sought   not  oiit'»  i    :i^     —  -' 
temperature,  but  e>j»ecially  in  symptoms  demitiii;: 
a.*<  fftuf^r  ami  oth'.-r  ataxic  di>turbunces. 

Reduction  **\'  \\\*'  iiiteM.>iiy  of  the  fever  ma;    i- 
the  application  u\'  ';<>!«1  or  by  the  adminiritniuoii  *.  i  ■nrn-^r- 

'  Vide  report  Jy  I^r.  Irvini:  W.  Lyim.  thtm  OBi*;«  r  ifc*^  ■■  »  ^'f 

ll««pital.  in  A^*^   't.  }/tttir,tt  7'> Ke**-  i*H^ 
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a  century  ago  pointed  out  the  efficacy  in  fever  of  wat^r  employed  ag  a  cold 
affusion.  The  modern  revival  of  the  use  of  cold  wat«r  for  an  antipyretic 
effect  in  typhoid  fever  is  attributable  to  a  publication  by  E.  Brand  in  1861. 
Bartels,  Jiirgensen,  and  Liebermeister  are  to  be  named  as  especially  promi. 
nent  in  bringing  to  the  test  of  clinical  experience  antipyretic  measures  of 
treatment.  There  is  no  doubt  that  a  remarkable  reduction  in  the  death-ntf 
of  typhoid  fever  has  been  brought  about  by  systematic  antipyretic  treatment. 

The  methods  of  refrigeration  by  cold  water  now  in  vogue  are  the  bath. 
sponging  the  body,  and  the  wet  sheet  with  sprinkling.     The  bath  is  the 
method  chiefly  employed  by  German  physicians.     The  following  method  of 
administering  the  bath  may  be  recommended :  The  bath-tub  should  be  driiB 
up  beside  the  bed.     The  patient  should  be  lifted  and  placed  in  the  bath  bj 
attendants  without  any  exertion  on  his  part  and  with  as  little  disturbanci 
as  possible.     The  temperature  of  the  bath  should  be  from  75^  to  80®  F.,  and 
the  patient  should  be  removed  after  ten  minutes  from  the  bath  and  dried,   h 
is  not  necessary  to  use  baths  at  a  temperature  much  if  any  below  75**,  but  it 
may  be  advantageous  to  immerse  the  patient  in  water  of  a  temperature  of 
about  90^,  and  then  gradually  cool  the  water  down  to  about  75°.    It  is  im- 
portant  to  know  that  the  rectal  temperature  sinks  for  half  an  hour  after 
removal  from  the  bath.     If  the  patient  feels  very  cold  after  the  bath  and 
there  are  any  symptoms  of  collapse,  heat  should  be  applied  and  stimulanta 
administered.     Grenerally  in  from  two  to  three  hours  the  temperature  has 
risen,  sometimes  to  its  former  height.     It  is  generally  sufficient  to  administer 
three  to  five  baths  during  the  day,  and  it  is  rarely  desirable  to  give  tbem 
at  night.     It  is  usually  stated  that  a  temperature  of  103°  or  upward  is  aik 
indication  for  the  bath,  but,  as  has  already  been  mentioned,  other  symptoiiis 
than  the  temperature  are  also  to  be  considered.     When  it  is  apparent  that, 
notwithstanding  the  temperature  named  the  patient's  general  condition  m» 
good  and  is  not  suffering  from  the  pyrexia,  there  is  no  necessity  of  the  bitla  ; 
on  the  other  hand,  when  there  are  stupor  and  other  symptoms  to  indicat:^ 
that  the  system  is  being  overpowered  by  the  severity  of  the  infection,  then  it 
may  be  desirable  to  employ  the  bath  even  at  a  temperature  lower  than  lOJ**, 
Contraindications  to  the  use  of  the  bath  are  intestinal  hemorrhage,  perform- 
tion  of  the  bowel,  and  great  weakness  of  the  heart's  action. 

[It  cannot  be  denied  that  the  statistics  of  the  Brand  method  of  ti^atmetit 
are  far  more  favorable  than  those,  of  any  other.     In  fact.  Brand  dedanea, 
after  an  experience  of  thirty  years  in  the  treatment  of  typhoid  fever  wirA 
cold  baths,  that  every  case  treated  according  to  his  method  will  recover, 
provided  the  baths  are  begun  before  the  fifth  day.     In  support  of  this  8tat6 
ment  he  gives  the  following  figures  :     • 

Jiirgensen  (Tubingen) 217  cases,  1  death. 

Vogl  (Munich) 221      "  Sdeitha. 

Military  Hospital  (StraUund) 257      **  1  death. 

(Stettin) 186     "  Sdeaths. 

Brand  (private  practice; 342     "  1  death. 

ma     "  12  deaths. 

And  not  one  of  these  twelve  deaths  occurred  in  a  case  that  came  undtr  trtot- 
ment  before  the  ffth  duy. — H.] 

Although  the  bath  is  the  most  effectual  mode  of  reducing  the  tempera- 
ture,  the  method  is  open  to  objections  on  the  score  of  inconvenience,  e5p^ 
cially  in  private  practice,  and  of  the  excitement  of  the  patient  which  it  is 
apt  to  occasion.  Considerable  judgment  is  required  in  it«  employmeot  to 
avoid  unpleasant  depressing  influences.  For  these  reasons  other  neuorei 
are  more  commonly  employed  in  this  country.     Sponging  is  the  ninplat 
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method,  involving  the  least  inconvenience  to  the  patient  and  others.  It 
should  he  first  employed,  and  in  a  large  proportion  of  cases  it  will  suffice. 
Sponging  either  the  whole  body  at  once  or  different  parts  in  succession  with 
water  at  a  temperature  not  uncomfortable  to  the  patient  for  as  long  a  period 
ma  it  is  unattended  by  discomfort,  repeating  the  measure  as  often  as  indicated 
by  a  rise  of  temperature,  will  generally  prove  successful.  If  not  conducted 
by  a  skilled  nurse,  it  is  difficult  often  to  have  this  method  properly  carried 
oat — ^in  part,  because  persons  cannot  appreciate  that  so  simple  a  measure  can 
have  much  potency,  and  partly  from  the  popular  fallacy  that  there  is  danger 
of  '*  taking  cold.''  The  sponging  should  be  resorted  to  when  the  axillary 
temperature  is  103^  and  that  of  the  rectum  102}^.  It  should  be  continued 
until  the  temperature  in  the  rectum  falls  to  100®  or  101®,  and  repeated  when- 
ever it  again  rises.  A  little  wine  or  spirits  should  be  given  if  the  patient 
manifest  chilliness. 

If  this  method  prove  ineffective,  the  wet  sheet  and  sprinkling  may  be  em- 
ployed. The  patient  is  placed  on  a  cot,  wrapped  in  a  wet  sheet  without  any 
other  covering,  and  the  body  sprinkled  with  cold  water  at  short  intervals. 
For  sprinkling  a  common  watering-pot  is  suitable.  This  may  be  continued 
for  half  an  hour  or  even  longer,  according  to  the  effect  on  the  temperature 
and  other  symptoms.  The  thermometer  must  be  introduced  into  the  rectum. 
This  method  is  to  be  repeated  as  often  as  the  temperature  rises.  The  temper- 
ature  will  be  found  to  fall  after  the  patient  has  been  transferred  irom  the  cot 
to  the  bed.  A  cot  with  arrangements  for  the  drainage  of  the  water  is  con- 
venient. A  sense  of  chilliness,  feebleness  of  the  pulse,  and  cyanosis  contra- 
indicate  the  continuance  of  the  sprinkling  and  are  indications  for  wine  or 
spirit. 

We  possess  a  considerable  list  of  drugs  which  have  antipyretic  effects. 
The  most  important  of  these  are  quinia,  salicylic  acid,  kairin,  resorcin, 
hydrochinon,  antipyrine,  and  thallin.  Of  antipyretic  drugs,  quinia,  admin- 
istered in  doses  of  20  to  40  grains  before  the  evening  exacerbation,  until 
recently  held  the  first  rank.  Antipyrine,  however,  is  at  present  the  favor- 
ite drug  for  reducing  temperature.  This  remedy  has  many  advantages, 
and  is  attended  with  but  few  secondary  disagreeable  effects.  The  taste  is 
slightly  bitter,  but  not  particularly  unpleasant.  It  is  readily  soluble  in  water, 
and  may  be  administered  either  in  powder  or  in  solution.  The  method  of 
administration  recommended  by  Filehne,  who  introduced  the  drug  into  medi- 
cine, is  to  give  at  first  30  grains,  followed  in  an  hour  by  another  30  grains, 
and  at  the  end  of  another  hour  by  15  grains.  Striking  reduction  of  temper- 
ature is  obtained  by  the  administration  of  smaller  doses,  which  are  less  likely 
to  be  attended  with  any  unpleasant  effects.  The  fall  in  temperature  is  consid- 
erable and  rapid.  The  heart's  action  is  usually  at  the  same  time  increased 
in  force  and  decreased  in  frequency,  and  the  mental  state  of  the  patient  is 
improved.  In  a  few  instances  symptoms  of  collapse  or  of  notable  prostration 
have  followed  the  administration  of  antipyrine.  The  unpleasant  secondary 
effects  which  have  been  noted  in  some  cases  are  vomiting,  profuse  perspira- 
tion, and  an  erythematous  eruption.  Should  the  drug  excite  vomiting,  it 
may  be  given  hypodermically  or  preferably  by  the  rectum.  The  eruption 
often  resembles  somewhat  that  of  measles.  It  disappears,  as  a  rule,  soon 
after  the  cessation  of  the  drug.  The  other  antipyretic  drugs  which  have 
been  mentioned  are  less  commonly  used,  and  are  accompanied  by  ni(>re  or  less 
disagreeable  secondary  effects. 

Good  results  have  been  obtained  by  the  use  of  veratruni  viride.  dijritalis. 
salicin,  and  salicylate  of  sodium,  but  these  drugs  are  to  be  given  circnm- 
spectiy  and  are  not  very  commonly  employed. 

Valuable  as  are  the  antipyretic  remedies  in  typhoid  fever,  there  is  no  proof 
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that  tliey  exert  iiny  specific  effect  upon  the  special  pm.soti  <>f  *r 

they  shorten  the  duration  of  the  disease.    The  injurious?  eti^  ^« 

^  have  undoubtedly  been  much  exaggerated.  Some  late  mriur^  h^iv*  nfi 
revived  the  old  nation  that  a  certain  amount  of  increase  of  bei»l  iu  th*'  ihfa»- 
tious  diseas^cs  has  a  useful  purpose.  Probably  tm>  much  wf'ight  W  iMt 
asi<ig^ncd  to  the  mere  abstraction  of  excessive  heat  in  the  treatmeni  4>f  feffo. 
The  beneficial  effects  of  antipyretic  treatment  are  manifested  «tod  MMt  a 
the  removal  of  other  symptoms,  such  as  somDoleuce,  delirium,  dryncw  of  tki  \ 
tutigue}  weakened  heart's  action ^  and  adynamia  ;  and  when  eucli  ^ynipbMi 
are  not  present  it  is  not  necessary  to  resort  to  vigorotu  meararoft  la  ] 
toniperature, 

[Intestinal  antiseptics  are  of  undoubted  value  in  the  treatmrf**  '^  *•' 
In  fact,  considering  that  the  disease  ha§  its  origin  in  the  g^i 
tract,  it  is  a  <juestion  whether  intestinal  antisep!*is  be  not  the  pnui^r>  tmbe* 
tion.  The  best  drugs  of  this  class  are  thymol  and  naphtbalin.  Cddrri^ 
use  of  the  former  the  writer  has  repeatedly  observed  a  steaiiy  dcscrnt  ivf  tU 
temperature,  a  grradiial  diminution  in  the  daily  number  r>f  stnoU  and  a  fpoedy 
cleansing  of  the  tongue — in  short,  a  diversion  of  thi*  i  pro^gr» 

f^ively  favorable  course.     There  can    be  no  dt>tibt   o«>  p^wtrfji 

antiseptic  action  of  thymol,  for  during  ita  ai 
c^Mistant  product  of  inte?5liijal  pntrcfaclion,  '»      ;  . 

Owing  to  its  insolubility,  a  |>roperty  upon  which  its  value  an  vai 
antif«optic  largely  depends,  thymol  must  be  administered   in  pill   i-i       , 
As  to  the  dose,  I  have  givetj  from  30  t*)  40  grains  xt%  twtjntT-fotir  hiic 
two  2J'grain  pills  every  three  or  four  hours — although  much  larger  i|« 
ties  may  be  given  with   safety,  and  perhaps  with  still  better  n*^tiUs. 

Many  other  drugs  recommended  as  intestinal  antiseptics  arv  not  wnrti 
of  this  title.     According  to  Bouchard — and  there  \s  no  better  authMniy- 
intestinal  antiseptic  must  be  more  or  less  insoluble  and  exc^n  iio  lozic  aetlii 
on  the  organism. — H.] 

Indications  for  treatment  relate  to  particular  symptoms  or  «rent#  and  \ 
plications  embraced  in  the  clinical  history  of  these  fevers. 

In   the  early  part  of  the  disease  cephalalgia   claims  palliative  mf^jumr 
This  symptom  is  relieved  by  ice-water,  spirit  and  water,  distilled  riof 
cologne-water  freelv  applied  to  the  head,  and  if  more  eiBeirtit  iii«*9icaf 
required  the  cold  douche  or  ice-cap  may  be  employed.     A^i  S4kjij  as  tt»i»  ( 
ence  of  either  typhus  or  typhoid  fever  is  declared  the  hair  fthniild  be  < 
cut.     This  renders  the  patient  more  comfortable  and  facilitmte^  local  i| 
tions. 

Insomnia  is  a  symptom  calling  for  treatment.     To  procure  dctrp  is 
able,  not  only  for  immediate  comfort,  but  as  a  means  of  averting  ataxia'  i 
loms.     An  opiate  often  proves  beneficiab     It  may  prneure  rerrcaht]i|r  elftf" 
in  place  of  pseudo-sonmolence  or  coma-vigil.     The  latter  rondittotnitAt  T 
ing  a  tendency  to  true  coma,  does  not  contraindicate  the  trial 
remedies  which  may  be  prescribed  are  hyoscyamus  and  the   i 
siuni.  either  separately  or  in  combination. 

llclirurji,  if  slight  or  moderate,  dues  not  call  for  remedieis ;   bur  If  pr 
as  a  symptom^  as  shown  by  constant  talking  and  attempts  r 
it  leads  Xa\  other  attixic  symptoms  and  to  exhaustion,     nph, 
and  other  anodyne:^,  are  indicated.    If  these  tail^  the  combinaufmul 
in  small  doses  with  opium,  as  recommended  by  (Jraves,  will  oft*M 
cacious*     An  eighth  or  a  sixteenth  id' a  grain  of  the  tartniie  ol* 
(lotassa  may  be  given  hourly  or  half-hourly  until  the  patient  I 
unless  nausea  or  vomiting  occur,  when  it  b  to  be  at  ouce  kum 
remedies  given  for  insomnia  in  addition  to  opium  are  apprnpriaii 
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tare  of  digitalis  in  half-drachm  doses  sometimes  has  a  happy  sedative  effect 
upon  the  nervous  system.  The  wet  pack — that  is,  the  body  wrapped  in  a 
wet  sheet  and  covered  with  a  blanket — is  a  soothing  measure  which  may  often 
be  resorted  to  with  advantage.  It  is  also  an  antipyretic  measure,  although 
less  effective  than  continued  sponging  or  the  wet  sheet  with  sprinkling. 
Insomnia,  delirium,  and  other  symptoms  denoting  disorder  of  the  nervous 
system  are  less  marked  in  proportion  as  the  antipyretic  treatment  is  effective. 
This  statement  is  probably  applicable  in  general  to  the  complications  and 
serious  events  liable  to  occur  during  the  course  of  the  disease,  including  per- 
haps perforation  of  the  intestine  and  intestinal  hemorrhage. 

Nausea  and  vomiting  seldom  occur  spontaneously  in  either  typhoid  or  typhus 
fever  to  an  extent  to  call  for  anything  more  than  regulation  of  the  ingesta. 
Diarrhoea  in  typhoid  fever  may  require  to  be  restrained,  and  for  this  end  opi- 
ates and  astringents,  given  by  the  mouth  or  rectum,  may  be  employed.  Mere 
looseness  of  the  evacuations  without  undue  frequency  does  not  call  for  treat- 
ment. On  the  other  hand,  in  typhus  and  sometimes  in  typhoid  fever  con- 
stipation may  furnish  an  indication  for  treatment.  As  a  rule,  cathartics,  or 
even  laxative  remedies,  are  not  required  for  constipation.  Simple  enemata 
suffice  and  are  to  be  preferred.  Evacuations  may  be  delayed  for  two  or  three 
days,  or  even  longer,  without  injury  if  there  be  no  evidence  of  discomfort  and 
if  the  abdomen  be  not  distended.  Tympanites,  if  great  or  considerable,  occa- 
sions discomfort  and  embarrasses  respiration  by  interference  with  the  descent 
of  the  diaphragm.  Large  enemata  may  suffice  to  relieve  this  symptom.  Tur- 
pentine should  enter  into  the  enemata.  If  these  fail  a  saline  laxative  may  be 
given.  A  stomach-tube  introduced  into  the  rectum  and  carried  as  far  as 
practicable  sometimes  occasions  the  discharge  of  gas  in  considerable  quantity. 
Turpentine  given  by  the  mouth  is  supposed  to  relieve  this  symptom.  Tur- 
pentine stupes  to  the  abdomen  are  useful.  Charcoal  given  freely  is  sometimes 
effective.  Mechanical  compression  by  means  of  a  band  applied  over  the  abdo- 
men sometimes  affords  relief. 

Two  important  events  connected  with  the  abdominal  lesions  are  liable  to 
occur  in  cases  of  typhoid  fever — namely,  perforation  of  the  intestin'e  followed 
by  peritonitis,  and  intestinal  hemorrhage.  The  probability  of  the  successful 
treatment  of  the  former  is  almost  nil.  The  small  chance  of  success  to  be 
hoped  for  depends  on  the  free  use  of  opium  and  measures  to  support  the 
powers  of  life.  Local  depletion  and  blisters  are  not  admissible.  Peritonitis 
not  dependent  on  perforation  claims  the  same  treatment  and  is  not  so  hope- 
less. Intestinal  hemorrhage  if  profuse  involves  danger.  This  event  calls  for 
haemostatic  remedies.  The  peristaltic  movements  should  be  arrested  by 
opium.  Ergotin  may  be  given  hypodermically.  The  acetate  of  lead,  given 
by  the  mouth,  is  preferable  to  tannic  acid  or  the  astringent  preparations  of 
iron,  as  less  likely  to  occasion  vomiting.  Cold  applications  should  be  madi*  to 
the  abdomen.     Absolute  quietude  is  to  be  enforced. 

Cough,  although  generally  existing,  is  seldom  sufficiently  troublesome  to 
require  palliation.  Pneumonia  should  not  be  treated  with  local  or  general 
depletion,  blisters,  or  mercury,  or  with  nauseant  sedatives.  This,  as  well  as 
other  serious  complications,  contraindicates  depressing  measures.  The  posi- 
tion of  the  patient  should  be  occasionally  changed  to  prevent  hypostatic  con- 
gestion of  the  lungs.  Epistaxis.  is  sometimes  so  profuse  or  persisting  as  to 
indicate  local  astringent  remedies,  and  sometimes  even  plugging  of  the  ante- 
rior and  posterior  nares. 

Coma  is  to  be  treated  by  sinapisms  or  blisters  to  the  back  of  the  neck,  and 
if  dependent  on  uraemia  by  saline  hydragogues  if  they  be  not  contraindicatcd 
by  the  abdominal  symptoms.  If  contraindicatod  reliance  must  be  had  on 
measures  to  produce  copious  perspiration.     For  the  latter  object  the  pilocar- 
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pitie,  ailmirn^ti  red  liypodennicully;  may  prove  effici*'itt 

ful  as  11  palliahve  of  undue  somuuleucy  or  seiiu-cuma  appar 

ous  exhaustiMU. 

It  LM  important  to  prevent  aceuiuulation  of  urine  frrmi  ir«>tetition,  uad  Iti 
re^wrt  to  the  timely  uae  of  the  eathet<*r  if  required. 

Btjd-Hori^!?  are  to  be  guarded  against  by  hAving  tho  pomtinn  r.f  thr^  pilitnj 
often  changed  and  l)y  attention  to  cleanliness.     If  thoy  ^'^ 
parts  are  to  be  relieved  from  pressure  by  air-cushions  and  t\  |^p 

priate  local  applieations. 

Hygienic  and  supporting  measures  constitute  a  tno*»t  iiniwirtuui  ►.r.ri  #»f 
treatment  of  tj'pboid  and  typhus  fever.     Hygienic  m* 
complete  ventilation,  cleanliness^  regulation  of  temperat-n.    ,  »iui.  ■»  .-u-uid 
about  G(i°  P,),  changing  frequently  the  position  of  the  body,  and  iKe  ft 
attentions  involved  in  good  nursing. 

Foremost  among  the  hygienic  conditions  for  passing  safely  thmngb  ik#dii 
ease  \h  an  iibundance  of  pure  air.     In  private  practice  tb'      '  '  In 

be  large  and  ventilated  as  completely  as  posi^ible.     In  bo^i 
in  addition  to  ample  provimons  for  ventilation ^  should  not   hv  ■. 
cubic  fet^t  of  air  should  be  allowed  to  each  bed.     The  evae  . 
invariably  be  instantly  removed.     When  practicable  it  is  advtMiblr 
bed-  and  body-linen  should  be  changed  daily. 

The  importance  of  fresh  air  is  shown  by  the  reduced  rate  of  r 

patient!^  Eire  treated  in  sheds  and  tent^,  as  compared  with    th«     ,  i^ut 

even  well-ventilated  hospital  wards.     Striking  evidence  of  thifi  was  m06f4««i 
by  the  transfer  of  fevfit  cases  (chiefly  typhus)  from   Bellevne  H#«* 
tents  on   BlackwelTs   Island,     A  comparison  of  the  mortjility  in   52^ 
treated  in  tents  from  May  IT  to  November  1,  1864,  with  the  avrrat;« 
ity  in  the  Belle vue  Hospital  wards,  shows  a  marked  differi*nce.     TW 
death-rate  in   the  hogpita.]  wards  was   1   in  5.1*7;  in  the  trnts,  1   f^ 
excluding  the  cases  in  which  death   took  place  within  forty-etglit  " 
admission.      Making  the  fullest  allowance  for  tb«  conjecturt?  tbat  tlu- 
the   tents  were   milder  than   those  in  the  hosj»ital  wards,  it    ran   lia 
doubted  that  the  superior  ventilation  in  the  tents  vvas  ihit  turaitti  t\f 
many  lives. 

lu  a  paper  communicated  to  the  New  York  Academy  of  MiMlirinc  in  J 


fJif 

piiid 
t^int 


18r>fH,  by  I)r.  John   H.  (iriscom,  an  account  is  given  of  HI:   ens*  - 

transferred  from  an  emigrant  ship  at  Perth  Amboy,  N.  J.,  to  \t. 

with  sail  "roofs."     The  ahip  brought  over  between  thiH*c  and 

passengers,  and  a  number  had  died  on  the  passage.     There  bt*: 

or  other  accommodations  in  the   towm  two  shanties  were  eri<  i* 

feet  long  and  twenty  feet  wide,  boarded  on  ibrne  sides  about  four  fet»t  up,  tail 

over  them  old  sails  were  stretcKcd/*     82  fever  j  »*re  Inuisfeiwl 

these  shanties,  of  whom  12  were  in   a  state  of  u  ty  wh^i 

On  the  night  after  their  removal   there  was  a  viuknt  tli 

panied  by  torrents  of  rain,  and  the  folluwing  morning  the  < 

saturated   with   water.     The  medtcat  treatment  Cijrisisted  '   i»f  uh 

laxative  or  enema ;  vegetable  acids  and  bitters  were  Hbi^rallv  adri 

together  with  the  free  use  of  cold  water^  buttermilk,  and  at 

4  sailors  who  sickened  after  the  arrival  of  the  veH»el   were  i  i  t 

ordinary  dwelling-house,  and  of  these  eases  2  proved  fatal.     Of  tJl^^ 

treated  in  the  shanties^  not  one  proved  fatab* 

Fever  patients  should  not  only  be  allowtKl  to  take  water  aa  frrdj  a»  ihr; 
may  desire,  but  it  should  be  systematicalty  given  when   ftruia  tlie  Utthti 
stale  td'  the  perception  they  manifest  no  desire  for  it.     Theiv  U  rMaon 
•  Ttyinmetions  of  tkf^  Ntw  York  Amdemff  ^  Mettie^int^  185^  vol.  1.  |mt  ii 
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think  that  death  is  sometimes  attributable  to  an  insufficient  supply  of  liquid. 
The  importance  of  this  should  not  be  overlooked  by  the  physician,  inasmuch 
aa  it  is  a  popular  notion  that  the  free  use  of  water  in  fevers  is  hurtful.  Iced 
water  is  not  objectionable.  It  may  be  acidulated  with  lemon-  or  orange-juice 
if  rendered  thereby  more  agreeable  to  the  patient. 

The  importance  of  support  is  based  on  the  plain  fact  that,  typhus  and 
typhoid  fever  being  self-limited  diseases,  if  the  patient  can  be  kept  alive, 
after  three,  four,  or  more  weeks  recovery  will  take  place,  provided  there  be 
no  serious  complication.  In  a  case  of  severe  uncomplicated  fever  the  patient 
is  in  a  situation  not  unlike  that  of  a  person  in  danger  of  drowning  not  far 
from  or  perhaps  very  near  the  shore.  If  he  drown,  it  is  because  his  strength 
gives  way  before  the  shore  is  reached.  As  a  person  in  this  situation  requires 
only  to  be  buoyed  up  by  some  support,  so  the  fever  patient  in  a  similar  emer- 
gency may  only  need  supporting  measures  to  live  until  the  disease  ends. 
Death  may  take  place  at  a  juncture  when,  could  it  have  been  averted  a  few 
days,  or  perchance  even  a  single  day,  the  period  of  danger  might  have  passed. 

Supporting  measures  embrace  tonic  remedies,  alcoholics,  and  alimentation, 
especially  the  two  latter.  Of  tonic  remedies,  the  most  efficient  and  convenient 
of  administration  is  quinia,  which  may  be  given  in  doses  of  two  or  three  grains 
twice  or  thrice  daily. 

Alimentation  ranks  first  in  importance.  It  is  desirable  for  the  patient  to 
take  as  much  nutritious  food  as  will  be  digested  and  assimilated. .  Innutrition 
in  cases  of  fever,  as  in  other  affections,  enhances  and  adds  to  the  morbid  phe- 
nomena belonging  to  the  disease.  Graves  uttered  an  important  truth  in  say- 
ing that  a  great  object  of  treatment  is  to  prevent  patients  from  dying  from 
starvation.  In  the  early  part  of  the  disease  there  is  generally  a  repugnance 
to  food,  and  afterward,  owing  to  the  mental  state  and  the  condition  of  the 
mouth,  taste  and  appetite  are  wanting.  Under  the  latter  circumstances  food 
is  to  be  given,  although  not  desired  by  the  patient,  and  even  when  there  is  a 
disinclination  to  take  it.  The  indifference  to  food  may  proceed,  measurably, 
from  an  unwillingness  to  be  disturbed  and  a  reluctance  to  make  any  exertion. 

The  supporting  diet  should  be  in  a  liquid  form,  embracing  the  necessary 
variety  of  alimentary  principles.  The  animal  broths,  eggs,  and  milk,  with  the 
addition  of  some  farinaceous  preparation  of  food,  fulfil  these  requirements. 
IMfferent  articles  should  be  given  in  alternation  and  at  regular  intervals.  The 
intervals  should  be  between  two  and  four  hours  long.  It  is  injudicious  to 
give  food  every  half  hour  or  hour,  or  after  even  shorter  intervals,  as  is  not 
infrequently  done.  The  amount  of  food  given  at  a  time  must  vary  according 
to  circumstances,  the  object  being  to  give  as  much  as  can  be  taken  without  risk 
of  either  vomiting,  discomfort  from  over-accumulation  in  the  stomach,  or  indi- 
gestion. If  the  patient  be  in  a  condition  to  feel  and  express  a  choice  for 
particular  kinds  of  food,  the  preference  should  as  far  as  practicable  be  con- 
sulted. The  physician  should  have  an  oversight  of  the  preparation  of  food, 
lest  through  ignorance  or  carelessness  it  be  unpalatable,  innutritious,  or 
improperly  served.  Precise  directions  and  attention  to  the  details  of  dietet- 
ics form  an  important  part  of  the  physician's  duty,  not  only  in  fevers,  but  in 
all  cases  of  disease  in  which  supporting  treatment  is  indicated.  Of  the  dif- 
ferent articles  of  food  just  named,  milk  is  by  far  the  most  valuable  as  enter- 
ing into  the  fever  diet.  It  is  taken,  if  not  with  relish,  at  least  with  less  reluc- 
tance than  other  articles,  and  it  has  the  great  advantage  of  embracing  in 
proper  combination  all  the  alimentary  principles  required  for  nutrition.  The 
*'  beef-tea,"  as  it  is  often  prepared,  is  little  more  than  warm  water  flavored  with 
the  meat.  The  different  so-called  meat  extracts  contain  little  or  no  nutriment. 
It  has  been  considered,  indeed,  that  they  are  injurious  from  the  amount  of 
excremeutitious  principles  entering  into  their  composition.     Prepared  in  any 
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mode  and  as  carefully  as  possible,  the  essence  of  meat  and  broths  are  Tai<t)\ 
inferior  in  nutritive  value  to  milk.  They  should,  therefore,  never  be  relied 
upon  to  the  exclusion  of  the  latter.  If  the  same  article  of  animal  diet—for 
example,  beef-broth — be  given  day  after  day,  the  patient  acquires  for  it  after 
a  time  an  intolerable  disgust.  The  form  should  therefore  be  varied,  beef-,  nut. 
ton-,  and  chicken-broth  being  given  in  alternation.  They  may  be  rendered 
more  nutritious  by  the  addition  of  barley  or  some  other  farinaceous  article, 
and  by  adding  the  yolk  or  albumen  of  eggs.  It  is  desirable  that  from  ooe 
to  two  quarts  of  milk  per  diem  should  be  ingested ;  but  since  the  value  of  i 
milk  diet  in  fevers  has  come  to  be  appreciated  its  use  has  frequently  beea 
pushed  to  an  injurious  excess.  I  have  met  with  instances  in  which  an  abao. 
dance  of  hard  curds  was  passed  from  the  bowels  after  much  abdominal  dis. 
tress  and  general  disturbance.  Coffee  or  tea,  if  acceptable  to  patienu,  ii 
allowable.     It  may  be  made  nutritious  by  a  large  addition  of  milk. 

Alcoholics  have  entered  largely  into  the  treatment  of  fevers  in  this  coQDtrj 
during  the  last  thirty  years.  That  they  have  been  used  too  freely  and  iodis. 
criminately  can  hardly  be  doubted.  As  a  natural  consequence,  there  is  per. 
haps  at  the  present  moment  a  tendency  to  undervalue  their  importance.  It 
does  not  follow  that  they  are  never  useful  because  in  mild  cases  or  in  those 
treated  under  most  favorable  hygienic  conditions  the  rate  of  mortality  iy 
small  although  they  were  not  used.  Observation  of  their  immediate  eifeitj 
in  certain  cases  shows  their  utility,  often  in  a  very  striking  manner.  lodis. 
criminately  and  excessively  used,  they  are  not  useful ;  but  used  with  proper 
application  and  moderation,  they  form  an  essential  part  of  the  supportiDg 
treatment  of  fevers,  as  well  as  of  all  other  diseases  which  destroy  life  by 
asthenia. 

The  supporting  effect  of  alcoholics  is  directed  chiefly  to  the  circulation. 
Hence  the  indications  respecting  their  use  are  derived  especially  from  symp- 
toms relating  to  the  heart.     Feebleness  of  the  circulation,  as  denoted  by  the 
pulse  and  the  heart-sounds,  calls  for  their  use,  and  they  are  to  be  giTeo.  as 
regards  quantity,  in  proportion  to  the  degree  of  feebleness  of  the  circulation 
and  according  to  their  effect.     The  characters  of  the  pulse  denoting  feeble- 
ness of  the  heart's  action  are  smallness  and  compressibility,  frequently  com- 
bined with  considerable  or  great  frequency.     A  pulse  in  the  adult  exceeding 
120  per  minute  never  denotes  strength,  and  above  this  number  it  is  feeble  in 
proportion  to  frequency.     Above  130  the  pulse  always  denotes  a  degree  of 
feebleness  of  the  circulation  rendering  supporting  measures  highly  important. 
The  heart-sounds  also  constitute  a  good  criterion  for  estimating  the  degree 
of  feebleness  of  the  heart's  action.     In  proportion  as  the  action  of  the  heart 
is  weakened,  the  intensity  of  the  first  sound  over  the  apex  is  diminished;  it 
is  shortened,  and  in  quality  it  resembles  the  second  sound.     If  the  heart  be 
notably  weakened,  the   first  sound  may  be   inappreciable   over  the  apex. 
Stokes  was  the  first  to  direct  attention  to  these  changes  as  criteria  for  the 
administration  of  alcoholics. 

Alcoholics  are  rarely  indicated  in  the  early  part  of  either  typhus  or  typhoid 
fever.  They  are  oftener  and  earlier  indicated  in  typhus  than  in  tjpboid 
fever.  Brandy  or  some  form  of  spirit,  and  wine,  sherry  or  Madeira,  nay  be 
employed.  Beginning  with  a  moderate  quantity,  half  an  ounce  of  spirit  or 
an  ounce  of  wine,  the  effect  on  the  circulation  and  other  symptoms  should  be 
observed.  A  good  effect  is  shown  by  increased  force,  with  diminished  fre- 
quency, of  the  pulse,  perhaps  some  reduction  of  the  temperature  of  the  body, 
diminution  of  delirium,  etc.  The  intervals  should  vary,  accordiog  to  the 
urgency  with  which  this  supporting  measure  is  indicated,  beiwew  six  or 
eight  hours  and  each  successive  hour.  The  quantity  given  at  a  tiine  should 
rarely  exceed  that  ^ust  stated.     Guided  by  the  true  indioatiooa  and  bj  l^c 
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effect^  alcoholics  will  not  do  harm,  and  will  often  do  much  good  in  the  treat- 
ment of  typhus  and  typhoid  fever.  I  have  repeatedly  tried  .their  suspension 
for  a  few  hours  in  cases  in  which  they  appeared  to  he  urgently  indicated,  in 
order  to  become  fully  satisfied  of  their  utility,  and  have  found  the  pulse  be- 
coming more  frequent,  with  increase  of  delirium  and  other  ataxic  symptom s, 
until  their  use  was  resumed.  While  a  certain  proportion  of  cases  do  well 
without  them,  and  they  are  therefore  not  always  indicated,  I  cannot  doubt 
that  I  have  seen  not  a  few  cases  in  which  life  was  saved  by  their  employ- 
ment. 

Id  these  fevers,  as  in  some  other  diseases,  the  tolerance  of  alcohol  is  often 
notably  greater  than  in  health.  A  patient  may  take  from  one  to  two  pints 
of  spirit  per  day  who  in  health  could  not  have  taken  one-fourth  of  this  quan- 
tity without  inebriation.  The  excitant  or  toxic  effects  of  alcohol  should  never 
be  produced  in  cases  of  fever.  If  these  effects  be  produced,  the  indications 
for  alcohol  are  not  present  or  it  is  too  largely  given.  In  extreme  cases  an 
ounce  or  even  more  of  spirit,  given  hourly,  may  be  necessary ;  but  in  the 
majority  of  the  cases  in  which  alcoholics  are  indicated  not  more  than  six  or 
eight  ounces  in  the  twenty-four  hours  are  needed. 

During  convalescence  alcoholics  should  be  given  moderately.  If  they 
have  been  used  freely  during  the  career  of  the  fever,  when  convalescence 
b^ns  their  excitant  effect  may  be  for  the  first  time  apparent.  Frequently 
malt  liquors  or  light  wines  are  best  suited  to  convalescence.  Solid  food  should 
be  allowed  as  soon  as  convalescence  is  declared.  The  processes  of  digestion 
and  assimilation  are  usually  active,  and  the  appetite  may  be  voracious.  The 
cautions  to  be  observed  relate  to  the  kinds  of  food  and  the  quantity  taken 
at  one  time.  The  patient  should  be  restricted  to  plain,  wholesome,  well- 
cooked  articles  of  diet,  and  excess  may  be  avoided  by  taking  food  at  shorter 
intervals  than  in  health.  Convalescence  from  typhoid,  more  than  from  typhus 
fever,  requires  care  as  regards  diet,  in  view  of  the  probable  existence  of  intes- 
tinal ulcerations.  Gestation  in  the  open  air  may  be  allowed  early  in  the  stage 
of  convalescence,  and  as  soon  as  their  strength  will  permit  patients  may  walk 
out  of  doors.  Care  with  respect  to  much  muscular  exertion  is  important  in 
convalescence  from  typhoid  fever  in  consequence  of  a  liability  to  intestinal 
perforation. 

Measures  of  the  utmost  importance  relate  to  the  prophylaxis  of  typhus 
and  of  typhoid  fever.  It  is  established  that  by  the  introduction  of  modern 
sanitary  arrangements  these  diseases  have  been  made  to  disappear  from  dis- 
tricts where  they  formerly  prevailed.  These  measures  relate  chiefly  to  mat- 
ters of  public  hygiene  which  are  beyond  the  power  of  the  individual  physician 
to  accomplish,  but  which  he  may  do  much  to  advance  by  his  advice.  First  in 
importance  in  cities  is  a  good  system  of  sewerage  and  a  supply  of  good  water. 

In  the  prevention  of  typhus  fever  it  is  important  to  avoid  overcrowding 
and  to  secure  free  ventilation.  Patients  with  typhus  should  not  be  treated 
in  hospital  wards  with  other  cases.  This  statement  does  not  apply  to  patients 
affected  with  typhoid  fever,  as  there  is  no  risk  of  the  diffusion  of  the  latter 
among  patients.  The  custom  of  transferring  to  fever-wards  with  cases  of 
typhus  patients  affected  with  typhoid  fever  is  objectionable  in  view  of  the 
risk  of  the  latter  contracting  typhus  during  convalescence.  Repeated 
instances  in  which  this  has  occurred  have  fallen  under  my  observation. 

In  every  case  of  typhoid  fever  the  disease  should,  if  possible,  be  traced  to 
its  source,  and  continued  exposure  of  the  patient  and  others  to  the  cause 
should  be  prevented.  Careful  examination  for  defects  or  leakage  in  water- 
closets,  sinks,  stationary  washstands,  drains,  and  soil-pipes  should  be  made. 
and  such  defects  remedied. 

Drinking-water  should  be  boiled  if  there  be  any  ground  for  suspecting  its 
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purity.  In  order  to  prevent  diffusion  of  the  disease  the  intestinal  dejectioni 
should  be  disinfected  by  adding  a  solution  of  the  sulphate  of  iron  and  ear> 
bolic  acid  or,  better  still,  slaked  lime,  and  they  should  not  be  thrown  into 
privies  or  water-closets,  but  buried,  so  as  to  avoid  the  possibility  of  their 
infecting  either  drinking-water  or  the  atmosphere.  Articles  of  clothing « 
bed-linen  soiled  by  intestinal  dejections  should  be  at  once  plunged  in  boiliog 
water  or  disinfected. 

Relapsing  Fever. 

A  form  of  continued  fever  heretofore  known  by  a  variety  of  names,  bat 
now  called  relapnng  /ever,  received  very  little  attention  in  this  couotrj  prior 
to  1870.  It  has  never  been  indigenous  in  this  country.  In  June,  ISU, 
15  cases  were  admitted  into  the  Philadelphia  Hospital  presenting  the  du. 
racters  of  relapsing  fever,  this  name,  however,  at  that  time  not  being  in  me. 
These  were  probably  the  first  cases  reported  in  this  country.  The  pttitsti 
were  Irish  immigrants,  all  coming  over  in  the  same  vessel.  The  cases  wen 
observed  by  Dr.  Meredith  Clymer,  and  were  reported  in  his  treatise  m 
fevers.^  In  addition  to  these,  so  far  as  I  know,  the  only  cases  observed  are  i 
few  reported  by  Dr.  A.  Dubois  in  1848,'  and  15  cases  which  came  under  mj 
observation  in  1850-51,  an  account  of  which  is  contained  in  my  CVmica/ 
Reports  on  Continued  Fever}  The  cases  reported  by  Dr.  Dubois  and  bj»e 
were  among  recent  Irish  immigrants.  It  is  highly  probable  that  other  ciaei 
have  occurred  among  immigrants  which  have  not  been  reported,  and  ihidi 
may  have  been  confounded  with  typhus  and  typhoid  fever.  In  the  winter  of 
1869—70  the  disease  was  imported  by  foreign  immigrants,  and  it  prevailed  to 
a  considerable  extent  in  New  York  during  this  winter  and  the  following  nun- 
mer.  It  prevailed  also  to  some  extent  in  others  of  the  large  cities  of  tkii 
country.  At  this  time  the  wards  of  Bellevue  Hospital  afforded  an  imple 
opportunity  for  the  clinical  study  of  this  disease;  and  my  observations  were 
the  basis  of  a  lecture  published  in  the  spring  of  1870,  to  which  was  appended 
a  statistical  report  of  103  cases  prepared  at  my  request  by  Dr.  ThomuJ. 
Moore,  then  one  of  the  house-physicians  of  the  hospital.* 

It  is  not  long  since  the  distinctive  features  of  relapsing  fever  have  been 
pointed  out  and  its  claims  to  be  considered  as  a  distinct  species  of  fever  esub- 
lished.  It  is  by  no  means,  however,  a  new  disease,  and  there  is  evidence  of 
its  having  existed  from  a  very  early  period  in  the  history  of  medicine,  h 
modern  times  it  has  prevailed  at  different  epochs,  especially  in  Ireland,  Scot- 
land, and  England.  It  prevailed  as  an  epidemic  in  Upper  Silesia,  a  proT- 
ince  of  Prussia,  in  1847,  and  among  the  troops  in  the  Crimea  during  thewir 
of  France  and  England  with  Russia.  In  1863  it  again  appeared  in  Russia, 
and  in  1865  there  was  a  great  epidemic  in  St.  Petersburg.  Since  this  dale 
there  have  been  several  epidemics  of  relapsing  fever  in  Russia  and  in  Nortk 
Germany,  particularly  its  eastern  part.  Among  the  different  names  hereto- 
fore applied  to  the  disease  are  the  following :  Febris  recurrens,  typhus  recar* 
reus,  spirillum  fever,  "  five-day  fever,"  "  seven-day  fever,"  "  short  feyer," 
**  mild  yellow  fever,"  *'  famine  fever,"  "  hunger-pest."  The  name  relspang 
fever  is  based  on  one  of  the  most  striking  of  the  peculiarities  of  the  diseue, 
and  involves  no  hypothesis ;  it  is  therefore  to  be  preferred  to  any  of  the  odier 

'  FewTs,  their  Diagnosis,  Pathology,  and  Treatment,  by  Meredith  Clvmer,  M.  D,  Pkfl«* 
delphia,  1846,  p.  99. 

*  Vide  TransacAions  of  American  Medical  Aatoeiation,  vol.  ii. 

'  Vide  Clinical  Reports  on  OnUinued  Fever,  Inued  on  Analyses  of  16A  Outt  hf  Aortia 
Flint,  M.  D.,  1852. 

*  Vide  New  York  Medical  Journal,  March,  1870. 
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appellations.     The  disease  described  bj  Griesinger  as  bilious  typhoid  fever  is 
Ji  aeyere  form  of  relapsing  fever. 

Anatomical  Characters. — The  lesions  are  those  of  an  acute  infectious 
disease.  The  spleen  is  enlarged,  of  a  dark-red  color,  and  of  soft  consistence. 
The  enlargement  is  in  many  cases  extreme,  and  resembles  that  which  occurs 
in  typhoid  fever.  In  a  few  instances  rupture  of  the  spleen  has  taken  place. 
Infarctions  in  this  organ  are  not  rare.  Abscesses  also  occur,  but  they  are  less 
frequent.  The  Malpighian  follicles  are  indistinct,  although  often  swollen. 
They  are  sometimes  the  seat  of  small  abscesses  and  of  necrotic  softening. 
The  enlargement  of  the  spleen  is  due  to  congestion  and  hyperplasia  of  its 
lymphoid  elements.  The  liver  is  also  enlarged,  and  of  a  reddish-gray  or  yel- 
lowish-brown color.  It  is  the  seat  of  parenchymatous  and  often  of  fatty 
degeneration.  The  kidneys  are  swollen,  especially  the  cortex,  and  often  pre- 
sent a  number  of  small  hemorrhages.  The  epithelial  cells  of  the  cortical 
tabes  undergo  granulo-fatty  degeneration.  Ponfick  observed  lymphoid  cells 
in  the  interstitial  tissue.  These  are  the  changes  of  an  acute  diffuse  nephritis. 
They  are  not  present  in  all  cases,  but  they  are  not  rare.  There  is  usually  a 
moderate  degree  of  inflammation  of  the  intestinal  tract,  the  mucous  membrane 
heing  congested,  swollen,  and  coated  with  mucus.  The  solitary  follicles  are 
somewhat  enlarged.  Ponfick  attributes  the  icterus  often  present  in  relapsing 
fever  to  gastro-duodenitis.  Ecchymoses  are  often  met  with  in  the  stomach. 
Subpleural  and  pericardial  ecchymoses  are  not  uncommon.  Small  hemor- 
rhages have  also  been  found  in  the  brain.  Petechias  of  the  skin  are  present 
in  about  10  per  cent,  of  the  cases.  The  striated  muscular  substance  is  the 
seat  of  parenchymatous  and  of  hyaline  degeneration,  as  in  typhoid  fever. 
The  degeneration  is  frequent,  and  of  especial  importance  in  the  muscular  sub- 
stance of  the  heart.  The  myocardium  may  be  affected  with  a  fatty  degenera- 
tion almost  as  intense  as  that  in  phosphorus-poisoning.  This  degeneration 
may  be  the  immediate  cause  of  death.  Ponfick  observed  in  some  cases 
changes  in  the  marrow  of  the  hones.  These  changes  were  partly  diffuse  and 
partly  circumscribed.  The  diffuse  changes  consist  in  the  appearance  of  large 
cells  filled  with  fatty  granules,  especially  in  the  course  of  the  small  arteries, 
and  in  an  increase  in  the  number  of  lymphoid  elements.  Another  alteration 
of  the  marrow  occasionally  found  is  the  presence  of  circumscribed  foci  of 
necrotic  softening.  The  blood  is  dark  in  color  and  fluid  or  imperfectly  coag- 
ulated. When  examined  during  life  the  number  of  white  corpuscles  is  often 
found  notably  increased  (1  white  to  50-20  red). 

In  1873,  Obermeier  in  Berlin  discovered  a  spiral-shaped  bacterium  in  the 
blood  of  relapsing-fever  patients.  This  parasitic  organism  is  called  the  spiro 
chxte  Obermeieriy  or  the  spirochaete  of  relapsing  fever.  It  belongs  to  the 
group  called  spiro-bactcria.  This  parasite  has  been  found  in  the  blood  in  no 
other  disease.^  The  spirochastse  are  sometimes,  but  not  usually,  found  in 
the  blood  after  death,  and  if  found,  they  are  observed  to  be  motionless. 
These  spiral  organisms  are  extremely  delicate,  and  are  readily  seen  only 
with  the  high  powers  of  the  microscope.  The  diameter  of  a  spirochaete  is  about 
that  of  the  finest  fibrils  of  fibrin.  Its  length  varies  between  ten  and  forty 
micro-millimetres,  or  from  one  and  a  half  to  six  times  the  diameter  of  a  red 
blood-corpuscle.  In  a  drop  of  blood  drawn  during  life  the  spirochaeta*  are  in 
rapid  motion,  which  resembles  somewhat  that  of  the  spermatozoa.  The  para- 
site has  been  found  only  in  the  blood,  and  not  in  the  other  fluids  or  in  the  organs 
of  the  body.     It  differs  from  most  bacteria  in  the  readiness  with  which  it  is 

■  The  spirochsete  01)ermeieri  resembles  the  Spirochafr  p//ca/«/w  discovered  bv  Colin  in 
mncos  from  the  mouth,  and  a  spirochwte  previously  (li8<^»vered  bv  Ehrenberg  in  water. 
SmSlar  spiral-shaped  bacteria  have  been  found  elsewhere. 
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destroyed  by  the  action  of  various  reagents.  It  is  found  almost  invariiblr 
during  the  febrile  paroxysms,  and  disappears  during  the  intermission.  It  ^ 
occasionally  found  during  the  intermission,  especially  for  a  few  houre  after 
the  crisis  and  for  a  few  hours  preceding  the  relapse.  We  are  ignorant  &k  to 
the  life-history  of  this  organism.  Attempts  to  cultiyate  it  artificially  hive 
failed.  We  do  not  know  how  it  gains  access  to  the  body,  or  in  what  reb. 
tion  it  stands  to  the  phenomena  of  the  disease.  It  is  held  by  many  writ«n 
that  the  spirochsete  develops  from  spores  which  are  present  in  the  body  dor. 
ing  the  intermissions. 

Clinical  History. — Under  this  head  I  shall  state  succinctly  the  sjaft. 
tomatic  features  which  are  characteristic  of  this  fever.  These  relate  to  two  or 
more  successive  paroxysms  of  fever  separated  by  an  apyrexial  period  or  inter. 
mission.  The  recurrence  of  the  paroxysm  of  fever,  or  the  relapse,  is  thediju 
tinctive  feature  whence  the  name  of  the  disease  derives  its  significance. 

Abruptness  of  invasion  characterizes  the  disease.  The  attack  is  sudden. 
There  is  no  prodromic  period.  The  seizure  is  almost  always  marked  by  m 
well-pronounced  chill  which  is  immediately  followed  by  febrile  moveineDt. 
Usually,  the  patient  at  once  takes  to  the  bed  ;  but  in  some  cases  one,  two.  or 
three  days  pass  before  there  is  this  evidence  of  yielding  to  the  disease.  Mod- 
erate perspiration  occurs  shortly  after  the  fever  begins  in  a  considerable  pro- 
portion of  cases.  The  perspiration  in  some  cases  is  abundant,  and  it  may 
recur  repeatedly  during  the  continuance  of  the  febrile  paroxysm. 

The  fever  attains  quickly  either  considerable  or  great  intensity,  as  denote«l 
by  the  pulse  and  axillary  temperature.  Thus,  of  two  cases  in  which  the  dls- 
ease  was  developed  in  Belle vue  Hospital,  in  one  the  pulse  on  the  first  dajm^^ 
120  and  the  temperature  103^  ;  in  the  other  case  the  pulse  on  the  first  dft.^' 
was  130  and  the  temperature  was  103°.  During  the  continuance  of  the  fir^i;^ 
paroxysm  the  pulse  and  temperature  generally  denote  a  persistent  intenatjr 
of  fever,  the  pulse  ranging  in  different  cases  between  100  and  140  and  tb^ 
temperature  between  100°  and  105°.  The  oscillations  are  rarely  great,  im^ 
those  which  are  observed  are  irregular  in  their  occurrence. 

The  cessation  of  the  fever  is  as  abrupt  as  its  invasion.  The  pulse  and  tem- 
perature quickly  fall  to  nearly  or  quite  the  normal  standard.  The  transitioia 
from  high  fever  to  complete  apyrexia  takes  place  often  in  a  few  hours;  aiMl 
usually  this  is  accompanied  by  profuse  perspiration,  which  continues  for  sev- 
eral hours,  and  even  an  entire  day.  Not  infrequently  the  pulse  and  temper- 
ature fall  below  the  standard  of  health.  I  have  observed  the  pulse  to  fall  wlm 
low  as  54  and  the  temperature  as  low  as  95°.  In  a  day  or  two  both  the 
pulse  and  temperature  rise  again  to  the  normal  standard.  Symptoms  of  col- 
lapse sometimes  occur  soon  after  the  fall  of  temperature.  They  are  usually 
of  short,  duration. 

The  duration  of  the  primary  paroxysm  in  the  majority  of  cases  is  hetweeo 
five  and  seven  days.  Exceptionally,  it  is  only  two  days,  and  it  may  he  foor- 
teen  days. 

During  the  apyrexial  period  or  intermission  the  absence  of  fever  is  com- 
plete. It  is  incorrect  to  call  this  period  a  remission.  The  fever  does  not  remit, 
but  it  intermits.  The  average  duration  of  this  period  is  about  seven  dajs,biit 
it  may  not  exceed  two  or  three  days,  and  it  may  extend  to  twelve  dajs  or 
even  more. 

The  relapse,  like  the  primary  attack,  is  sudden.     It  is  generally  ushered  io      1 
by  chilly  sensations,  but  not  so  constantly  by  a  well-pronounoed  chill  as  in  the 
case  of  the  first  paroxysm.    The  fever  in  the  relapse  quickly  becomes  more  or 
less  intense.     The  intensity  may  exceed  that  of  the  first  paroxysm,  \mi  in  the 
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majority  of  cases  it  is  less.  The  relapse  also  ends  suddenly,  and  in  most  cases 
with  profuse  perspiration. 

The  duration  of  the  relapse  varies  between  three  and  five  days.  It  is  some- 
times, however,  only  twenty -four  hours,  and  it  may  extend  to  ten  days. 

It  is  to  be  borne  in  mind  that  the  relapse  docs  not  always  take  place.  On 
the  other  hand,  a  second,  a  third,  and  even  a  fourth  and  a  fifth  relapse  have 
been  observed.  In  some  epidemics  there  have  been  two  relapses  in  the  major- 
ity of  cases.  In  others  a  second  relapse  has  been  the  exception.  The  dura- 
tion of  the  second  intermission  is  eight  or  nine  days,  and  that  of  the  third 
paroxysm  about  three  days.  The  duration  of  the  disease  averages  about 
twenty-five  days,  but  is  longer  if  more  than  two  febrile  paroxysms  occur. 
In  none  of  the  cases  which  I  have  seen  has  there  been  more  than  a  single 
relapse. 

The  foregoing  points  are  those  most  highly  distinctive  of  relapsing  fever. 
It  remains  to  notice  other  points  belonging  to  the  clinical  history  which  are 
more  or  less  characteristic. 

Of  symptoms  referable  to  the  digestive  system,  nausea  and  vomiting  occur 
sufficiently  often  to  be  somewhat  distinctive,  especially  when  this  disease  i.s 
contrasted  with  typhus  and  typhoid  fever.  Not  infrequently,  these  symptoms 
are  prominent  and  persistent  during  the  febrile  paroxysms.  The  matter  vom- 
ited is  green  or  yellow  from  the  presence  of  bile.  The  tongue  is  generally 
coated,  and  in  most  cases  it  is  moist.  This  moisture  of  the  tongue  in  connec- 
tion with  high  fever  is  somewhat  distinctive  of  this  disease.  The  tongue 
may,  however,  become  dry  and  fissured.  Herpes  labialis  sometimes  occurs. 
Vomiting  of  blood  presenting  the  character  of  "  black  vomit "  has  been  ob- 
served, but  it  is  a  very  rare  symptom.  It  is  generally  associated  with  hem- 
orrhage in  other  situations,  and  it  is  to  be  considered  as  an  accidental  event, 
not  as  an  element  of  the  disease.  Epistaxis  is  a  more  frequent  form  of  hem- 
orrhage, and  is  observed  especially  during  a  crisis.  In  some  epidemics  a  mod- 
erate diarrhoea  has  been  the  rule,  and  in  others  constipation.  There  is  nothing 
characteristic  as  regards  the  condition  of  the  bowels.  Meteorism  in  a  moder- 
ate degree  is  not  uncommon.  Tenderness  on  pressure  over  the  epigastric 
region  is  frequent.  Slight  tenderness  in  the  iliac  region  is  not  uncommon. 
Notable  tenderness  exists  in  most  cases  over  the  liver  and  spleen,  and  enlarge- 
ment of  these  organs  is  determinable  by  palpation  and  percussion.  I  have 
not  observed  a  craving  for  food  during  the  paroxysms,  which,  according  to 
some  writers,  is  distinctive  of  this  form  of  fever.  The  appetite,  however, 
returns  during  the  intermission,  and  the  digestion  may  be  active  in  this 
stage. 

The  occurrence  of  jaundice  maybe  mentioned  in  this  connection.  A  dirty, 
yellowish  color  of  the  skin  is  present  in  most  cases,  and  to  it  has  been  assigned 
some  diagnostic  value.  True  jaundice  occurs  in  a  small  proportion  of  cases, 
but  its  infrequency  in  the  other  continued  fevers  renders  it  somewhat  dis- 
tinctive of  relapsing  fever.  It  is  doubtful  if  the  statement  that  this  event  is 
an  element  of  gravity  be  correct.  The  event  is  much  more  frequent  in  some 
epidemics  than  in  others.  The  name  "  mild  yellow  fever  "  derives  whatever 
pertinency  it  has  from  the  occurrence  of  jaundice  sometimes  in  a  consider- 
able proportion  of  cases,  and  also  from  the  occasional  occurrence  of  black 
vomit. 

A  symptom  referable  to  the  nervous  and  the  muscular  system  is  highly 
characteristic  of  the  disease  under  consideration.  I  refer  to  arthritic  and 
muscular  pains,  especially  the  latter.  During  the  first  paroxysm  pains  in 
the  loins,  the  calves  of  the  legs,  and  the  muscles  in  other  situations  are  gen- 
erally much  complained  of.  They  are  never  wanting,  although,  as  regards 
intensity,  they  differ  considerably  in  different  cases.     The  muscular  pains  do 
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not  cease  with  the  ending  of  the  paroxysm,  but  they  continue  during  tbe 
intermission  ;  they  are  more  or  less  prominent  during  the  relapse,  and  they 
often  persist  into  convalescence.  The  muscles,  especially  those  of  the  calf 
are  sensitive  to  pressure.  The  pains  are  sometimes  referred  to  the  bonei. 
Ponfick  thinks  that  this  may  be  explained  by  the  changes  in  the  mirrot 
which  he  observed. 

The  mental  condition  perhaps,  in  a  measure,  accounts  for  the  aQflerinr 
from  these  pains.  The  perceptions  are  not  blunted  in  this  disease,  as  tbej 
are  in  typhus  and  typhoid  fever.  This  is  a  negative  point  of  distioction  in 
contrast  with  the  fevers  just  named.  Another  negative  point  is  the  abeeaee 
of  the  delirium  which  characterizes  typhus  and  typhoid  fever.  Delirion  ii 
by  no  means  absent  in  all  cases  of  relapsing  fever ;  but  the  deliriam  is  sQck 
as  may  occur  whenever  there  is  high  febrile  movement,  whether  the  ferer 
be  essential  or  symptomatic,  and  it  is  generally  manifested  only  at  night,  la 
the  daytime  the  mental  faculties  are  generally  intact.  The  condition  knowi 
as  coma-vigil  does  not  belong  to  the  clinical  history  of  relapsing  fever.  This 
statement  is  also  true  of  subsultus,  carphologia,  and  other  ataxic  symptoou 
which  occur  in  grave  cases  of  typhus  and  typhoid  fever.  Deafness  i8  aU  i 
rare  symptom  in  relapsing  fever. 

A  distinctive  point,  in  comparison  with  typhus  and  typhoid  fever,  is  the      ! 
absence  of  a  characteristic  eruption.     In  most  cases  there  is  no  emptioD. 
Sudamina  or  miliary  vesicles  are  sometimes  observed  at  the  time  when  pro- 
fuse perspiration  occurs,  but  this  eruption  is  incident  to  various  affectioii& 
The  same  is  true  of  petechial  spots  which  occur  in  some  cases  of  relapwng: 
fever.    Other  kinds  of  eruption  arc  sometimes  accidentally  associated.    Eren 
the  rose  papules  of  typhoid  fever  sometimes  occur  in  this  as  they  do  in  van- 
ous  other  diseases. 

The  physiognomy  presents  nothing  distinctive.  The  face  is  more  or  lessa* 
flushed,  as  in  cases  of  symptomatic  fever.  There  is  not  that  degree  of  capil- 
lary congestion,  marked  especially  on  the  cheeks,  which  exists  in  typhoid 
fever,  or  the  dingy  complexion  which  characterizes  typhus.  The  cxpresiiiG^^s 
of  indifference,  vacuity,  or  stupidity  which  is  a  notable  characteristic  of  tl^« 
fevers  just  named  is  rarely  observed  in  relapsing  fever. 

The  urine  during  the  paroxysms  is  usually  concentrated,  dark  in  colo'^, 
and  rich  in  urates.  In  some  epidemics  albuminuria  has  been  a  not  udcoikk- 
mon  symptom.  Blood-corpuscles  and  hyaline  cast«  have  also  been  fooo^S, 
but  in  the  majority  of  cases  neither  albumen  nor  casts  are  present.  GresB^t 
diminution,  and  even  suppression,  of  the  urine,  however,  are  sometiiD^-^ 
observed,  ursemic  coma  and  convulsions  taking  place,  but  these  caries  a'n 
exceedingly  rare. 

It  may  be  stated,  as  a  point  somewhat  distinctive  of  relapsing  fever,  th-jat 
there  is  very  little  liability  to  serious  complications.  In  this  fact  we  hav« 
an  explanation,  in  part  at  least,  of  the  very  small  rate  of  fatality  from  tli^ 
disease. 

What  has  just  been  stated  with  respect  to  complications  holds  tme  tsregardu 
sequels.     As  a  rule,  important  sequels  do  not  occur.     The  most  frequent  «re 
ocular  affections,  particularly  iritis  and  irido-choroiditis.     Otitis  media  has 
also  been   repeatedly  observed,  although  less  frequently.     Other  complici. 
tions  or  sequels  of  some  clinical  importance  are  parotiditis,  laryngitis,  dyten- 
tery,  pneumonia,  and  acute  diffuse  nephritis.    Relapsing  fever,  when  it  attacks 
pregnant  women,  always  leads  to  miscarriage  or  abortion.    The  mother  almost 
invariably  recovers,  but  the  child,  no  matter  how  near  may  be  the  end  of 
gestation,  as  a  rule  is  either  stillborn  or  dies  shortly  after  birth.    Tiicspinh 
chaetae  have  been  found  in  the  blood  of  the  foetus. 
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BiAONOSiB. — The  diagDosis  of  relapsing  fever  is  made  certain  by  the  dis- 
coTery  of  the  characteristic  spirochsetse  in  the  blood  during  a  paroxysm  of  the 
disease.  The  cases  in  which  competent  observers  have  failed  to  find  the 
organisms  after  searching  for  them  are  so  very  few  that  they  may  be  left  out 
of  consideration.  Other  distinctive  features  of  relapsing  fever  are  such  as  to 
leave  hardly  any  room  for  doubt  concerning  the  diagnosis  after  the  disease 
has  ended.  The  distinctive  characters  are — ^the  abruptness  of  the  inva- 
sion, the  rapid  increment  of  fever,  the  frequent  occurrence  of  moisture  on 
the  skin  or  perspiration  more  or  less  abundant  without  any  marked  abate- 
ment of  the  fever,  the  prominence  of  muscular  and  arthritic  pains,  and  in 
oertain  cases  the  occurrence  of  jaundice.  These  are  the  positive  points  which 
are  diagnostic.  The  fevers  to  be  excluded  are  the  eruptive  fevers,  febricula, 
remittent  fever,  and  typhus  and  typhoid  fever.  Scarlet  fever  and  measles 
are  readily  excluded  by  the  absence  of  the  eruption  and  of  the  characters 
which  are  distinctive  of  these  fevers  during  the  period  of  invasion.  Small- 
pox is  excluded  after  the  third  day  by  the  continuance  of  fever  and  the 
absence  of  the  eruption.  It  is  not  always  practicable  to  decide  at  once  that  the 
disease  is  not  a  febricula,  but  the  intensity  of  the  fever  and  the  notable  mus- 
cular pains  do  not  belong  to  the  latter.  Doubt,  however,  is  soon  removed  by 
the  persistence  of  the  fever.  Typhoid  fever  is  excluded  by  the  absence  of  a 
prolonged  access  and  of  the  abdominal  symptoms  before  sufficient  time  has 
elapsed  for  the  appearance  of  the  eruption,  and  by  absence  of  the  character- 
istic mental  condition.  Typhus  is  excluded  by  the  absence  of  the  eruption, 
which  appears  earlier  than  in  typhoid  fever,  of  the  dusky  complexion,  and  of 
the  mental  condition — ^the  latter  also  being  apparent  earlier  than  in  typhoid 
fever.  Remittent  fever  is  excluded  by  the  absence  of  remissions,  these  being 
determinable  by  a  notable  diminution  of  the  axillary  temperature  in  some 
cases  in  which  they  are  not  distinctly  denoted  by  the  pulse.  Of  course  the 
prevalence  of  relapsing  fever  is  taken  into  account  in  arriving  at  the  diag- 


Causation. — Relapsing  fever  is  undoubtedly  a  communicable  disease. 
This  statement  rests  on  facts  derived  from  the  different  sources  of  evi- 
dence, exclusive  of  inoculation,  which  establish  the  contagiousness  of  other 
diseases;  as,  for  example,  typhus  fever.  Of  those  who  are  attacked  dur- 
ing the  prevalence  of  the  disease,  a  large  proportion  are  known  to  have  been 
brought  into  contact  with,  or  close  proximity  to,  patients  affected  with  it. 
The  disease  is  diffused  in  hospitals  among  fellow-patients  and  those  who  have 
charge  of  the  sick.  During  the  period  in  which  cases  were  received  in  Belle 
vue  Hospital  after  the  disease  began  to  prevail  in  this  city — namely,  between 
November  14,  1869,  and  February  6,  1870 — ^twelve  persons  contract<?d  the 
fever  in  the  hospital.  These  twelve  persons  were  especially  brought  into 
contact  with  patients  affected  with  the  disease,  and  in  no  instance  did  it 
attack  one  who  had  not  been  thus  exposed.  One  of  the  senior  assistant 
physicians  residing  in  the  hospital  had  the  disease.  The  orderly  in  one  of 
my  wards  contracted  it,  and  his  wife,  who  came  to  nurse  him,  was  attacked 
by  it.  The  disease  has  often  been  diffused  after  the  importation  of  a  case  in 
localities  in  which  it  did  not  previously  exist. 

Facts,  however,  go  to  show  that  it  is  not  a  highly  contagious  disease.  Con- 
siderable exposure  is  generally  necessary.  The  area  of  the  infection  appears 
to  be  limited,  and  it  remains  to  be  ascertained  whether  it  may  be  transported 
by  fomites.  Some  facts  cited  by  Murchison  render  it  probable  that  it  may 
be  diffused  in  this  way.  It  is  especially  communicable  when  the  miasm 
is  derived  from  a  number  of  patients  in  the  wards  of  a  hospitai  or  in  close 
apartments.     The  disease  is  not  likely  to  be  contracted  from  single  patients 
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111  well-ventilated  moniii.     The  investigations  uf  tlie  Metro|HiliLati  BniHtif 
Health  in  New  York  duriDg  the  prevalence  of  tbo  tlinea^e  tnhowtfNl  that  it  i>dif« 
fused  ehiefiy  among  those  living  in  overerowdedt  ill- ventilated  teu«!in«-ri»  !    ■  — 
or  the  jnopricty  and  importance  of  rerao'sing  the^e  (MitieiiU  to  ho 
wardsi  devoted  hpeeially  to  cases  of  thiij  disease  theru  cnii   hvt  no 

Destitution,  deprivations,  and  especially  deficient  ftlitnentjitinii,  ar 
ful  auxiliary  causes.     Of  this  fact  the.  pa^t  history  nf  the  -!  i 

limes  and  places  furni:shes  abundant  evidence.     The  signiti 
*^  famine  fever''   and  **  hunger-pe??t  "  relates  to  tJiis  fact.      ^Sl, 
show  any  notable  etiological  influence  pertaining  to  9^*^    ^^^ 

Although  its  diffusioH  involves  generally,  and  pcrhar 
principle^  the  history  of  the  disease  in  other  countries 
an  epidenjic^  and  after  continuing  for  a  certain  time  it 
Thus»  in  the  city  of  London  for  the  fourteen  years  yi 
18tiH-(i9  there  had  been  no  cases  of  the  disease.     The  t 
ance  of  the  disease  for  bo  long  a  period  tends  to  ghow  ihe  u 
rating  causes  in  conjunction  with  the  spt*cial  poison  on  which  the  product 
of  the  disease  depends.     The  effective  means  for  arresting  *^  -    -■  '■*»smI  of  lit 
disease  are — tkinning  the  population  of  overcrowded  teii 
persing  the  occupants  of  insalubrious  dwellings,  relieving     i  - 

cially  as  regards  food,  and  promptly  removing  patientji  t^^    h. 
to  cases  of  relapsing  fever.     An  attack  of  this  disease  docs  not 
tion  from  8ubscf|uent  attacks.     The  period  of  inculiation  in  ni 
half  of  the  cases  in  which  it  is  determinable  docs  not   exceed 
rarely  exceeds  nine  days.     Occasionally,  as  in  typhoid  and   ty| 
symptoms  begin  almost  immediately  after  the  exposure* 

That  the  spiral  bacteria  discovered  by  Obenncicr  in  the  blood  dn 
oxysm  of  relapsing  fever  have  an  essential  path«ilogiral  count 
disease  is  universally  admitted.    That  they  or  their  spores  c<in^t 
tagium,  and  that  the  phenomena  of  the  disease  are  due  to  their  pn^Mi 
the  blood,  are  conclusions  vastly  more  probable  than  that  citlier  arr 
of  the  fever  or  acriden tally  associated  with  it.     That  the  ngent  of  mi 
ia  contained  in  the  hlood  does  not  admit  of  doubt.     Motschutk'  **  ^^  * 
duced  relapsing  fever  in  human  beings  by  inoeulnting  them  wit 
during  a  parc*xysni  from  a  patient  affected  with  the  disease.     K* 
have  produced  the  disease  in  monkeys  by  inoculating  them  wit ' 
case  of  relapsing  fever.     Other  animals  do  not  appear  to  be  suv 
disease.      Blood  taken  during  a  paroxysm  only  is  capable  of 
disease.     Nothing  is  known  of  the  life-history  of  the  spin* 
fever.     It  has  not  hitherto  been  possilile  to  cultivate  it 
more  probable,  for  various  reasons,  that  the  spores  of  the 
usual  agents  of  contagion  than  that  the  spirocha*te  itselt 
Nothing  is  positively  known,  however,  concerning  these  Bpor^esi.  aJibMicfe  it 
has  been  suspected  that  small  round  glistening  bodies  frequently  fuuiad  1111' 
blood  of  relapsing-fever  patients  are  such  spores. 

In  accordance  with  the  germ  theory,  the  first  paroTtjsm  of  relnpsiiiit  1 
is  due  to  a  brood  of  spirochjBtai.    Their  existence  terminatejc  ijt  iihoQt  a  we 
as  a  rule,  and  the  first  febrile  paroxysm  then  ends.     In  a  smalt  propartioti  < 
cases  the  conditions  required  for  the  production  of  a  secoful  tirocKi  of  fkc 
organisms  are  wanting,  and  the  disease  then  consists  of  a  ^i 
fever.    In  the  great  majority  of  casrs»  however,  these  condi 
ing;  hence  the  germs  remaining  in  the  body  give  rise  to  li 
there  is  the  relapse  of  the  fever.    In  rare  instances  a  third  . 
are  produced,  but  in  most  persons  the  conditions  therefomre  exUfagfii«livd  1 
*  Vide  Murchiison,  Si,  Thnmt%n*H  IltKfjriUtl  JlrfHtrt-.  Vul.  ti 
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a  second  paroxysm  of  fever.  The- conditions,  however,  are  never  permanently 
eztingaished,  as  in  cases  of  typhus  and  typhoid  fever,  yellow  fever,  small- 
pox, and  the  other  eruptive  fevers,  for  after  a  certain  period  they  who  have 
had  relapsing  fever  are  again  susceptible  to  the  contagiam.  The  extinction 
of  the  conditions  for  the  development  and  reproduction  of  the  spirochastaa 
within  the  body  is  only  temporary. 

The  contagium  is  probably  contained  in  the  breath  and  cutaneous  exhala- 
tions. There  are  no  facts  tending  to  show  that  the  intestinal  dejections  have 
any  part  in  the  diffusion  of  the  disease. 

Prognosis. — It  is,  at  first  view,  remarkable  that  a  fever  of  such  intensity, 
and  prevailing  especially  among  a  class  of  persons  whose  powers  of  tolerance 
are  impaired  by  previous  hardships  and  want,  should  have  such  a  small  rate 
of  mortality.  The  mortality  in  different  collections  of  cases  varies  between  2 
and  11  per  cent.  Dr.  Moore,  in  his  statistical  report,  states  that  of  108  cases 
admitted  into  Bellevue  Hospital  between  November  14,  1869,  and  February 
€,  1870,  only  2  proved  fatal.  In  some  epidemics  the  mortality  has  been  as 
high  as  10  or  11  per  cent.,  but  as  a  rule  it  has  not  exceeded  2  to  4  per  cent. 
In  epidemics  with  the  higher  rates  of  mortality  the  complications  have  been 
many  and  the  disease  has  presented  the  so-called  bilious  type.  What  is  the 
explanation  of  the  low  rate  of  mortality  ?  An  explanation  which  perhaps  is 
safficient  to  account  for  the  fact  has  been  already  given — namely,  the  disease 
18  very  rarely  accompanied  by  any  serious  complications.  The  comparatively 
greater  fatality  of  typhus  and  typhoid  fever  is  due  mainly  to  complications. 
These  fevers  rarely  kill  per  se;  that  is,  death  is  not  purely  an  effect  of  the 
intensity  of  the  disease. 

Of  the  fatal  cases  of  relapsing  fever,  the  death  in  a  certain  proportion  is 
attributable  either  to  complications,  such  as  pneumonia  and  dysentery,  or  to 
antecedent  affections — as,  for  example,  disease  of  the  kidneys  and  chronic 
alcoholism — but  this  fever  may  destroy  life  irrespective  of  any  important  com- 
plications or  antecedent  affection.  Several  observers  have  reported  cases  in 
which  sudden  death  occurred  apparently  from  syncope.  Dr.  Moore's  report 
exemplified  this  fact.  The  death  in  one  case  was  sudden  and  unexpected 
during  the  night  on  the  seventh  day  of  the  disease.  At  the  time  of  death 
the  primary  paroxysm  seemed  about  to  end,  free  perspiration  having  taken 
place.  Neither  coma  nor  convulsions  occurred,  and,  so  far  as  information 
could  be  obtained,  the  dying  was  by  syncope.  The  fatty  degeneration  of 
the  heart  explains,  in  many  cases  at  least,  death  by  syncope. 

Suppression  of  urine  followed  by  uraemic  coma  and  convulsions  is  some- 
times a  cause  of  death.  This  fact  was  exemplified  by  one  of  the  two  fatal 
cases  occurring  in  Bellevue  Hospital.  These  symptoms  are  due  to  acute 
diffuse  nephritis,  which  is  one  of  the  recognized  complications  of  relapsing 
fever. 

Treatment. — There  are  no  known  means  which  can  be  relied  upon  for 
cutting  short  this  disease.  With  our  present  knowledge  there  arc  no 
remedies  which,  employed  in  the  intermission,  will  prevent  the  relapse. 
Quinia  has  been  used  freely,  but  with  no  success.  Its  inutility  as  a  pro- 
phylactic has  been  abundantly  shown  by  different  observers.  It  has  been 
recently  claimed  that  calomel  exerts  a  favorable  influence  upon  the  progress 
of  the  disease.  The  treatment,  with  our  present  knowledge,  must  be  expect- 
ant, meaning  by  this  term  that  it  is  to  consist  of  palliative  measures  and  those 
addressed  to  the  particular  indications  in  individual  cases. 

The  intensity  of  the  fever  during  the  paroxysms  may  be  lessened  by  spong- 
ing the  body  with  water  and  by  the  wet  sheet.  Cold  water  may  be  taken  into 
60 
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the  stomach  freely.  Ice-cold  carhonic-acid  water  is  an  acceptable  and  luefid 
driuk  to  allay  thirst.  Cephalalgia  may  be  relieved  by  cold  applications  to  the 
head.  The  bowels  should  be  kept  open  by  saline  laxatives.  The  muMnlar  and 
arthritic  pains  call  for  the  use  of  opium,  especially  if  it  prodnce  no  nnpkaauK 
aft<}r-effects.  Irrespective  of  the  pains,  opiates  are  indicated  to  relieve  sleep- 
lessness. 

The  dietetic  treatment  is  important,  especially  in  the  cases  in  which  defi- 
cient alimentation  has  been  an  auxiliary  cause  of  the  disease.     In  this  fever, 
as  in  other  fevers  when  alimentary  support  is  indicated,  milk  is  the  fon 
of  diet  to  be  preferred ;  and  it  is  to  be  borne  in  mind  that  in  this,  as  in  most 
diseases,  there  is  never  any  danger  of  the  over-appropriation  of  natriment, 
the  only  risk  being  in  the  ingestion  of  more  food  than  can  be  digested,    h 
is  desirable  that  during  the  paroxysms  one  or  two  quarts  of  milk  shoaU 
be  taken  daily.     In  the  intermission,  when  the  appetite  returns,  as  much  uh- 
stantial  food  as  can  be  digested  should  be  allowed ;  and  the  more  fbod  ii 
appropriated  in  this  stage  the  better  is  the  patient  enabled  to  tolerate  tke 
relapse.     Tonic  remedies  are  indicated  throughout  the  disease,  especially  'n 
the  intermission.     Quinia  in  small  doses  and  some  preparation  of  iron  are  tke 
tonics  to  be  preferred. 

If  the  symptoms  denote  asthenia,  alcoholics  arc  indicated.  The  occa^ioail 
occurrence  of  death  from  syncope  renders  it  important  to  watch  carefully  for 
this  indication.  When  there  is  room  for  supposing  that  alcoholics  may  be 
useful  they  should  be  given  tentatively,  and  continued  or  not  according  m 
the  effect,  especially  on  the  pulse  and  temperature.  They  are  of  eoane 
urgently  indicated  if  the  symptoms  denote  danger  in  the  direction  of 
asthenia. 

Attention  to  the  urine  is  important.  It  is  to  be  remembered  that  a  cause  cf 
death  is  suppression  of  urine.  If  the  urinary  excretion  be  deficient  in  ^ois- 
tity,  or  if,  the  quantity  being  sufficient,  there  be  a  deficiency  of  urea,  diurvti>*« 
are  indicated.  If  the  kidneys  do  not  respond  to  diuretics,  hydragoErae  eatkir- 
tics  are  indicated,  with  a  view  to  eliminate  urea  through  the  alimentary  caciL 
Active  hydragogues  arc  of  course  indicated  if  unemic  coma  or  convalsi'in? 


j  supervene 


It  is  stated  that  convalescence  from  relapsing  fever  is  notably  si-w 
patients  remaining  for  a  long  time  much  enfeebled,  and  tolerating  with  <&f- 
ficulty  affections  which  may  occur  before  the  recovery  is  complete.  Tti* 
has  not  been  a  marked  peculiarity  in  the  cases  which  have  cf«mt:  aa-irf 
my  observation.  It  is  doubtless  more  likely  to  be  marked  in  the  cas**  ia 
which  there  has  been  impairment  of  the  vital  powers  from  innutritivQ  la*: 
hardships  before  the  fever  was  contracted :  and  also  it  is  more  likely  t-  v 
marked  when  abundant  alimentation  and  the  judicious  use  of  alct^b-.I  Li-r 
not  entered  into  the  treatment  of  the  disease. 

Erysipelatous  Fever. 

Erysipelas,  considered  as  a  local  affection.  Wlongsi  to  sui^ry  rather  ikas '^ 
medicine.  For  an  acciiunt  of  this  form  of  i  nil  am  ma  lion,  therefore,  ifce  p-*irr 
is  referred  to  surjrical  works.  It  i>ccurs  as  an  i»ccasit»nal  complicati':-!L  r  Tae 
continue*!  fevers  which  have  been  considered.  A  form  of  continued  fr-^-rr  ex- 
tinct from  the  fevers  which  have  been  ci^nsidcred  is  characteriied  br  use  rr^ 
qucnt  occurrence  of  erysipelas,  and  hence  ii  i>  C4il]t>d  tiym'jmliifttus  r-?**  .^ 
a  distinct  fnnn  or  >|MMics  of  fever  this  is  if  U'  disciniruished  from  err<?a>-.^ 
ticcurrinir  as  a  lucal  affci-iion  and  accompanied  wiih  more  ur  less  febn!-;  »'Tr- 
nirnt.  Tlie  fever  in  the  latter  is  ^ym]aonjflTif  ^bcrea>  in  erj-sipelaK-i^- :-'-r 
it  is  j>riniary  or  essential.     Ou  the  i»iljt'i    luiiid.  ciysiju-latous  fe-ver  >  wu  * 
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distinguished  from  typhus,  typhoid,  and  relapsing  fever  with  erysipelas  as 
a  complication. 

Erysipelatous  fever  occurs  as  a  sporadic  and  as  an  epidemic  disease.  As  a 
sporadic  disease  it  is  rare,  and  has  not  been  as  yet  sufficiently  studied  by 
means  of  the  analysis  of  recorded  cases.  The  invasion  is  either  abrupt  or 
there  is  a  forming  stage  of  variable  duration.  The  erysipelas  may  be  devel- 
oped within  a  few  hours  from  the  attack  or  after  the  lapse  of  one,  two,  or 
three  days.  The  head  is  oftenest  the  seat  of  the  erysipelas,  but  it  may  be 
developed  in  any  part  of  the  body.  Different  parts  may  be  successively 
invaded.  I  have  known  it  to  extend  over  the  whole  surface  of  the  body. 
The  febrile  movement  is  more  or  less  intense.  Passive  delirium  and  other 
ataxic  symptoms  are  not  infrequently  developed ;  in  other  words,  the  typhoid 
state  exists.  The  abdominal  symptoms  of  typhoid  fever  are  wanting,  and  the 
career  of  the  disease  is  shorter  than  that  of  typhoid  fever.  The  symptoms 
are  modified,  and  the  disease,  as  regards  duration  and  danger,  is  affected 
materially  by  the  degree  of  intensity,  the  extent,  and  the  local  results  of  the 
erysipelas.  The  general  principles  of  treatment  are  the  same  as  in  other  of 
the  continued  fevers.  In  the  existing  state  of  our  knowledge  of  this  fever 
I  shall  pass  it  by  with  this  brief  notice.  It  is  sometimes  classed  among  the 
eruptive  fevers,  but  the  erysipelas  is  hardly  to  be  considered  as  a  cutaneous 
eruption. 

Epidemic  erysipelatous  fever  I  shall  also  notice  very  briefly.  It  prevailed 
extensively  in  this  country  between  1841  and  1846.  It  was  not  confined  to 
a  particular  section,  but  prevailed  in  certain  districts  in  the  New  England, 
Middle,  Western,  and  Southern  States.  In  some  localities  great  numbers 
were  affected  and  the  mortality  was  large.  It  was  commonly  known  in 
certain  parts  of  the  country  as  the  "  black  tongue,''  from  an  appearance  of 
the  tongue  occasionally  observed.  The  medical  journals  of  this  country  dur- 
ing the  years  just  named  and  afterward  contained  many  articles  relating  to 
the  prevalence  of  the  disease  in  different  localities.  Of  these,  an  article  by 
Drs.  Hall  and  Dexter,  giving  an  account  of  the  disease  as  it  prevailed  in 
Vermont,*  and  a  paper  by  the  late  Dr.  Bennett  of  Bridgeport,  Conn.,  are 
especially  deserving  of  notice.  The  latter  gives  an  analysis  of  various  arti- 
cles contained  in  different  medical  journals.' 

The  epidemic  prevailed  in  isolated  sections.  It  did  not  appear  to  migrate 
or  to  be  transported  from  place  to  place.  Its  course  was  "  irregular  and 
erratic.''  Dr.  Bennett,  however,  states  that  it  sometimes  appeared  to  follow 
the  direction  of  rivers,  small  streams,  and  lakes.  The  attack  was  sometimes 
sudden  and  sometimes  preceded  by  premonitions,  the  latter  rarely  existing 
longer  than  twenty-four  hours,  and  being  the  same  as  those  belonging  to  the 
access  of  other  fevers.  A  pronounced  and  frequently  a  prolonged  chill,  with 
or  without  rigor,  ushered  in  the  disease,  accompanied  often  by  pains  in  the 
extremities  and  in  some  cases  by  great  prostration.  Pharyngitis  was  at  once 
or  speedily  developed  ;  and  this  local  affection  was  constant.  It  varied  much 
in  intensity  in  different  cases.  Not  infrequently  it  was  attended  with  great 
swelling  of  the  tonsils,  and  sometimes  sloughing  occurred.  The  inflamma- 
tion sometimes  involved  the  larynx,  and  in  a  certain  proportion  of  cases 
death  was  due  to  either  laryngitis  or  oedema  of  the  glottis.  The  lymphatic 
glands  of  the  neck  became  more  or  less  swollen,  the  swelling  in  some  cases 
being  very  great,  and  occasionally  suppuration  taking  place. 

Erysipelas  was  far  from  being  constant.     The  frequency  of  its  occurrence 
varied  at  different  times  and  places.     Dr.  Bennett  observed  it  in  only  one- 
sixth  of  one  hundred  and  fifty  cases.     In  view  of  the  fact  that  erysipelas 
*  Vide  American  Jow'nal  of  the  ^fed^cal  Sciences^  January,  1844. 
^  Vide  Sevc  York  Jonnial  of  Medicine^  J"ly»  1853. 
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oiiouTA  in  only  a  cerulD  proportion  of  cases,  the  propriety  of  cal£a^  ikr 

disL'ase  erysipelatous  fever  reM^  upon  the  absence  of  anjr  other  and  Scftfttr 

niitne.     The  erysipelas  was  seated  in  fliffereni  parts.     It  fr»  n^f  ntti  M  t 

suppuration,  gangrene,  and  shiughing.     The  clanger  and  pr«-n 

of  the  disea4*e  depended  on  the  degree,  extent,  and  local  rk--«.u>  ..  ;.««  *.» 

aipelas. 

The  febrile  mo%»emeiit  was  more  or  less  inteni^e.  ErmCic  pftiiu,  like  clmv 
of  neuralgia  and  muscular  rheumatism^  were  eoniixioa  during  tlic  cuarvcitf 
the  disease.    Typhoid  delirium  and  other  ataxic  jsyuiptoius  fM  '  it 

case^.      Petechiie  were  .sometimes  observed,      Ah.sce8ses   hi  m 

occurred  in  Home  cases.     The  disease  was  not  infrei^uently  '  ti 

inflammation  of  serous  membranes,  as  the  pleura,  peritonei^ 
bral  meninges.      Pneumonitis  was  an  occasional   complicmtion. 

T>ifrerent  cases  diifered  much  as  regards  the  gravity  of  the  dr^* ., 
many  cases  the  disease  was  mild  and  ended  in  five  or  six  days.    '1  :? 

and  danger  were  generally  due  to  the  complications.     Of  the  <  \l 

eated  with  laryngitis  or  cedema  of  the  glottis,  extensive  erysir 
inflammations,  or  pneumonitis,  a  large  proportion  ended  fatallj,  :^-   -,^.,,.-_ 
being  very  prolonged. 

Puerperal  peritonitis  prevailed  in  conjunction  with  this  ♦•pid^'^'*"  -^  "" 
formly  as  to  show  a  pathological  relatiuuship  between  the>»e  t^ 
The  opinion  was  generally  held  that  the  peritonitis  was  cauH?d   1  ^ 

n»iasm  carried  by  the  obstetrician  from  patients  aftVcted  with  the  •  .f 

ease.    Assuming  this  to  be  true  in  certain  cascs^  pueq>eral  |^€'ri  m 

means  u  n  i  f o  rm  ly  t  o  be  a  ccou  n  ted  for  in  thisway,     A  r«  t  i  u  r  •  (n 

many,  if  in>t  in  all,  eases  is  that   labor  acted  as  an 
mined  the  situation  of  the  local  aflfcction  in  those  ji 
from  the  nciion  i)f  the  epidemic  influence.     Many,  ii'  nut  uiosi.  • 
held  that  the  disea^^e  was  communicable.    Its  eontagiuusness^  how 
be  considered  as  established. 

As  regards  tre.4tment  there  was  a  diversity  of  opinion.  Stmu'  mA 
tioners  advocated  bleeding  and  other  of  the  measures  called  air  n; 

but  the  majority^  bef<»re  the  epidemic  ceased  to  prevail,  were  t^ '.*.-•-•;  uf 
the  impropriety  of  these  measures.  In  view  of  the  symphttns^  the  nature  of 
the  disease,  the  tendency  to  suppuration  and  gangrene  in  the  cases  in  vhiek 
erysipelas  existed,  and  the  other  complications  which  were  lialde  to  nccnf* 
there  can  hardly  be  a  «|uestion  as  to  the  propriety  of  measures  «>f  an  oppo«itf 
character.  Tonic  remedies,  alimentation,  and  alcoholic  stimulanti^^ia  oth«r 
words,  supp<3rting  measures  of  treatment — were  indicated.  Mild  ca*c« 
required  little  or  no  treatment,  but  in  grave  cases  were  ap[dieabl<?  thr  pfta- 
ciples  which  should  g^>vern  the  management  of  other  essential  ftvoti  wsti 
aerious  local  complications. 


Epidemic  Fever  characterized  by  Pharyngitia 

In  the  winter  and  npring  of  1857  an  epidemic  fever  prevailed  i»»  '^^  '»« 
ern  part  of  the  State  of  New  York,  in  the  adjacent  parts  of  P*  i, 

and  in  Canada,  characterized  by  inflammation  of  the  pharynx  of  n  iuni  t--*i4i 
of  intensity,  and  unaeeompanied  by  either  diphtheritic  exudation  or  modt 
submucous  iufiltratiou.  I  reported  the  results  of  an  analy^da  of  23  fmm§ 
which  I  observed  and  recorde<L  A  report  of  this  epidemic,  bo^'d  up<»ii  outtt 
of  37  eases,  was  at  the  same  time  made  by  Prof  M     '  ""      ""     ut 

cases  presented  great  uniformity  as  regarded  the  gtti 

The  fever  was  ushered  in  with  a  chill  without  ngon     Thi?  l\  bnk  Uiu^v^iiUt 
^  For  Ixith  ivpi^r'ts,  viiie  Buffaii  MtrL  Juttnui/,  tbSt, 
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in  all  the  cases  was  considerable  or  marked.  The  severity  of  the  disease  was 
generally  sufficient  to  keep  the  patients  in  bed  for  several  days.  The  lymph- 
atic glands  of  the  neck  were  in  most  cases  moderately  enlarged,  but  without 
suppuration.  Soreness  of  the  throat  was  not  a  prominent  symptom,  even 
when  the  pharyngitis  was  marked.  There  was  in  no  case  an  eruption.  Yomit^ 
ing  did  not  occur,  and  generally  the  bowels  were  constipated.  There  were  no 
symptoms  of  importance  referable  to  the  pulmonary  and  nervous  system. 
The  duration  of  the  fever  was  between  three  and  six  days.  It  affected  per- 
sons of  either  sex  and  of  all  ages.  The  epidemic  continued  about  two  months, 
reaching  its  acme  gradually  and  gradually  declining.  In  no  case  under  my 
observation  did  it  prove  fatal. 

The  disease  was  not  scarlatina,  as  shown  by  its  affecting  persons  who  had 
had  that  disease,  by  the  fact  that  scarlatina  did  not  prevail  at  the  time,  by 
the  absence  of  an  eruption  in  all  the  cases,  by  the  non-occurrence  of  dropsy 
as  a  sequel  in  any  case,  and  the  fact  that  middle-aged  and  aged  persons  were 
attacked  as  well  as  children  and  infants.  There  were  no  cases  of  epidemic 
pharyngitis  with  exudation  or  diphtheria  in  that  part  of  the  country.  The 
fever  resembled  the  mild  cases  of  erysipelatous  fever  which  occurred  during 
the  epidemic  prevalence  of  that  disease,  but  erysipelas  was  not  developed  in 
any'  case.  The  cases  bore  a  close  analogy  to  those  of  influenza,  except  that 
the  local  affection  was  seated  in  the  pharynx,  and  not  in  the  Schneiderian  and 
bronchial  mucous  membrane. 

Dr.  Harvey  E.  Brown,  Assistant  Surgeon  U.  S.  Army,  kindly  communicated 
to  me  an  account  of  an  epidemic  similar  to  that  just  described  which  prevailed 
among  the  United  States  troops  stationed  at  Hart's  Island,  Long  Island  Sound, 
in  January  and  February,  1866. 

Palliative  measures  of  treatment  only  were  indicated. 


CHAPTER  IV. 

PERIODICAL    FEVERS. 

Intermittent  Fever:  Anatomical  Characters;  Clinical  History;  Gaosation;  Diagnosis; 
Prognosis;  Treatment. — Pernicious  Intermittent  Fever. 

THE  periodical  are  distinguished  from  the  continued  fevers  by  the  occnr- 
rence  of  febrile  paroxysms  or  marked  exacerbations  in  a  regular  order 
of  succession,  thereby  exemplifying  a  law  of  periodicity.  This  distinction 
applies  especially  to  the  fevers  called  intermittent  and  remittent.  Yellow 
fever  is  generally  included 'among  the  periodical  fevers,  and  it  belongs  per- 
haps more  appropriately  here  than  in  any  other  nosological  division.  The 
intermittent  and  remittent  fevers  are  often  distinguished  as  malarial  fevers. 
These  fevers  will  be  found  to  present  many  striking  points  of  difference  as 
contrasted  with  the  fevers  which  have  been  considered  in  the  preceding  chap- 
ters. They  diflfer  not  only  in  the  events  of  the  clinical  history,  but  as  regards 
the  laws  governing  their  causation,  duration,  complication,  sequels,  and  the 
extent  to  which  they  are  controllable  by  known  remedies. 
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Intermittent  Fever, 

An  intermittent  fever  is  eharafterizeU  by  the  LH?cumrort?  of  frbnlif  fKtA 
jf^ms  in  refrnlar  succession  and  by  the  absence  of  febrilu   mnvecn nt   %iw»^rt 
the  pBToxysme-     The  intermismitin  is  the  distinctive  fentune  of 
fever,  as  its  name  implies.     Popnlarly,  the  iliiieuse   is  I "..«-». 
ague."  ^' chill  fever/'  **  the  shakes,"  and  by  names  expi-  'ty 

in  which  it  is  produced,  as^*giwamp  fever,"  '*  Panama  fcvn,  *  u.^-i  *  *♦  ifx" 
etc.  Although  efisontially  the  same  disease,  intermittent  fever  a«  ordiBaiilf 
presented  in  practice  is  unattended  with  danger  to  life,  huf  oecMOiitllj  k  b 
one  of  the  mo.st  dangerous  of  maladies,  I  .shall  consider  first  ailit|dfi  or  if£* 
nary  intermittent  fever^  and  afterward  the  grave  forms  of  tbe  "" 
the  head  of  Pcrjiicioui  IntermitteHt  Fever, 


)-..^%, 


Anatomical  CHARArTEitis, — Th<^  essential  anatomical  Iwon  !n  dl  tmm 
of  malarial  fever  i.s  the  presence  of  dark  pigment  in  ihe  bl  ,  «C3^ 

organs.     A  certain  amount  of  this  pigment  is  formed  in  siti  -n.ittem 

fever     The  <juantity  of  this  pigment  and  other  mala  rial   ati  .f» 

are  so  much  »^reater  in  the  more  severe  forms  of  malarial  pn:  .-  „^  :„_.  tk 
ciitisideration  of  these  changes  will  be  referred  to  the  artlelr  on  Ki»4Bitliatt 
Fever.      The  spleen  is  more  or  less  enlarged  in  siiuple  ititcrtiitu«iil  ftrifi 

Clixical  History, — The  clinical  history  will  etnbraoe  %n  ucc^ms^/h^ 
of  the  paroxysm  ;  and  $et'ond,  of  the  intermi.^nion. 

In  the  majority  of  cases  the  attack  is  sudden.  In  a  certain  |»roi»oftm4f 
cases,  however,  there  are  premonitions  for  a  variable  period,  Toe  |Wi^ 
nitions  are  not  v^rj  distinctive  of  this  diaea.se,  eon.Histing  of  paiB  in  ibe  bttd, 
yawnings,  indisposition  to  exertion,  loss  of  appetite,  and  ^;r»*nf*rtl  luliiK. 
Altliough  not  very  definite,  they  sometimes  ^uffice  to  h  •  holiif 

been  repeatedly  afiected  with  intermittent  fever  to  am      , 
attack. 

A  paroxysm,  when  complete,  consists  of  three  di&tinct   |>eiiods  or 
nunieiy,  the  cold,  the  hot,  and  the  sweating  stage. 

Otld  Sta^e. — This  stage  presents  first  a  feeling  of  chilling*- 
the  loins  and  extending  thence  over  the  back  and  limbs.    Tb 
loss  intense,  in  some  c^ses  consisting  of  a  slight  creeping  Bcu^a 
with  shiverings,  being  in  other  cases  extremely  severe*     Mu^^^tilar 
coninit)nly  known  as  rigor,  may  or  may  not  aceompany  the  <  ]   " 
with  a  single  example  of  distinct  rigor  without  a  si-'usation  <  1 
ing  the  chill  brii^tling  of  the  hairs  over  the  body,  or  horr.; 
appearance  familiar  as  ''  goose-skin/'  are  often  o})served. 
the  sensation  of  coldness  which  the  patient  expenenei*s,  ni 
coldness  when  the  hand  is  placed  on  certain  parts,  the  tli 
rectum  shows  an  increase  of  the  temperature  of  the  body.     T 
however,  appdied  to  the  extremities  shows  a  decrease  of  t*  ; 
that  of  health.     The  increase  of  the  temperature  of  the  bml 
the  paroxysm.     The  sensation  of  coldness  is  snmetime.^  lini 
the  body,  as  the  back  or  the  extremities.     During  the  rig» 
teeth  chatter  and  the  movements  of  the  lK»dy  and  limbs  ar€  ^uiiivivi*;  > 
with  considerable  violence  the  bed  on  which  the  patient  Ilea* 

Dnring  this  stage  the  patient  frefjuently  sighs,  the  pn'       --t  -  •   -- 
acceh*rated,  is  small  and  feeble,  the  cctiintenanee  has  an  < 
the  prnlabiu  and  face  are  pale  or  frecjuently  livid,  and  li' 
at  the  roots  of  the  nails.     The  general  appearance  is  as  if 
exposed  to  intense  cold.     The  circulation  is  sometimes  compleuiv  vu>piij 
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in  the  fingers,  which  are  waxy  in  appearance,  devoid  of  sensibility,  and  bleed 
less  than  usual  if  wounded.  Other  symptoms  are — ^mental  irritability,  a  sense 
of  oppression  referred  to  the  prsecordia,  pain  in  the  head  and  limbs,  and  pal- 
pitation. 

The  duration  of  this  stage  varies  between  a  few  moments  and  two  hours  or 
eyen  longer.  The  average  duration  may  be  estimated  at  from  a  half  to  three- 
quarters  of  an  hour.  The  transition  to  the  next  stage  is  sometimes  abrupt, 
but  is  generally  gradual.  Flushings  of  heat  are  felt,  the  rigor  ceases,  the 
coldness,  as  it  were,  melts  away,  febrile  movement  is  developed,  and  the 
cold  stage  is  then  ended. 

The  cold  stage  is  not  infrequently  wanting,  the  paroxysm  beginning  with 
the  hot  stage.  I  have  known  a  state  of  intense  nervousness  to  take  the  place 
of  the  cold  stage.  Gastralgia  or  gastric  irritability,  denoted  by  pain  or  inces- 
sant vomiting,  is  a  morbid  condition  which  sometimes  takes  the  place  of  this 
stage,  as  well  as  drowsiness  or  stupor  and  a  condition  resembling  hysterical 
coma.  Veritable  coma  is  liable  to  occur  in  this  stage  in  a  form  of  the  disease 
which  will  be  noticed  separately  under  the  head  of  Pernicious  Intermittmt 
Fever,     In  young  children  convulsions  are  liable  to  occur  in  the  cold  stage. 

Congestion  of  internal  organs  is  necessarily  involved  in  the  cold  stage, 
inasmuch  as  there  is  less  blood  in  the  vessels  of  the  surface  and  the  whole 
mass  of  blood  is  not  diminished;  but  the  primary  and  essential  morbid 
condition  underlies  the  congestion,  and  it  is  probable  that  the  latter  is  an 
effect  of  an  active  contraction  or  spasm  of  the  peripheral  vessels,  the  blood 
accumulating  in  the  internal  organs  in  consequence  of  its  being  driven  from 
the  surface  of  the  body.  That  the  congestion  incident  to  this  stage  does  not 
stand  in  a  causative  relation  to  the  other  stages  is  shown  by  the  fact  that  the 
cold  stage  is  sometimes  wanting,  and  that  the  other  stages  in  these  cases  are 
not  less  marked  than  when  the  cold  stage  occurs. 

Hot  Stage, — This  stage  is  characterized  by  more  or  less  intense  pyrexia. 
The  skin  becomes  hot,  the  pulse  is  accelerated  and  full  or  bounding,  the  face 
is  flushed,  the  cephalalgia  continues,  but  the  pain  in  the  limbs  and  the  prac- 
cordial  oppression  disappear.  The  axillary  temperature  rises  notably,  usu- 
ally reaching  105*^  or  106°  F.  Thirst  is  usually  a  prominent  symptom.  The 
intensity  of  the  pyrexia  varies  considerably  in  different  cases.  The  duration 
of  this  stage  is  between  three  and  eight  hours.  It  is  evident  that  in  this 
stage  the  spasm  of  the  vessels  of  the  periphery  which  existed  in  the  cold 
stage  has  ceased,  and  that,  on  the  contrary,  the  distributing  vessels  of  the 
surface  of  the  body  are  abundantly  dilated. 

Sweating  Stage, — Perspiration  appears  first  on  the  face,  and  afterward  on 
the  trunk  and  extremities.  The  pyrexia  gradually  abates,  and  at  length 
disappears.  The  heat  of  the  surface,  cephalalgia,  thirst,  restlessness,  etc. 
cease.  The  thermometer  indicates  a  rapid  defervescence,  the  heat  falling  to 
the  normal  standard.  The  patient  obtains  refreshing  sleep.  With  this  stage 
the  paroxysm  ends.  As  regards  the  amount  of  sweating  cases  differ,  it  being 
sometimes  profuse  and  sometimes  slight.  The  duration  of  the  sweating  stage 
is  variable,  the  average  duration  being  three  or  four  hours.  The  sweating  is 
evidence  that  the  pyrexia  is  about  to  end.  That  it  is  the  means  of  bringing 
the  paroxysm  to  a  close  is  by  no  means  certain  ;  it  is  a  sign  of  the  approach- 
ing intermission,  and  it  may  be  an  effect  rather  than  a  cause  of  the  decrease 
of  the  pyrexia.  During  and  succeeding  the  paroxysm,  urea,  uric  acid,  and 
the  chlorides  in  the  urine  are  increased.  The  urine  is  not  infrequently 
albuminous,  and  occasionally  there  is  haematuria. 

The  intermission,  called  also  the  apyrexial  period,  is  the  space  of  time 
between  two  successive  paroxysms.  The  period  from  the  beginning  of  one 
to  the  beginning  of  the  next  paroxysm  is  called  the  interval  in  distinction 
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from  tlie  iriiLTmi.ssioD.    Tha  duratioij  of  the  iuten'al  18  tlio  i^i   i 
into  varieties  commonly  known  us  llie  iliffereril  typeu  of  th«      i 
variety  or  type  observef*  u  law  of  periuiiicUy  in  the  i^ucceasiou  i  i 
There  are  three  simple  typci*  uf  interuiillent  fever^ — naiii»ily.  ti 
the  tt^rfi'an^  and  the  quartan  type.      In  the  qaotidian   type    Ui-  «« 

ahout  twetjty-four  hours,  or  the  paroxysm  recurs  daily^  i\»  th<?  u  Tt|. 

In  the  tertian  type  the  interval  is  ahmit  forty-eight  hour^^  or  r  \-m 

recurs  on  the  third  day,  reckoning  the  days  on  which  two  suce>  ^    r.*!- 

ysms  take  place.      In  the  quartan  type  the  interval   is   about  ^crvntj^^* 
hours,  or  the  paroxysm  recurs  on  the  fonrth  day.     As  a  rule,  the  )>an^ijiiiM  J 
are  uniform  in  each  individual  case  as  regard*  the  occiirrent^  of  the  coU  I 
stage,  the  duration  of  the  several  stages  respectively,  the  sev^^riiy  of  nek.  ' 
et-c.,  but  they  present  considerable  diversity  io  different  c«se«.     Of  ibc  Uiro* 
simple  types,  the  quotidian  and  tertian  type  are  by  far  the  tiu^vt  frc^ufOL 
Examples  of  the  quartan  type  are  comparatively  rare.    Of  S*S^37  cases  of  uittf- 
mittent  fever  in  the  United  States  army,  only  1757  were  of  the  quartan  ty|>«* 

As  regards  the  relative  frequency  of  quotidian  and  tertijui  p^s****,  rilbi? 
variety  may  predominate  at  particular  seasons.  In  the  saint' 
majority  of  cases  are  at  one  season  of  the  quotidian  and  »t  an 
of  the  tertian  type.  In  an  airgregate  of  cases  occurring  iu  a  s* 
the  (juotidian  type  predominates.  Of  98,237  cases  in  the  l^niteti 
51,623  cases  were  of  quotidian  and  44,857  cases  of  tertian  tyfn*^' 
been  observed  in  which  the  paroxysm  has  recurred  on  the  fifth,  sixth,  i«t« 
enth,  and  eighth  day,  and  hence  there  may  be  a  quintan^  a  i^ext«n,  a  lir]itiB, 
and  an  octan  type  of  intermittent  fever.  Such  eases,  howe^'cr,  mvc  aroosg 
the  rare  eunositiea  of  clinical  ejcperiencc.  In  some  cases  dnnni;  the  onnt»- 
uance  of  the  disease  the  type  changes,  the  quotldiao  succeeding  the  tcnsui,  !«• 
vice  veritl ;  such  eases,  however,  are  rare. 

Cases  are  observed  occasionally  in  which  one  uf  the  simple  typea  ia  dujili* 
cated;  that  is,  two  sets  of  paroxysms  of  the  same  type  coexiM  Thwh,  un^ 
compound  type  is  called  a  douhh  t/tKttidian,  two  paroxysm?  ily. 

Another  compound  type  is  a  double  Itrtian.     In  a  double  i*  :  jn 

occurs  daily,  but  the  paroxysms  on  successive  days  take  pUce  at  tiiftrtrM 
hours,  and  may  differ  in  various  ways^  whereas  ou  alternate  dayn  tUey  ctecm  at 
the  same  hour  and  eorrespond  in  other  respects.  Again^  a  lertiau  i*  donlilai 
or  duplicated  when  two  paroxysms  occur  on  alternate  days.  Ainnher  fmrn- 
pound  type  is  a  douhle  quartan.  In  this  type  a  pan^xysm  occurs  oo  two  *•** 
eessive  days,  and  on  the  third  day  there  is  no  paroxysta,  Fin-^^T^  »  '"t^Jt 
qitarfan  is  a  compound  type  in  which  a  paroxysm  occurs  on  thr  ne 

days,  the  paroxysms  on  these  days  presenting  notable  point*  of  diii*  i<^iiic:  t«t 
each  paroxysm  corresponding  with  that  which  recurs  on  the  fourth  day. 
These  compound  types,  except  the  double  tertian,  are  extremely  rarr,  lad 
are  interi!8ting  merely  as  curiosities  of  clinical  experience.  The  dooMe  !«' 
tian  is  not  vciry  infrequent. 

Paroxysms  may  occur  at  any  hour  of  the  day.  Thpy  rsrely  or^cnf  ^rnrmf 
the  night.     In  a  large  majority  of  the  caMesof  the  'Tf< 

the  paroxysms  occur  before  noon.     Quartans  are   i  :  •• 

before  the  middle  of  the  day.  In  infants  the  type  is  almast  utiifonniT  qn^ 
tidian.  As  a  rule,  thii  succes.sive  paroxysms  recur  proei^ely  or  iit%irlv  .it  tlit 
same  hour;  but  sometimes  there  is  a  variation  from  this  rule,  ai  ni* 

tion  is  in  accordance  with  a  certain  law  whenever  the  paroxy^f-*  W 

either  anticipating  or  retarding.     They  are  aotictpatiug  whu  ui 

paroxysm  recurs  earlier  by  the  saiue  period  than  the  last.      i.. 
*  Vide  VVoodwarti,  Qimp  Dusemm  nf  (he  Untied  Stoics  Armft,  Phtladtl; 
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regularly  anticipate  half  an  hour,  an  hour  and  a  half,  etc.  The  paroxysms 
are  retarding  when  each  successive  paroxysm  is  in  like  manner  delayed.  This 
variation  in  time  of  recurrence  is  generally  evidence  that  the  disease  is  about 
to  end. 

Daring  the  intermission  there  is  much  diflference  in  different  cases  as  regards 
freedom  from  ailments.  In  some  cases  the  patient  complains  only  of  a  cer- 
tain amount  of  debility ;  the  appetite  and  digestion  are  good,  and  there  is  uo 
apparent  disorder  of  any  of  the  functions.  In  other  cases  marked  prostra- 
tion follows,  the  appetite  and  digestion  are  more  or  less  impaired,  and  various 
disturbances  exist. 

Probably  more  or  less  enlargement  of  the  spleen  occurs  in  all  cases  of  mala- 
rial fever.  The  enlargement  is  often  sufficient  for  the  organ  to  be  readily  felt 
through  the  abdominal  walls,  constituting  what  is  commonly  known  as  the 
'^  ague  cake  "  in  districts  where  the  disease  prevails.  The  organ  in  some  cases 
becomes  enormously  enlarged.  A  splenic  tumor  of  large  size  is  not  very  fre- 
quent. It  occurs  in  some  cases  when  the  disease  has  been  of  short  duration, 
and  it  is  by  no  means  developed  in  the  majority  of  the  cases  in  which  the 
disease  has  existed  for  a  long  period.  It  may  continue  for  a  considerable 
period  after  the  paroxysms  cease. 

AnsBmia  is  incident  to  the  disease,  especially  if  it  have  been  of  consider- 
able duration.  The  pallor  of  the  face  in  cases  in  which  the  disease  has  been 
protracted  or  in  which  frequent  relapses  have  taken  place  is  often  associated 
with  a  yellowish  or  sallow  tint  and  with  more  or  less  oedema,  giving  rise  to 
a  characteristic  facies.  These  characters  denote  what  is  called  the  malarial 
cachexia,  (jeneral  dropsy  is  an  occasional  concomitant  or  sequel.  Notable 
anasarca  with  effusion  into  the  serous  cavities  is  sometimes  incident  to  the 
disease,  and  does  not,  therefore,  necessarily  denote  either  a  cardiac  or  a  renal 
affection.     An  herpetic  eruption  about  the  mouth  is  a  frequent  concomitant. 

The  DURATION  of  the  disease  is  indefinite.  It  not  infrequently  ends  spon- 
taneously after  a  few  paroxysms,  but  in  many  cases  it  continues  for  weeks, 
and  even  months,  if  not  arrested  by  curative  means.  Its  indefiniteness  of 
duration  is  a  striking  point  of  difference  as  contrasted  with  the  continued 
fevers ;  and  its  self-limitation  is  not,  as  in  the  latter,  restricted  within  a  certain 
period.  Another  not  less  striking  point  of  difference  relates  to  the  liability 
to  relapses.  Subsequent  attacks  occur  in  the  great  majority  of  cases.  The 
liability  to  relapse  remains  for  many  years.  In  some  cases  successive  attacks 
occur  regularly  after  a  certain  period,  showing  that  in  these  cases  the  relapses 
take  place  in  accordance  with  an  intrinsic  tendency ;  that  is,  irrespective  of 
external  causes.  The  notion  was  formerly  entertained  that  the  tendency  to 
relapse  was  lessened  if  the  disease  were  left  to  end  of  its  own  accord  or  "wear 
itself  out."  So  far  from  this  being  true,  I  believe  that  clinical  experience 
shows  a  diminished  tendency  to  relapse  in  proportion  as  the  paroxysms  are 
speedily  interrupted  by  therapeutical  interference.  Afler  the  paroxysms 
have  ceased  to  recur,  either  spontaneously  or  from  the  use  of  remedies,  ther- 
mometric  observations  may  show  more  or  less  increase  of  the  heat  of  the 
body  at  the  time  when  the  paroxysm  was  to  be  expected.  So  lon^r  as  these 
fluctations  of  temperature  exist  the  disease  has  not  completely  diappeared 
and  relapses  are  liable  to  occur. 

Physicians  in  malarial  districts  become  familiar  with  cases  which  may  be 
called  cases  of  latent  intermittent  fever.  In  these  cases  paroxysms  are  not 
fully  developed,  but  the  patient  complains  of  indefinite  ailments,  to  which  the 
term  bilious  is  frequently  applied.  The  appetite  is  impaired  or  lost ;  and  there 
may  be  nausea  and  occasional  vomiting,  with  pain  in  the  head,  indisposition 
to  exertion,  etc.     The  tongue  is  frequently  covered  with  a  thin  and  very  white 
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coating.     A  close  examination  will  sometimes  disclose  evidence  of  periodici^^ 
in  an  increase  of  ailments  at  regular  periods  on  successive  days  or  on  ^It^^^j^ 
nate  days,  and  slight  manifestations  of  the  several  stages  of  a  paroxysm  m  ^^^ 
he  ohserved.     The  thermometer  in  the  axilla  is  useful  as  a  means  of  dlag^^. 
sis  in  these  cases,  showing  a  periodical  rise  of  temperature  when  the  surf^^^ 
of  the  hody  may  not  show  increase  of  heat  and  the  pulse  is  but  little  act^/^ 
eratcd.     In  a  case  under  observation  at  Belle vue  Hospital  at  the  time     J^ 
writing  the  morning  temperature  in  the  axilla  was  105^  F.,  the  pulse  he>^i|. 
only  80,  and  at  evening  the  temperature  was  100°.     Under  the  free  uji^  ^^ 
quinia  the  daily  increase  of  temperature  rapidly  diminished,  and  in  a  sfc^^j- 
time  ceased.     The  prompt  relief  afforded  by  treatment  addressed  to  t  j«|,g_ 
pected  malarial  condition  shows  the  correctness  of  the  suspicion ;  and  thi^ 
treatment  may  be  resorted  to  tentatively  in  cases  of  doubt.     The  affection  i,, 
these  cases  is  sometimes  called  dumb  ague.     This  term  is  also  applied  to  ptsS^. 
oxysms  in  which  rigors  are  wanting. 

Intermittent  fever  is  said  to  be  masked  in  certain  cases  in  which  it  is  asM^%. 
ated  with  other  affections.  It  may  exist  in  combination  with  various  affectioi^  9, 
such  as  bronchitis,  pneumonitis,  dysentery,  etc.  The  association  may  rend^^r 
the  periodical  disease  irregular  and  interfere  with  the  full  development  oft^r^e 
paroxysms.  In  these  cases  it  is  not  correct  to  apply  to  the  associated  aies^^. 
tions  the  term  malarial,  meaning  thereby  that  these  affections  are  doe  ^0 
malaria.  They  are  simply  accompanied  by  phenomena  proceeding  frca^-ai 
malarial  disease  existing  in  combination.  In  malarial  districts  the  influei^  -^ 
of  malaria  is  liable  to  pervade  all  affections  and  it  claims  special  measum  ^=»r 
treatment.  Of  this  fact  practitioners  in  these  districts  become  fully  awas-v. 
Paroxysms  of  neuralgia  sometimes  appear  to  take  the  place  of  the  paroxysKMu 
of  intermittent  fever,  recurring  with  the  same  regularity  after  intervals  wot- 
responding  to  those  in  the  different  types  of  intermittent  fever,  and  a  cure  ii 
effected  by  the  remedies  which  are  efficacious  in  the  latter  disease. 

Causation. — The  causation  involves  a  special  morbific  agent  common  Ij 
known  as  malaria.     The  existence  of  a  special  cause  is  logically  inferred 
from  the  peculiar  character  of  the  disease,  its  limitation  to  certain  loctlitie^ 
called  malarial,  and  the  fact  that  it  is  controlled  by  remedies  having  a  specific 
operation.     The  production  of  the  special  cause  was  attributed  to  vegetib>le 
decomposition  in  marshy  localities  and  called  marsh  miasm,  in  1717  bjLa.fi- 
cisi,  an  Italian  writer.     This  doctrine  and  the  name  have  since  been  reinr 
generally  adopted ;  but  that  something  more  than  ordinary  vegetable  deeovu- 
position  is  requisite  for  its  production  is  sufficiently  proven  by  the  disease 
being  indigenous  in  certain  localities,  whereas  in  certain  districts  and  coan- 
tries  in  which  vegetable  decomposition  must  take  place  abundantly  the  (iii»- 
ease  never  occurs.    Observation  shows  that  it  is  produced  especially  in  marahy 
localities,  but  its  production  is  not  confined  to  such  situations,  and  heoee  the 
name  marsh  miasm  is  inappropriate.  *  The  production  of  the  special  cause 
requires  a  temperature  above  60^  F.    In  so«called  malarial  districts  it  ia  more 
abundantly  produced  when  a  dry  follows  a  wet  period.     Turning  up  of  the 
soil  is  often  followed  by  an  increase  of  its  production.     It  often  disappear 
after  the  cultivation  of  soil  for  several  years,  so  that  highly  malarial  district* 
may  after  a  time  become  free  from  malaria.     On  the  other  hand,  the  am 
of  a  malarial  district  is  sometimes  greatly  enlarged  by  a  gradual  extension. 
During  the  last  twenty-five  years  the  malarial  district  near  the  city  of  »w 
York  has  extended  far  upward  on  the  banks  of  the  Hudson  River,  eaatward 
into  the  State  of  Connecticut,  and  along  the  banks  of  the  GoimectiMt  Birer 
into  Massachusetts,  periodical  fevers  until  lately  not  having  beeo  eMim)«  >q 
these  situations  for  a  long  period. 
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The  telluric  source  of  malaria  is  proven  by  the  fact  of  its  being  endemic  in 
certain  localities.  Facts  show  that  the  morbific  agent  remains  near  the  sur- 
face of  the  earth.  Persons  sleeping  in  an  upper  story  may  escape  when  those 
sleeping  on  a  level  with  the  ground  become  affected.  It  is  more  abundant  in 
the  night-air  than  during  the  day,  and  hence  the  disease  may  often  be  escaped 
by  avoiding  exposure  in  the  evening,  night,  or  early  in  the  morning.  The 
special  cause  of  this  disease  is  not  eliminated  from  the  bodies  of  those  affected 
in  such  a  manner  that  the  causation  ever  involves  a  contagium.  Facts  abun- 
dantly prove  that  the  disease  is  not  communicable  from  one  person  to  another. 
The  malarial  fevers  therefore  belong  among  those  distinguished  as  purely 
miasmatic. 

Various  attempts  have  been  made  to  discover  parasitic  organisms  in  the 
blood  of  persons  affected  with  malarial  fever.  The  so-called  ague-plants  or 
palmellaB,  which  Salisbury  in  a  paper  published  in  1866  claimed  to  be  the 
special  cause  of  malarial  fever,  have  at  present  only  historical  interest.  The 
same  may  be  said  of  the  bacilli  which  Klebs  and  Tommasi-Crudeli  found  in 
the  ground  of  malarial  regions,  and  which  they  supposed  to  be  the  special 
cause  of  malaria.  There  is  no  proof  whatever  that  either  the  palmellae  of 
Salisbury  or  the  alleged  bacillus  malarias  of  Klebs  and  Tommasi-Crudeli  are 
in  any  way  concerned  in  the  production  of  malaria.  Bodies  which  were  dis- 
covered in  1881  by  Laveran  in  malarial  blood,  and  which  have  been  more 
carefully  studied  since  1 888  by  Marchiafava  and  Celli  in  Rome,  deserve  more 
serious  consideration.'  These  bodies  are  found  usually  within  red  blood-cor- 
puscles, but  they  may  exist  free  in  the  blood.  They  vary  in  size,  the  average 
being  about  one-third  the  size  of  red  blood-corpuscles,  but  many  are  smaller 
aud  others  are  larger  than  this.  Many  of  the  bodies  contain  black  or  dark- 
brown  pigment-granules,  and  others  are  free  from  pigment.  When  unstained 
the  bodies  are  clear  and  homogeneous  in  appearance  (with  the  exception,  pos- 
sibly, of  included  pigment),  and  so  delicate  that  they  are  not  readily  detected. 
The  bodies  can  be  stained  with  fuchsin,  methylene-blue  and  some  other 
aniline  dyes.  In  stained  specimens  the  shape  of  the  bodies  varies,  some 
being  round,  others  elongated,  crescentic,  and  of  various  other,  often  very 
irregular,  shapes.  In  a  drop  of  fresh  blood  the  bodies  are  endowed  with 
the  power  of  movement,  changing  their  shape  in  a  manner  analogous  to 
the  amoeboid  movements  of  white  blood-corpuscles,  and  even  more  rapidly. 
Exceptionally,  movable  thread-like  filaments  are  attached  to  the  bodies.  The 
main  point  in  favor  of  these  bodies  being  living  organisms  is  their  property 
of  amoeboid  movement.  They  have  been  found  only  in  the  blood  of  malarial 
patients,  and  chiefly  during  a  paroxysm  of  malarial  fever.  They  may  be  pres- 
ent in  only  a  few  red  corpuscles  or  they  may  be  abundant.  Marchiafava  and 
Celli  claim  to  have  produced  typical  intermittent  fever  by  the  injection  into  a 
vein  of  a  person  free  from  malarial  history  of  malarial  blood  containing  these 
bodies,  and  to  have  afterward  found  similar  bodies  in  the  blood  of  the  individ- 
uals experimented  upon.'  They  consider  these  bodies  to  be  parasitic  organisms 
which  penetrate  the  red  blood-corpuscles,  which  they  partly  or  wholly  destroy. 

*  Laveran,  TraiU  des  Fihrres  j^uatresy  Paris,  1884;  Marchiafava  and  Celli,  several 
articles  in  FortwhriiU  d.  Medicin  m  1883  and  1885.  The  latter  authors  call  this  supposed 
parasitic  organism,  Plasmodium  malarise. 

Coancilman  and  Abbot  in  1885  described  the  presence  in  malarial  blood  of  small 
hvaline  corpuscles,  most  of  which  contain  pigment.  These  corpuscles  are  probably 
identical  with  those  found  by  Marchiafava  and  Celli.  (See  Councilman  and  Abbot, 
Am.  Jourru  of  the  Med,  Seiencett,  1885.) 

In  the  preceding  edition  of  this  book  the  presence  of  a  hyaline  envelope  around 
malarial  pigment-granules  was  mentioned. 

•  Oerhardt  had  previously  produced  intermittent  fever  by  the  injection  into  human 
beings  of  malarial  blood. 


9r)6 


FEMIODICAL  FEVERS, 


and  in  whicli  tLey  elaborate  the  characteristic  malariitl  iml::m«  »»!  If  tliei 
he  pwrasitic  orgttiiiani,s,  they  are  entirely  difiereut  IVum  bucteria  aod  n^xeKl^ 
aTu«?ba\  It  is  urgedj  as  a  point  in  favor  of  the  vii»vr  that  the  parm^ttr  f«r|!mindii 
of  umhiria  is  an  amii^ba-Iike  orgaiii.siu  rather  than  u  baclcrium.  ihut  i|iinu]»r 
exerts  a  much  uiore  powerful  influence  in  arresting  thv  ^taliiy  of  th*-  atua^hft 
than  that  of  the  Imcteria.    Attempts  to  cultivate  the&*'  b»jdie**  harv  fsilr^.    it 
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hasi  been  urged^  in  opposition  to  the  view  that  thci^e  bodies  iir 
i^ms,  that  they  may  he  the  result  of  some  degenerative  or  oth 
in  the  red  blood-corpuselei^.    The  post^ibihty  of  such  a  metain 
denied,  but  it  would  be  without  analogy  in  any  known  path-      ^ 
Should  Laveran'f*  corpuscles  prove  to  bi-  paradtic  organisms  per 
rial  blood,  the  evidence  for  regarding  them  as  the  specific  cauftc  k^:  .- 
won  hi  of  course  be  very  strong.* 

[Since  the  lust  edition  of  this  work  conclusive  evidence  has  V  •■• 
in  favor  of  the  view  that  these  bodies  are  the  cause  of  the  m 
and  that  their  different  forms  are  dependent  upon  the  rate  of 
of  the  parasite.     The  organism  may  be  described  in  general  teri 
luorphous    hiematozoon.      It   has   been    studied    more    particiiUriy 
country  by  Councilman,  O^^Ier^  and   Dock, — 11.] 

The  period  of  incubation  is  indefinite.     It  may  be  a  fe^^ 
few  weeks,  but  it  is  not  infrequently  many  months,  and   pi 
elapse  after  the  reception  of  malaria  before  its  morbid  *' 
Auxiliary  conditions  often  appear  to  be  necessary  to  gi\i 
cial  cause.     An  attack  is  liable  to  occur  after  exposure  to  coldt ' 
excesses  in  eating  or  drinking,  etc.     The  activity  of  the  Mpecial 
often  awakened  by  the  occurrence  of  some  other  affection,    llie  il 
especially  in  the  spring  and  autumn^  probably  in  eoDHec|ueDee  ♦..    lu.  -tiidi 
of  auxiliary  causes  in  these  seasons.     The  vernal  int^^nuitteuti;  arc  in  gmwl 
milder  than  the  autumnal. 

The  disease  shows  no  preference  for  either  aex  and  it  affect*  all  agc^ 

If  the  paroxysms  be  caused  by  the  development  and  mulf     "  wulio 

the  body  of  vegetable  organisms,  it  is  to  be  supposed  tliat  a  -u^m  to 

occasion  an  attack  either  dies  or  is  eliminated  when  the  pa  nj 

that  from  germs  remaining  in  the  system  other  successive  n  .  #4 

after  definite  periods  of  time  corresponding  t^  the  different  iW4i#* 

ease.     These  difiereut  types  seem  to  imply  different  varies  i  i*  J|ni#* 

producing  organism. 


m 
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Diagnosis, — In  well-marked  cases  the  diagnosis  offers  no  difBeuUy. 
type  is  to  be  determined  by  the  duration  of  the  intervals  atid  a  •  -tT... 
of  the  paroxysms.     Latent  and  masked  intermittefltfl  are  not  so 
nized ;  and  in  arriving  at  a  positive  diagnosis  the  effect  of  ireati^'i 
times  to  be  considered.     Febrile  paroxysms  resembling  those  i»J' 
fever  are  sometimes  observed  in  connection  with  pulmonarv     ' 
may  present  the  three  stages  well   marked,  and  recur  at  r 
They  oftener  occur  in  the  afternoon  than  in  the  forenoon,  whertM 
obtains  in  intermittent  fever.    The  coexistence  of  phthisis  is  Im  ' 
account  in  making  this  differentinl  diugnnsis^  as  well  as  the  ' 
to  malaria  or  otherwise.     The  treatment  appropriate  to  it 
will  sometimes  arrest  the  paroxysms  connected  with  phtln 
nected  with  suppuration  in  some  uf  the  internal  organs  may  >    ,  , 
ble  the  action  of  malaria  in  tualarial  ditftjict«.     The  irr^giiknty  ot 

•  Unless  «nch  nn  nnalojry  exist  in  the  *'  AVurmchen**  found  bv  rr»tt1<  In  - 
"  Laveran**  corpnsdc^  have  been  demonstrate*!  in  mohirijil  blocid  in  AL 
and  in  thU  iK>untrv, 
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occurrence,  the  inefficacy  of  treatment  specially  directed  to  a  malarial  affec- 
tion, and  the  discovery  of  the  local  affection  will  in  time  clear  up  the  diag- 
nosis. Happily,  the  remedies  indicated  in  malarial  diseases  are  rarely  hurt- 
ful in  the  cases  in  which  intermittent  fever  is  incorrectly  supposed  to  exist. 
Operations  on  the  urinary  passages,  such  as  catheterism  and  lithotrity,  some- 
times produce  paroxysms  resembling  those  of  intermittent  fever. 

Proqxosis. — Ordinary  or  simple  intermittent  fever  as  regards  immediate 
danger  is  not  a  grave  affection.  Whenever  the  disease  involves  immediate 
danger,  it  is  to  be  considered  as  pernicious,  and  not  therefore  belonging  under 
the  head  of  ordinary  or  simple  intermittent  fever.  An  important  fact  is  that 
an  intermittent  fever  at  first  devoid  of  immediate  danger  may  become  per- 
nicious. An  ordinary  or  simple  intermittent  may  prove  remotely  serious,  if 
it  continue  long  or  recur  frequently,  by  inducing  anaemia,  general  dropsy,  or 
-the  malarial  cachexia.  The  remote  effects  of  the  disease,  however,  are  rarely 
in  themselves  fatal.  Death  may  result  from  the  association  of  intermittent 
fever  with  other  affections.  It  has  been  supposed  that  this  disease  exerts  a 
protective  influence  against  the  development  of  pulmonary  tuberculosis.  So 
far  from  this  being  true,  there  is  reason  to  believe  that  it  promotes  the  devel- 
opment of  the  affection  just  named  in  those  predisposed  to  it.  It  is  not  a 
small  calamity  to  contract  intermittent  fever,  on  account  of  the  liability  to 
relapse  and  to  its  recurrence  in  connection  with  other  diseases. 

Treatment. — For  the  cure  of  intermittent  fever  medicine  possesses  spe- 
cifics if  any  remedies  be  entitled  to  this  appellation.  This  statement  applies 
especially  to  the  salts  of  quinia,  of  which  the  sulphate  and  the  bisulphate  are 
almost  universally  used  in  this  country.  The  salts  of  quinia  will  promptly 
interrupt  the  recurrence  of  the  paroxysms  of  intermittent  fever  in  the  vast 
majority  of  cases.  It  is  always  desirable  to  arrest  the  disease  as  speedily  as 
possible.  Its  morbid  effects  are  less  in  proportion  as  it  is  quickly  arrested 
and  the  liability  to  relapses  is  diminished.  There  is  no  need  of  preparatory 
treatment.  This  position  was  taken  by  the  author  in  an  article  published 
more  than  forty  years  ago.*  An  experience  embracing  many  hundred  cases 
in  different  climates  since  the  date  of  that  publication  has  abundantly  con- 
firmed the  correctness  of  this  position.  Aside  from  the  delay  in  arresting 
the  disease,  the  measures  heretofore  employed  to  prepare  the  system  for 
quinia  or  other  special  remedies  were  injurious.  These  measures  were  mer- 
curial cathartics,  emetics,  and  sometimes  bleeding.  They  are  not  indicated 
in  the  treatment  of  intermittent  fever.  A  consideration  of  no  small  import- 
ance, as  enforcing  an  immediate  employment  of  the  abortive  treatment,  is  the 
possibility  of  an  intermittent  fever,  at  first  simple  or  ordinary,  becoming  after 
several  paroxysms  pernicious. 

With  respect  to  the  time  of  giving  the  antiperiodic  remedy,  my  experience 
has  led  me  to  the  conclusion  at  which  Bretonneau,  Graves,  Bri(|uet,  Trous- 
seau, Murchison,  and  others  have  arrived — namely,  that  it  proves  most  effect- 
ive when  given  as  near  as  possible  to  the  paroxysm  which  has  passed.  It  is 
probable  that  if  it  be  given  in  the  sweating  stage  the  chances  of  preventing 
the  next  paroxysm  are  greater  than  if  the  administration  be  delayed  until 
after  this  stage.      As  regards  doses,  the  most  efiicient  plan  is  to  give  the 

*  Vide  American  Journal  of  the  Medirnl  Sciences,  October,  1841.  This  article  contains 
a  aeries  of  observations  on  the  employment  of  quinia  in  single  doses  of  from  twenty  to 
forty  grains.  At  that  time  this  treatment  was  novel  and  bold.  The  author  believes 
that  he  was  the  first  in  this  country*  to  make  olwervations  with  respect  to  the  treatment 
of  intermittent  fever  by  large,  sinjrle  df»Kes  of  quinia  without  j)reparatory  measiures  and 
given  at  difi*erent  periods  in  the  paroxysm. 
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remedy  so  as  to  produce  evidence  of  cinchonism  as  speedily  as  possible.   T^ 
object  may  be  accomplished  by  giving  at  a  single  dose  the  quantity  tf*^ 
posed  to  be  required.     This  quantity  for  an  adult  is  between  ten  and  twe^j 
grains.     A  dose  of  ten  or  twenty  grains  is  generally  tolerated  by  the  st.^^ 
ach  as  well  as  smaller  doses.     An  objection,  however,  to  this  method  is  xa! 
the  quantity  estimated  as  sufficient  may  not  be  large  enough  or  it  i^. 
be  larger  than  is  required.     A  preferable  method,  therefore,  is  to  give  tht 
remedy  in  smaller  but  not  in  small  doses,  which  are  to  be  repeated  at  iut^f. 
vals  of  two  or  three  hours  until  cinchonism  is  produced.     The  latter  is  jndj. 
cated  by  tinnitus  aurium  ;    and  this  effect  is  in  general  evidence  tlur  i 
sufficient  quantity  has  been  administered.     For  an  adult  five  grains  mij  be 
given  at  a  dose,  and  repeated  after  four  hours  once,  twice,  or  thrice  if  Dece*. 
sary  for  the  effect  just  stated.     By  this  method  of  treatment  in  a  case  of 
quotidian  type  the  chances  that  another  paroxysm  will  or  will  not  occur  ai« 
about  even.     In  a  case  of  tertian  type  the  chances  that  another  will  nut 
occur  predominate.     If  another  paroxysm  occur  the  same  method  of  treat- 
ment is  to  be  repeated. 

As  regards  the  form  in  which  the  sulphate  of  quinia  may  be  administered, 
it  is  most  efficient  when  given  in  solution,  its  solvency  being  secured  bj  the 
addition  of  a  minim  of  the  aromatic  sulphuric  acid  for  each  grain  of  the  sah. 
Owing  to  its  greater  solubility  if  given  in  pills,  powders,  capsules,  or  wafers, 
the  bisulphate  is  to  be  preferred  to  the  sulphate.  If,  owing  to  the  irritabilitj 
of  the  stomach,  the  remedy  be  not  retained  when  given  by  the  mouth,  it  mij 
be  given  per  enema.  It  is  readily  absorbed  from  the  intestine,  and  the 
opinion  has  been  held  by  some  that  it  acts  more  efficiently  when  thus  given. 
According  to  most  observers,  however,  the  quantity  when  given  by  there^ 
tum  should  be  larger  than  when  given  by  the  mouth. 

The  plan  of  treatment  just  described  is  almost  invariably  successful.  If 
it  fail,  there  is  always  reason  to  suspect  that  the  preparation  of  qoioit 
employed  is  spurious  or  adulterated.  A  difficulty  in  some  cases  relates  to 
an  intolerance  of  the  remedy.  Some  persons  are  affected  very  unpleasantlj 
by  even  small  doses  of  a  salt  of  quinia.  This  intolerance  is  not  infreqaeoilj 
imaginary,  but  it  is  sometimes  real.  In  such  cases  small  doses  must  be  given 
or  some  one  of  the  remedies  to  be  presently  mentioned  should  be  substituted. 
Asa  rule,  small  doses  are  curative  in  the  cases  in  which  the  remedy  is  tolerated 
only  in  small  quantities.  On  the  other  hand,  some  persons  are  affected  bjtbe 
remedy  only  when  full  or  even  large  doses  are  given  ;  and  as  a  rule  «uch  per- 
sons require  larger  doses  than  others.  Cinchonism  is  evidence  that  the  reqoi- 
site  quantity  has  been  given,  but  this  need  not  be  produced  except  in  a  slight 
degree.  The  coexistence  of  another  affection  does  not  contraindicate  the 
plan  of  treatment  which  has  been  described.  In  all  cases  in  which  inter- 
mittent fever  is  complicated  with  other  affections,  the  primary  object  of  tral- 
ment  is  to  interrupt  the  paroxysm  as  speedily  as  possible.  In  children  and 
infants  the  doses  are  to  be  less  than  in  adults  in  proportion  to  the  age.  Ib 
young  children,  owing  to  the  difficulty  of  administration  by  the  mouth,  the 
remedy  may  be  given  per  enema.  It  may  also  be  employed  effectiveljhj 
inunction,  an  ointment  containing  it  being  rubbed  into  the  axilla  and  groins 
and  over  the  abdomen.  I  have  met  with  a  few  instances  in  which  moderate 
doses  of  quinia  have  produced  menorrhagia,  occurring  at  a  period  when  men- 
struation was  not  due. 

The  hypodermic  injection  may  be  resorted  to  in  cases  of  ordinary  intermit- 
tent s  when  the  remedy  is  not  retained  either  by  the  stomach  or  rectum.  Thi* 
mode  of  administration  has  the  advantage  of  economy  as  regards  the  qoaotttj 
of  the  remedy  required,  experimental  observation  appearing  to  show  till  lli« 
effect  is  three  or  four  times  greater  when  thus  administered  than  wbeo  tikd 
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into  the  stomach.  The  effect  is  also  more  quickly  induced.  It  is,  however, 
in  cases  of  pernicious  intermittent  that  the  hypodermic  injection  of  a  solution 
of  quinia  is  of  special  value,  by  reason  of  the  certainty  and  promptness  with 
wliich  cinchonism  may  be  induced  by  this  mode  of  administration.  In  simple 
intermittents  the  risk  of  abscesses  at  the  places  where  the  injections  are  given 
Tenders  them  unadvisable.  Binz  states  that  pure  amorphous  hydrochlorate 
of  quinia  is  especially  well  adapted  for  subcutaneous  injection,  dissolving  in 
an  equal  weight  of  water,  this  not  giving  rise  to  abscesses. 

After  the  paroxysms  are  interrupted,  the  remedy  should  be  continued  in 
small  doses,  between  four  and  eight  grains  daily,  for  a  considerable  period.  It 
is  desirable  to  continue  it  for  several  weeks.  If  ansemia  exist  a  chalybeate 
should  be  conjoined.  Relapses  are  prevented  by  this  after-treatment.  The 
diet  should  be  nutritious,  and  a  little  wine  with  meals  is  advisable.  Cathar- 
tics are  to  be  avoided.  Given  before  the  interruption  of  the  paroxysms,  they 
conflict  with  that  object.  If  there  be  constipation,  it  should  be  remedied  by 
mild  laxatives  or  enemas. 

The  germ  theory  affords  a  rational  explanation  of  the  specific  efficacy  of 
quinia  in  this  disease.  This  drug  is  destructive  to  certain  low  organisms,  and 
its  efficacy  is  due  to  its  action  as  a  parasiticide.  This  statement  will  probably 
apply  to  other  remedies  which  have  a  controlling  influence  over  the  disease. 

Preparations  of  cinchona  other  than  the  sulphate  of  quinia  are  more  or  less 
effective  in  arresting  intermittent  fever.  The  sulphate  of  quinidia  appears  to 
possess  an  antiperiodic  power  not  less  than  that  of  the  sulphate  of  quinia.  It 
has  less  bitterness  and  is  more  soluble.  The  sulphate  of  cinchonia  and  cin- 
chonidia  are  much  less  effective.  Amorphous  quinia,  called  quinoidia,  chin- 
oidine,  or  the  precipitated  extract  of  bark,  must  be  given  in  doses  of  double 
the  size  of  the  doses  of  sulphate  of  quinia. 

There  are  several  sucoedanea  of  the  preparations  of  cinchona  which  are 
capable  of  arresting  the  disease.  Salicin  is  successful  in  a  certain  proportion 
of  cases.  Between  40  and  (30  grains  are  to  be  given  in  an  intermission.  The  sul- 
phate of  bebeerine  is  frequently  successful,  and  it  has  been  claimed  in  behalf 
of  this  remedy  that  it  does  not  produce  the  unpleasant  effects  which  are  sonic- 
times  caused  by  the  preparations  of  cinchona.  From  15  to  30  grains  arc  to 
he  given  in  the  apyrexial  period.  The  ferrocyanide  of  iron,  or  Prussian  blue, 
I  have  found  an  efficient  antiperiodic  in  doses  of  between  1  and  2  drachms. 
Patients  take  it  with  reluctance,  its  appearance  suggesting  the  idea  of  poison. 
Strychnia  and  nux  vomica  often  succeed.  Chloride  of  sodium,  given  to  the 
extent  of  8  or  10  drachms  in  the  apyrexia,  effects  a  cure  in  a  certain  propor- 
tion of  cases.  Piperine  sometimes  proves  curative.  Many  practitioners  give 
this  remedy  in  combination  with  the  preparations  of  cinchona.  Arsenic  is  prob- 
ably, next  to  the  preparations  of  cinchona,  the  most  reliable  remedy.  Fowler\s 
arsenical  solution  is  the  form  generally  employed,  given  in  doses  of  5  to  10 
drops  three  times  daily  to  an  adult.  The  muriate  of  ammonia,  in  doses  of  a 
drachm  in  the  intermission,  appears  to  exert  an  antiperiodic  power.  Nitric 
acid  in  doses  of  8  or  10  drops  continued  during  the  intermission  and  par- 
oxysm, once  in  six  hours,  has  been  found  to  be  efficacious.  The  iodide  of 
potassium  has  proved  successful  in  some  cases  when  the  disease  has  resisted 
quinia.  To  the  foregoing  are  to  be  added  the  eucalyptus  globulus  and 
hydrastia.  This  list  might  be  extended.  It  is  to  be  borne  in  mind,  in  judjr- 
ing  of  the  effect  of  remedies  in  this  disease,  that  it  tends  intrinsically  to  end 
after  a  few  paroxysms  in  a  certain  proportion  of  cases.  All  the  known  reme- 
dies which  may  be  employed  as  succedanea  of  the  preparations  of  cinchona 
are  much  inferior  to  the  latter.  None  are  to  be  preferred  except  in  some 
eases  in  which  from  an  idiosyncrasy  the  pre])arations  of  cinchona  are  not 
tolerated.     They  may  sometimes  come  into  play  where  the  preparations  of 
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cinchona  cannot  be  procured,  and  they  have  the   aa 
costly  than  the  latter,. 

The  adniinistraticm  of  pilocarpine  at  or  shortly  bcfcirLi  Mil  begiQuiiig  of 
the  paroxysm  has  been  fonnd  by  Dr,  Gaspar  (msfwold  to  prerrot  oriifai 
the  paroxysm^  and  in  many  instances  there  is  no  recurrence.*  The  rtmeh 
acts  with  most  certainty  if  administered  hypodermically.  Thtt  t]o#«  for  hyp^ 
dermic  use  is  one-fifth  of  a  grain  of  the  muriate  of  pilocarpine  t^aaoUtd  m 
ten  minims  of  distilled  water*  Given  by  the  months  the  dose  Is  ooe-ftiiinK 
of  a  grain.  For  feeble  patients  these  doses  should  be  S4>mewhal  redncid 
This  method  of  treatment  has  sometimes  succeeiled  in  effectitig  »  cuf«  whm 
the  disease  had  resisted  other  measures.  The  efficacy  of  this  iretttiiMuit  i!atih- 
lisheM  the  fact  that  to  prevent  a  paroxysm  or  to  r<inder  it  aWtr-'*-  "'-rk 
Bufhcient  for  the  cure.     A  full  opiate  at  the  beginning  of  the  e<v  tjs 

appears  to  shorten  and  modify  the  seventy  of  the  paroxysm.      1  -vc' 

indeed,  acts  as  an  abortive  measure,  and  may  even  effect  n  cnre  *  ^.m, 

I  have  known  a  sinapism   applied  over  the  whole  leogth   of  m 

the  beginning  of  the  cold  st^ge  to  arrest  the  paroxysm  and  in. 

This  result  has  been  obtained  by  dry  eups  applied  to  the  •syiiH'    ... 
tion   with    the   spirits   of   turpentine.      The   n»ethod   of  Mol  it    -1  — i  *;. 
bkH»ding  in  tlie  cold  stage — was  sometimes  effectual,  bat  for  'r 
it  is  not  to  be  recommended.     A  paroxysm  appears  to  be  5nTi. 
off  by  taking  to  the  bed  before  the  hour  when  it  Ls  expected 
warnjth  of  the  body  by  bottles  of  hot  water  or  other  meaniR,     I ' 
is  useful  in  the  cohl  stage,  and  stimulants  may  be  given  int* 
by  the  stonuich.    The  internal  use  of  chloroform  has  been  hi^L.  , 
Given  in  drachm  doses  (either  alone,  folJowed  immediately  with  ^  m 

•suspended  in  mucilage)  at  the  beginning  of  the  paroxysm,  it  L;.  isl 

to  arrest  the  chill  and  induce  a  refreshing  sleep^  from  which  the  pa'  .-m 

without  prostration.    The  duration  and  severity  of  the  puroxysan  ^p-.:ir  luU 
lessened  by  this  treatment. 

During  the  hot  stage  relief  is  procured  by    1  *      :     •  *       '!# 

tepid  water.    Pieces  of  ice,  ice-water,  nr  ciirbou  I? 

During  the  sweating  stage  comfort  is  promoted  by  wipiug  the  U>dy  viih  itaitt 
flannel  and  changing  the  linen  and  bedclothes, 

Anpemia  nnd  general  dropsy,  occurring  as  seijuels,  claim  tonic  FfBipiitf 
into  which  the  preparations  of  cinchona  and  inm  should  cnt«?r,  with  nctr^ 
tious  diet  and  other  hygienic  measures  calculated  to  restore  the  i^treii|^li  lai 
invigorate  the  body.  Enlargement  of  the  spleen  is  to  be  treated  with  tkr  ill 
phate  of  quinia  or  other  preparations  of  cinchona,  and  a  belUdonoa  fibMror 
anodyne  embrocations  applied  over  the  enlarged  organ.  If  thete  mra<nrai 
fail,  the  iodide  of  potassium  may  be  tried.  Faradiseation  and  the  rdd  dn«ck# 
applied  to  the  region  of  the  spleen  have  "been  found  useful. 

The  preparations  of  cinchona  and  other  antiperiodic  remedies  mi«  eflita- 
eious  as  prophylactics.     Taken  in  small  doses  daily  b  f»oiid  It 

malaria,  they  ward  off  attacks  of  intermittent  fever  anii  leluiHS. 

There  is  no  foundation  for  the  popular  notion  that  j   uae  nt  iW 

sulphate  of  ijuinia  in  small  or  moderate  doses  is  pr»  ilth     I  l»ff 

known  an  instance  in  which  two  or  three  grains  had  i  r  twisty 

years,  the  person  having  found  by  experience  that  !*>.  -  extcyl 

from  relapses  of  intermittent  fever.     Other  means  of  prophyiaxia  tiivi»  b«« 
already  stated  in  treating  of  the  causation. 

1  Vide  iV.  r.  Mfd,  Jmmal,  Aug.,  1880. 
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Pernicious  Intermittent  Fever. 

Simple  or  ordinary  intermittent  fever  is  not  attended  with  immediate  dan- 
ger; but  the  disease  is  sometimes  presented  in  forms  more  or  less  dangerous, 
and  it  may  prove  fatal  within  a  few  days  or  hours.  These  forms  of  the  dis- 
ease are  to  be  considered  apart  from  simple  or  ordinary  intermittent  fever,  and 
collectively  they  constitute  a  variety  of  the  disease  called  pernicufm,  mdlignant^ 
and  congestive.  Of  these  names  the  first  is  commonly  adopted  by  writers.  The 
term  congestive,  although  much  used  in  the  Southern  and  Western  portions  of 
this  country,  is  objectionable,  as  implying  that  the  primary  or  essential  patho- 
logical state  is  congestion — a  doctrine  which  probably  is  incorrect. 

Pernicious  intermittent  fever  occurs  in  isolated  cases  wherever  the  simple  or 
ordinary  variety  of  the  disease  prevails ;  but,  happily,  such  cases  are  extremely 
rare.  It,  however,  prevails  at  certain  epochs  in  malarial  regions.  Of  the  cases 
of  intermittent  fever  which  occur  at  these  epochs,  the  proportion  in  which  the 
disease  is  pernicious  is  more  or  less  large.  In  some  seasons  the  fatality  from 
the  disease  is  very  great,  and  it  constitutes  one  of  the  most  formidable  of 
the  maladies  which  the  physician  has  to  encounter.  In  this  country  it  has 
prevailed  chiefly  in  the  Southern  and  Western  States.  In  view  of  the  great 
danger  attendant  on  pernicious  intermittent  fever,  and  of  the  fact  that  the 
success  of  prompt  and  efficient  treatment  is  perhaps  more  conspicuous  in  this 
than  in  any  other  malady  involving  an  equal  amount  of  danger,  the  disease  is 
one  of  great  importance.  It  will,  however,  suffice  to  notice  the  symptomatic 
features  by  which  the  different  forms  are  distinguished  from  simple  or  ordi- 
nary intermittent  fever,  together  with  the  therapeutical  indications. 

Different  observers  agree  that  in  many,  if  not  in  most,  cases  a  pernicious 
paroxysm  is  preceded  by  one  or  more  paroxysms  not  characterized  by  any 
symptoms  denoting  gravity  of  disease ;  hence  the  vast  importance,  especially 
whenever  cases  of  the  pernicious  variety  are  known  to  have  occurred,  of 
resorting  in  every  case  at  once  to  prompt  and  efficient  measures  to  interrupt 
the  paroxysms.  In  a  certain  proportion  of  cases,  however,  the  pernicious 
character  of  the  disease  is  manifested  in  the  first  paroxysm,  and  death  may 
take  place  in  that  paroxysm.  Drake  states  that  the  pernicious  character  is 
sometimes  foreshadowed  by  some  slight  anomaly  in  the  first  paroxysms,  such 
as  ^*  a  partial  numbness  or  coldness  of  the  great  toes  instead  of  a  regular  chill, 
or  a  disposition  to  sleep  at  the  access  of  the  paroxysm.''  According  to  this 
author,  in  the  cases  in  which  the  pernicious  character  is  gradually  developed 
the  cold  stage  in  the  early  paroxysms  is  not  strongly  marked,  the  hot  stage 
•  is  imperfectly  developed,  and  in  the  intermissions  the  patient  may  be  pursu- 
ing his  usual  avocations.  Both  patient  and  physician  are  liable  to  be  thrown 
off  their  guard  by  the  mildness  of  the  paroxysms  preceding  the  one  which  is 
pernicious. 

The  symptomatic  features  of  pernicious  paroxysms  vary  much  in  different 
cases ;  and  on  account  of  these  diversities  this  variety  of  the  disease  may  be 
considered  as  embracing  several  forms.  More  or  less  complete  coma  charac- 
terizes some  cases,  and  the.*?e  cases  are  distinguished  as  comatoxe,  soporose,  or 
apoplectic  intermittents.  Other  cases  are  characterized  by  delirium  preceding 
coma.  The  delirium  is  sometimes  active,  the  patients  requiring  to  be  re- 
strained. Examples  have  fallen  under  my  observation.  Epileptiform  oon- 
▼ulsions  occur  in  some  cases.  Intense  jaundice  appears  early  in  the  so-called 
icteric  variety.  A  form  called  algid  is  characterized  by  notable  rcduefion  of 
temperature,  the  extremities  becoming  cold  as  marble  or  the  coldness  beinp 
like  that  of  a  cadaver.  Profuse  sweating  characterizes  some  cases.  Vonjiting 
and  purging  are  not  infrequently  prominent  symptoms,  leading  to  a  state  of 
collapse  like  that  in  cases  of  epidemic  cholera.  The  secretion  of  urine  is 
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sometinR'i^  sup|>rf88o*J,  and  albuniinuria  is  n<jt  lnfr<;«jijrrit .  m 
may  be  caller]  it>if/ientc  tlK*re  iire  threat  re^tle^^nes^s  and  projJtrailitjo*  witlj  • 
nutablv  sum  11,  feeble,  aiit!  irre^^uliir  pube.  The  develi>pint*nt  uf  veU-Oftikel 
febrile  movement,  wit!i  a  full^  rejrular  pubc*  ami  heut  of  stkin.  »  wriilfw 
that   the   patient   will   struggle   ihroij^b   the   partjxyi&in*      Tbf  'T  W 

apprehended   from   another  piiroxys^iii    i.*s    propMrtiormte    tu   thi*  ^ 

that  from  which  tl«e  |>atient  emerges  with  i^ifetj.  If  thr  lMiu_*i  hafv 
Uivolved  very  great  risk,  the  tiext  will  be  likely  tu  pro%*c  fut^l.  Tli*»  ^ni- 
tration in  the  iniermis.*tion  is  in  proportion  ti>  the  severity  i»f  th#»  ptaroiym. 

HifiinaUirtc  ma  fan  tit  fever,  wliieh  h  one  of  the  most  importafit  f*tnhti%l 
pernicious  fever*  has  already  been  cansidered  (p,  87ft). 

The  iiiAGNOSis  of  all  the  forms  of  pernicious  intormiu^ot  fever  h  »i4ed  liy 
the  fact  that  as  a  rule  the  dangerous  parojcysm  \s  preceded  by  at  \mfk  *wm 
paroxysm^  and  it  may  be  two  or  three  paroxy^ms^  devoid  of  amy  ayia|y|4MB 
denoting  danger,  and  by  the  fact  that  the  peniieious  fiAnjxydtii  tteeiifB  m 
aeeordance  with  the  type  of  the  disease.  In  the  form**  ebanieteri^cd  by  nsma^ 
delirium,  or  convulsions  cerebral  meningitis  and  ursi^mia  are  tti  ht*  exelniM. 
llie  former  is  excluded  by  the  ab»ence  of  symptoms  of  cerebral  tnUi 
exelugive  of  those  just  named^  and  the  latter  in  excluded  by  nri  #'5» 
of  the  urine,     Mieroseopieal  examination  may  j^how  the  •  di^TKiT 

blood  of  black  pigment  and  of  the  peculiar  bodtei^  des*  the  %mi 

of  Causation  in  the  preceding  article.  Enlargement  of  the  ^cfsn  di»  hm 
diagnostic  significance. 

Of  the  pathology  of  the  several  forms  of  pernicious  as  ci>m pared  witi  mm 
pie  or  ordinary  intermittent  fever,  all  that  can  be  staid,  with  our  pr*-'  ?'?  Ino*. 
ledge,  is,  that  the  essential  morbid  condition  existing  in  the  laft«  i  n§> 

degree  not  involving  immediate  danger  exists  in  the  former  v;i  lA 

intensity  as  to  prove  highly  dangerous.     Intermittent  fever  b  ^iy 

affection  which  without  any  essential  change  in  the  nature  of  the  m-**^'^'*?  ifh 
some  ca8e«*  extremely  mild  and  in  other  ca^es*  cxtremelv  formidalikj.     Seatkf 


fever  may  be  cited  as  another  striking  example*  The  drff' 
aymptomatic  phenomena  and  gravity  between  pernicioiit*  ar" 
nary  intermittent  fever  is  not  explained  by  lesions  fuuti<J 

Pernicious  intermittent  fever  is  often  preventable,  and  rnrf 
by  timely  efficient  treatment.     It  is  doubtlesii  prevent 
rupting  paroxysms  before  they  Ai^«tume  a  pernieiouw  tli 
when  pernicictus  easels  prevail  there  is  much  risk  of  livew  b* 
the  delay  in  arresting  the  disease  incident  to  the  employnuMi 
preparatory  Tueusures  of  treatment.     In  these  seasons  r- 
treatment  ghould  be  resorted  to  at  once  in  all  cases  uf  io;   ....,..> 
the  disease  should  be  arrested  as  speedily  a^  possible.     Whm  tli 
become  pernicious  there  are  two  great  objects  of  treatment.      Our  Mt 
to  carry  the  patient  saftdy  through  an  exi.siing  paroxy^^m  ;   the  fill 
prevent  another  paroxysm. 

With  reftTenee  to  the  first  of  these  objeets,  thr  mdientions  dtiiv  me 
to  the  differences  of  form  which  pernicious  pnr 
to  the  symptoms  whatever  may  be  the  form.      1 
alwa3*s  calls  for  stimulants,  alcoholic,  ethereal,  auvl  iiroi* 
lectively.     In  many  cases  the  danger  of  the  disease  is   i 
the  symptoms  referable  to  the  eireulation.      In   thcMC  e  > 
indieation  is  t*i  strengthen  the  heart'j<  action,     t'oma,  uii 
menfed  force  tif  the  circulation   and   increAscH   heat»  doo»  n* 
letting,     BliMjdletting  hag  been  employed  in  the  cold  st:*v*' 
oxysms  of  intermittent  fever,    That  patients  have  reco\ 
iront  by  no  means  proves  that  it  is  devoid  of  dang'^r  ^.ji 
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|,4^n  the  symptoms  denote  active  cerebral  congestion.  Coldness  of  the  sur- 
^^  is  an  indication  for  the  external  application  of  heat  by  mean.s  of  warm 
^^^Icets,  bottles  of  hot  water,  etc  ,  and  for  internal  stimulants.  Vomiting 
nd  P^^^g^'^S  *^®  ^  ^®  restrained  by  opiates  given  by  the  mouth  or  rectum. 
^^£0ktes  are  also  indicated  by  restlessness,  delirium,  and  convulsions.  In 
^1^  ejection  with  the  latter  the  kidneys  are  to  be  interrogated  with  reference 
^  e^lme  existence  of  uraemia.  Emetics  given  at  the  beginning  of  the  parox- 
v8iK»^  although  they  have  been  much  used,  are  of  doubtful  utility,  and  cathar- 
tics fibould  never  be  gi\'^n.  Chloroform  in  drachm  doses  deserves  further 
trial  ^  A  means  of  abridging  the  cold  stage.  The  doses  should  be  repeated 
ant  il  the  hypnotic  effect  of  the  remedy  is  obtained.  Pilocarpine,  administered 
hypodermically,  will  become  an  invaluable  remedy  if  it  prove  as  successful  in 
arresting  a  pernicious  paroxysm  as  it  is  in  cases  of  a  simple  intermittent  fever. 
The  second  object — namely,  to  prevent  another  paroxysm — should  enter 
into  the  treatment  before  the  paroxysm,  attended  with  more  or  less  immediate 
dao^er,  is  ended.  With  reference  to  this  object  nothing  can  take  the  place 
of  tiie  preparations  of  cinchona.  The  succedanea  of  these  preparations  are 
not  to  be  relied  upon  if  the  latter  can  be  obtained.  The  sulphate,  bisulphate, 
or  tlie  muriate  of  quinia  should  be  given  during  the  paroxysm,  and  given  in 
larger  doses  than  in  cases  of  ordinary  intermittent  fever,  in  view  of  the  vastly 
greater  importance  of  arresting  the  disease,  and  because  the  tolerance  of  the 
remedy  is  often  much  greater.  It  is  to  be  given  during  the  paroxysm,  not 
for  its  immediate  effect,  but  to  render  more  sure  the  prevention  of  another 
paroxysm.  A  scruple,  of  the  sulphate  of  quinia  may  be  given  at  once  by 
the  mouth  to  an  adult,  and  a  larger  quantity  if  given  by  the  rectum.  After 
three  or  four  hours,  if  there  be  no  evidence  of  cinchonism,  the  dose  may  be 
repeated.  It  is  to  be  continued  after  the  patient  has  emerged  from  the  par- 
oxysm in  doses  of  between  10  and  20  grains,  the  intervals  between  the  doses 
being  sufficient  to  indicate  the  effect  of  each  dose.  Cinchonism  should  be 
pro<luced  and  maintained  during  the  intermission  without  reference  to  the 
quantity  required ;  but  to  produce  this  effect  the  enormous  doses  which  have 
sometimes  been  given  are  never  necessary.  Promptness  and  boldness  are  im- 
portant, but  excessive  cinchonism  is  not  advisable,  and  it  is  to  be  borne  in 
minfl  that  permanent  blindness  and  deafness  have  resulted  from  the  use  of 
quinia  in  enormous  doses.  By  pursuing  the  plan  just  stated  the  remedy 
may  be  employed  as  freely  as  may  be  necessary  to  obtain  to  the  fullest  extent 
its  remedial  influence,  without  incurring  much  risk  of  injury  from  its  toxical 
effect.  In  a  case  in  which  it  was  considered  that  the  life  of  the  patient 
depended  on  the  prevention  of  another  panixysm,  120  grains  of  quinia  were 
given  in  divided  doses  in  about  twenty-four  hours.  The  paroxysm  was  pre- 
vented, but  suddenly,  without  having  previously  had  symptoms  of  much  cin- 
chonism, he  became  completely  blind  and  almost  completely  deaf.  As  may 
be  imagined,  great  anxiety  was  felt ;  but,  happily,  at  the  end  of  eight  hours 
both  the  blindness  and  deafness  had  disappeared,  and  the  patient  recovered 
without  any  further  untoward  symptoms. 

The  administration  of  quinia  by  means  of  hypodermic  injections  has  been 
found  efficient  in  cases  of  pernicious  intermittent  characterized  by  coma  and 
inability  to  swallow.  It  may  be  resorted  to  when,  from  irritability  of  the 
stomach,  the  remedy  will  not  be  retained  if  given  by  the  mouth.  [A  more 
eficacious  method  of  administering  <juinine  in  pernicious  intermittent  fever 
is  by  intravenous  injection.  Bacelli  has  treated  80  cases  in  this  manner  with- 
out a  death,  whereas  in  IC  cases  which  he  treated  with  subcutaneous  injec- 
tions there  were  5  deaths.*  Bacelli  employs  the  following  solution  for  in- 
travenous injection : 

*  VerhandluMfen  des  X.  international  medicin.  Congreases^  Band  ii.  S.  143. 
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cells  are  considered  by  many  writx?rs  Uj  be  derive*!  frum  tUc  splmn.  »n  m« 
cells  exist  there  and  as  the  same  cells  are  found  in   the  blood  uf  tW  \ 
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cells.     These  eells,  however,  usually  contuin  a  ('onj«ideralde  . 
ish -brown  pigment  derived  from  the  biliary  eolorini*  mattvrii, 
KeUeh,  there  is  an  increased  nnmber  of  lymphoid  cells  in  tlm  intertol 
tissue.     This  writer  also  maintains  that  a  form  of  cirrhosis  m*j  be  prmtiuai 
by  malarial  affeetion  of  the  liver. 

Pigment  is  found  in  the  marrow  of  the  bones,  both  out>  hii 

the  blood-vessels.      It  is  eontatned  in  lymphoid  cells.      Pi-  ,.      ]^ 

brain  forms  a  marked  lesion  in  some  cases  of  melansemia.  Tiie  clmjig«  is 
color  is  most  evident  in  the  gray  matter,  whieh  acquires  a  dark-'"^-^  -^  -Im 
color  contrasting  markedly  with   the  white  matter.       When    i  a 

intense  the  white  matter  also  has  a  dirty  grayish  tint  and  pri  -Dit^  mint 
puricta  vasculosa.  In  some  severe  cases  capillary  heoiorrha^'et*  hav**  l<«i 
found  in  large  number.  These  extravasations  have  been  attributeiJ  to  plii|. 
ging  up  of  the  small  cerebral  blood-vessels  with  ]>igmeot.  lu  mrka^aie 
brains  the  pigment  is  present  chiefly  within  the  small  bhKKi-vfjMtcJs,  It  i* 
also  found  in  the  walls  of  the  vessels  and  in  the  perivascular  spoors.  Tlit 
pigment  does  not  exist  in  large  amount  in  the  brain  unless  it  he  also  prorai 
in  the  circulating  blood.  If  pigment  be  present  in  the  kidney,  it  is  m^t  rdi 
chiefly  in  the  glomeruli.  The  accumulation  of  pigment  lu  other  organ#  iIub 
those  named  is  not  great.  It  may  be  found  in  lymphatic  gUndfs  in  d« 
spinal  cord,  in  the  lungs,  in  the  pancreas,  in  the  skin,  in  iiiucous  m€)iubraiili» 
etc.     In  these  situations  it  is  contained  within  the  blood-vessels. 

After  death  frnin  remittent  fever  more  or  less  congestion  and  inflammaliQnrf 

the  stomach  and  of  th*.'  intestine  are  fre<jaently  found.    The  muc^^v- ^rsac 

of  these  pans  may  present  ecchymo»es.  The  solitary  glands  and  P-  h» 

may  be  swollen.     The  latter  often  present  the  shavcn^Ward  appeiirLtt^nj. 

The  same  parenchymatous  and  h3*aline  degenerations  which  bar*  bwi 
described  under  tlie  head  of  Typhoid  Fever  have  also  been  found  ilW 
do.'iih   from   severe  ma  hi  rial  fevers. 

Acute  nephritis,  dysentery,  and  pneumonia  are  rare  coinplicittofii  of  llil 
disease. 

In  typho-malarial  fever,  in  addition  to  appearances  •  it 

rial  disease,  the  abdominal  lesions  which  are  essential  I 
of  typhoid  fever  are  found  after  death/ 

CLixrcAL  UrsTORV. — Under  this  head  I  shall  present  a  brief  iiketch  of 
iiimple  remittent  fever  as  regards  especially  itji  dlstiuctive  fcatnf-  '"^ 
afterward  of  typho-malarial  fever. 

.Simple    remittent  fever  often   begins  abruptly,  but  in  a  err* 
tion  of  cases  it  has  a  brief  fonning  stage,  the  prf>dromes  K  tnv 

ajj  those  attending  the  development  of  other  fevers*.  The 
begins  with  a  <d»ill  more  or  less  pronounced,  either  with  or 
During  the  chili,  as  in  the  cold  stage  of  an  intermittent  p< 
perature  of  the  body  is  actually  raised,  as  shown  by  the  tb' 
axilla.  The  attack  is  ofkent^r  before  than  after  mJtbday,  ! 
follows,  varying  in  intensity  in  diflerent  eases,  accompanied 
pain  in  the  loins,  etc.  The  thermometer  in  the  axilla  ^hoWH  an  timrajwMpf 
tc»mperature  of  between  2°  and  10**  above  the  range  of  health*  The.  ft'l»ril« 
movement  continues  unabated  for  six,  twolvc,  eight^on,  twetitj-fouf,  aial  e^^t 

*  Woodward  nt  fim  believed  that  the  intestinal  nicers  of  tv  i  ^rkl  (hWff^ 

vmM  ("erLaiu  (^(uHarities  whirh  distin^nisli  thi^m  Jrum  those  oi'  ty|ih«ii^S^ 

KxtendLHl  bludiei*  le<l  him  to  abandon  thii*  view. 
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Joseph  J.  Woodward.^  I  shall  adopt  this  name,  and  consider  remittent  and 
tjpho-malarial  fever  conjointly.  The  facts  which  show  the  blending  of  remit- 
tent and  typhoid  fever  will  be  noticed  under  the  heads  of  Pathological  Cha- 
racter and  Causation. 

Simple  Remittent  and  Typho-malarial  Fever. 

By  the  term  simple  remittent  fever  is  meant  remittent  not  associated  with 
typhoid  fever  and  not  accompanied  by  symptoms  of  gravity  entitling  it  to  be 
called  pernicious.  Pernicious  remittent  fever  will  claim  a  brief  separate 
notice.  Typho-malarial  fever  will  be  considered  in  conjunction  with  simple 
remittent  fever. 

Anatomical  Characters. — The  characteristic  lesion  of  remittent  fever 
consists  in  the  presence  of  dark  pigment-granules  in  the  blood  and  in  various 
organs  of  the  body.  The  part«  chiefly  affected  are  the  spleen,  the  liver,  and 
the  marrow  of  the  bones.  When  contained  in  the  circulating  blood  the  pig- 
ment may  be  found  in  the  blood-vessels  of  any  part  of  the  body.  The  pres- 
ence of  the  pigment  in  the  blood  constitutes  the  condition  called  melaiistmia. 
The  pigmentation  of  organs  is  sometimes  called  melanosis.  Melanaemia  and 
melanosis  attend  remittent  fever,  pernicious  malarial  fevers,  long-continued 
intermittent  fever,  and  sometimes  the  malarial  cachexia.  The  degree  of  pig- 
mentation depends  upon  the  duration  and  the  severity  of  the  malarial  affec- 
tion. It  is  therefore  most  intense  in  connection  with  the  severe  malarial 
infection  of  warm  climates. 

During  a  paroxysm  of  malarial  fever  the  spleen  is  enlarged  from  hyper- 
semia.  This  swelling  at  first  subsides  during  an  intermission,  but  under  the 
influence  of  prolonged  malarial  infection  the  organ  becomes  permanently  en- 
larged, constituting  the  so-called  ague<^ake.  The  color  of  the  swollen  spleen 
varies  between  dark-red  or  brownish-  and  bluish-black  in  proportion  to  the 
amount  of  pigment  present.  The  consistence  is  soft  when  the  enlargement  is 
.  recent  or  when  death  has  occurred  during  a  febrile  paroxysm.  If  there  have 
been  no  recent  attacks  the  consistence  is  firm.  The  swelling  at  first  is  due  to 
hypenemia  ;  and  subsequently  there  is  hyperplasia  of  the  cellular  elements  of 
the  spleen,  with  new  formation  and  thickening  of  its  connective-tissue  frame- 
work. The  pigment  is  in  the  form  of  granules  and  of  larger  masses,  and  is  con- 
tained chiefly  within  cells  and  within  the  hyaline  bodies  described  on  p.  055. 
In  recent  cases  its  color  is  reddish-brown,  and  later  it  becomes  black.  The  pig- 
ment is  in  the  splenic  pulp,  and  is  »lso  accumulated  about  the  blood-vessels, 
especially  around  the  veins.  It  is  contained  also  within  the  splenic  veins. 
Little  or  no  pigment  is  found  in  the  Malpighian  bodies  in  most  cases.  The 
cells  containing  the  pigment  are  chiefly  the  lymphoid  cells,  which  constitute 
the  principal  cellular  elements  of  the  spleen.  Pigment  is  also  contained  in 
larger  and  more  granular  cells,  and  in  long  fusiform  cells  which  are  consid- 
ered to  be  endothelial  cells  of  the  veins. 

The  liver  in  most  cases  is  enlarged,  but  in  cases  of  long  duration  it  may  be 
atrophic.  The  consistence  is  usually  more  or  less  softened.  The  organ  pre- 
sents a  bronze,  chocolate,  or  slate  color.  It  is  called  the  bronzed  liver  and  the 
pigment  liver.  It  usually  is  hyperaemic.  The  pigment-granules  are  found 
both  in  the  interlobular  tissue  and  within  the  lobules.  They  are  enclosed 
chiefly  within  cells.  They  exist  partly  within  the  blood-vessels  and  partly 
in  the  extravascular  tissue.  The  pigment  is  chieflv  found  within  lymphoid 
cells,  but  also  in  fusiform,  and  sometimes  in  stellate,  cells.     The  fusiform 

*  Vide  OtUlines  of  the  Chief  Camp  Disenws  of  (he  United  States  -Inny,  etc.y  by  Joseph 
Janvier  Woodward,  M.  D.,  Assistant  Surgeon  U.  S.  Army,  etc.,  1863. 
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cells  are  considered  by  many  writers  to  be  derived  from  the  spleen,  as  w'^zti//^. 
cells  exist  there  and  as  the  same  cells  are  found  in  the  blood  of  the  splenic 
and  portal  veins.  The  melanaBmic  pigment  does  not  exist  within  the  hep^^j^ 
cells.  These  cells,  however,  usually  contain  a  considerable  amount  of  jeUow- 
ish-brown  pigment  derived  from  the  biliary  coloring  matters.  Accordio;?  to 
Kelsch,  there  is  an  increased  number  of  lymphoid  cells  in  the  interlobular 
tissue.  This  writer  also  maintains  that  a  form  of  cirrhosis  may  be  produr^sNl 
by  malarial  affection  of  the  liver. 

Pigment  is  found  in  the  marrow  of  the  bones,  both  outside  of  and  witliim 
the  blood-vessels.  It  is  contained  in  lymphoid  cells.  Pigmentation  of  tlj€ 
brain  forms  a  marked  lesion  in  some  cases  of  melanaemia.  The  change  in 
color  is  most  evident  in  the  gray  matter,  which  acquires  a  dark-gray  orslatC* 
color  contrasting  markedly  with  the  white  matter.  When  the  change  Ls 
intense  the  whit€  matter  also  has  a  dirty  grayish  tint  and  presentji  mai^^ 
puncta  vasculosa.  In  some  severe  cases  capillary  hemorrhages  have  beeci 
found  in  large  number.  These  extravasations  have  been  attributed  to  plug- 
ging up  of  the  small  cerebral  blood-vessels  with  pigment.  In  mclaosemie 
brains  the  pigment  is  present  chiefly  within  the  small  blood-vessels.  It  is 
also  found  in  the  walls  of  the  vessels  and  in  the  perivascular  spaces.  Tlxe 
pigment  does  not  exist  in  large  amount  in  the  brain  unless  it  be  also  present 
in  the  circulating  blood.  If  pigment  be  present  in  the  kidney,  it  is  met  witb 
chiefly  in  the  glomeruli.  The  accumulation  of  pigment  in  other  organs  than 
those  named  is  not  great.  It  may  be  found  in  lymphatic  glands,  in  tbe 
spinal  cord,  in  the  lungs,  in  the  pancreas,  in  the  skin,  in  mucous  membranes, 
etc.     In  these  situations  it  is  contained  within  the  blood-vessels. 

After  death  from  remittent  fever  more  or  less  congestion  and  inflammation  of 
the  stomach  and  of  the  intestine  are  frequently  found.  The  mucous  mcmbrano 
of  these  parts  may  present  ecchymoses.  The  solitary  glands  and  Peyer's  patches 
may  be  swollen.     The  latter  often  present  the  shaven -beard  appearance. 

The  same  parenchymatous  and  hyaline  degenerations  which  have  been 
described  under  the  head  of  Typhoid  Fever  have  also  been  found  aft^r 
death  from  severe  malarial  fevers. 

Acute  nephritis,  dysentery,  and  pneumonia  are  rare  complications  of  tbis 
disease. 

In  typho-malarial  fever,  in  addition  to  appearances  characteristic  of  mala.- 
rial  disease,  the  abdominal  lesions  which  are  essentially  those  characteristic 
of  typhoid  fever  are  found  after  death.* 

Clinical  History. — Under  this  head  I  shall  present  a  brief  sketch  of" 
simple  remittent  fever  as  regards  especially  its  distinctive  features,  an<I 
afterward  of  typho-malarial  fever. 

Simple   remittent  fever  often   begins  abruptly,  but  in  a  certain  propor- 
tion of  cases  it  has  a  brief  forming  stage,  the  prodromes  being  the  same 
as  those  attending  the  development  of  other  fevers.      The  febrile  career 
begins  with  a  chill  more  or  less  pronounced,  either  with  or  without  rigor. 
During  the  chill,  as  in  the  cold  stage  of  an  intermittent  paroxysm,  the  tem- 
perature of  the  body  is  actually  raised,  as  shown  by  the  thermometer  in  the 
axilla.     The  attack  is  oft^ner  before  than  after  mid-day.     Febrile  movemeot 
follows,  varying  in  intensity  in  different  cases,  accompanied  with  cepbalalgia. 
pain  in  the  loins,  etc.     The  thermometer  in  the  axilla  shows  an  increase  of 
temperature  of  between  2°  and  10°  above  the  range  of  health.     The  febrile 
movement  continues  unabated  for  six,  twelve,  eighteen,  twenty  •four,  and  erro 

'  Woodward  at  first  believed  that  the  intestinal  ulcers  of  tvpho-malaiial  fever  pr^ 
Hent  certain  peculiarities  which  distinguish  them  from  those  oi  ordinary  typhoid  knL 
Extended  studies  led  him  to  abandon  this  view. 
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fever,  and  in  place  of  these  are  the  gastric  symptoms  distinctive  of  the  lat^ 
ter — namely,  nausea  and  vomiting,  with  tenderness  over  the  epigastrium.  The 
ataxic  symptoms  of  the  typhoid  state  are  either  wanting  in  simple  remittent 
fever  or  they  occur  at  a  later  period.  The  typhoid  eruption  is  wanting.  The 
access  is  much  oftener  abrupt  and  accompanied  by  a  more  pronounced  chill. 
Paroxysms  of  intermittent  fever  are  liable  to  occur  at  the  close  of  a  remittent 
fever.  Finally,  remittent  fever  is  developed  only  in  malarial  districts  or  in 
persons  who  have  been  exposed  to  malaria.  There  can  be  no  question  as  to 
this  differential  diagnosis  in  cases  of  disease  occurring  in  a  situation  where 
malaria  is  known  not  to  exist  and  when  the  patient  is  known  not  to  have 
been  within  a  malarial  influence. 

Typho-malarial  fever  is  discriminated,  on  the  one  habd,  from  simple  remit- 
tent fever  by  the  characteristic  events  of  typhoid  fever — namely,  the  abdomi- 
nal symptoms,  the  eruption  in  some  cases,  the  earlier  occurrence  of  ataxic 
phenomena,  epistaxis,  and  occasionally  intestinal  perforation.  It  is  discrim- 
inated, on  the  other  hand,  from  unmixed  typhoid  fever  by  the  characteristic 
events  of  periodical  fever — namely,  remissions,  gastric  symptoms,  jaundice, 
and  the  termination  in  some  cases  in  intermittent  fever.  The  diagnosis  of 
typho-malarial  fever  by  means  of  positive  symptoms  may  be  difficult,  espe- 
cially if  the  abdominal  symptoms  and  the  eruption  of  typhoid  be  absent,  as 
is  frequently  the  case.  The  diagnosis  is  to  be  based  on  the  presence  of  more 
or  less  of  the  symptoms  belonging  to  malarial  and  to  typhoid  fever,  and  on 
negative  facts  which  serve  to  exclude  other  fevers. 

Prognosis. — Simple  remittent  fever  in  itself  does  not  involve  danger  to 
life.  In  fatal  cases  the  termination  is  due  to  coexisting  affections.  Of  course 
it  is  to  be  understood  that  cases  of  pernicious  remittent  fever  are  not  included 
under  the  head  of  simple  remittent  fever.  An  attack  of  remittent  fever 
leaves  behind  it  a  liability  to  subsequent  attacks  of  intermittent  fever,  and  is 
liable  to  be  followed  by  the  sequels  of  the  latter  disease — namely,  enlarged 
spleen,  anaemia,  and  general  dropsy.  This  disease  differs  much  in  severity  at 
different  times  and  places  and  in  different  cases  at  the  same  time  and  place. 
As  a  rule,  it  is  likely  to  be  more  severe  in  tropical  than  in  temperate  climates. 

Typho-malarial  fever  is  a  much  graver  affection  than  simple  remittent  fever, 
and  it  is  certainly  not  less  grave  than  typhoid  disconnected  from  malarial 
fever.  Like  the  latter,  the  rate  of  mortality  differs  at  different  times  and 
places,  owing  to  differences  as  regards  the  intrinsic  tendency  of  the  disease 
and  a  variety  of  circumstances.  Data  for  determining  the  average  death-rate 
are  not  available,  as  it  has  not  been  customary  to  separate  cases  of  this  dis- 
ease from  cases,  on  the  one  hand,  of  simple  remittent  fever  in  which  the 
typhoid  state  occurs,  and  on  the  other  hand  of  typhoid  fever  without  the 
combined  action  of  malaria. 

Treatment. — The  first  and  leading  object  in  the  treatment  of  simple 
remittent  fever  is  the  arrest  of  the  disease  by  antiperiodic  remedies,  of  which 
the  preparations  of  cinchona  are  by  far  the  most  reliable,  the  sulphate,  the 
bisulphate,  and  the  muriate  of  quinia  being  the  preparations  to  be  preferred. 
As  soon  as  the  character  of  the  disease  is  determined  by  the  occurrence  of 
a  remission,  one  of  these  salts  of  quinia  should  be  given  in  a  full  dose — 
namely,  10  or  20  grains  to  an  adult.  The  remedy  should  be  continued  in 
doses  of  5  or  10  grains  after  intervals  of  from  two  to  four  hours  until  it  pro- 
duces slight  deafness  or  ringing  in  the  ears,  suspending  the  remedy  when 
these  manifestations  of  cinchonism  appear.  If  other  preparations  of  cinchona 
be  used,  they  are  to  be  given  in  equivalent  doses  in  the  same  manner.  If 
the  remedy  be  not  tolerated  by  the  stomach,  it  should  be  given  per  enema. 
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Tills  inriii  of  fever  is  preceded  liy  a  forming'  staj^e  ltiri;:»r  t J, 
>iiii]ile  ri-mitteiit  fever.     The  dnratiuii  of  the  febrilt-  cancr  i\ 
LLHivit y  nf  ihf  di>ease  is  jrrt'ater.      Perforation  of  rh»'  ini' 
oceiir.      Brcjiiehitis  is  a  euiimion  eouiplication.  and  jnn-uui 
oftiiier  tliaii   in  simple  remittent   fever.      (.'onvrtleMrncf 
traeted  in  <'a>es  of  typho-malarial  fever.      Distinct  lua^ 
occur  durin<r  fonvale&cence.     In  different  ca.ses  «>f  the 
of  typhoid  fever  and  of  periodical  fever  are  intermi 
tion.s,  in  .some  cases  the  periodical  and  in  other  cas- 
]»repoiuK'ratinir.     In  proportion  as  the  jdienonieua 
ea>e  jircdominate  cases  will  aj)proximatc,  on  the  o- 
and  on  the  other  hand  to  typhoid  fever. 

PATH(»LO(ii(AL  Character  and  Oak  sat 
as  regard:?  its  o.sential  pathological  charact*  ■ 
ti'nt    fever.     Both  arc  due  to  the  s])ccia] 
remittent    fever  is   never  contracted   else 
The  distinction  between  the  two  discast 
logical. 

Typho-malarial  fever  is  caused  by  tl 
i*])ecial  cause  of   typhoid   fever.     Pr.t 
been  accustomed  to  say  that  remitteir 
This  mode  of  expression  is  not  accur  . 
one  disease  into  the  other,  but  a  co! 
of  the  one  or  of  the  other  disease 
malarial   fever  is  not  a  distinct 
importance  to  recognize  the  com 

Cases  of  ty])ho-malarial  fever 
This  fact  shows  that  the  speci.n 
ancc  by  the  prevalence  of  nj.:* 
ajfpears.     The  extinction  of  i 
fever,  and  hence  it  lias  apjn  r 
periodical   fevers.      The   t}i' 
t'nited  States  troops  in  « 
cially  in  the  Army  of  tl:. 
when  it  was  known  as  th« 
inir  the  war  niwp /ert  r. 

Simple  remittent  and  f  \ . 
season.      Persons  of  all 
fever.     There  is  no  <  v' 
malarial  poi.son  protlu. '. 
a«rainst  its  recurrein.c  :- 


.  •  .Ui.it-,  'I 

-  •..".•  -i  fi-r  \'\\\\  \\ 
■  '  \\'''\\  uu:niu'nt»^d  \»«.»irtt 
■    :ir'5  1  iiih<.ri«'.     rndeTt\w\»t- 
\:iti\r>.  and  Cold  to  llic  suifiw 
-•ra«ti«'!i  of  blood.     The  exivnui 
.  skin  is  notably  hoi  and  dry.  TV.r; 
.    f  typhoid  fuver.     C^pium.  given  in 
:  pears  s«>metiuies  to  exert  an  iffni 
■.:sir  a  more  marked  remissiun.    Tit 
:  ractitioners  to  empb»y  mm-ury  frevU 
:cal  observation  aflVmls  no  grouiui  t'-.-r 
^  iicated. 
.. .  element  claim. s  the  treatment  imiicairi 
:  is  to  eliminate  this  eleuunt  by  nuan: 
-  .::  this  object,  the  hygienic  and  nu-diiinil 
_.  M  ca.ses  of  unmixed  typlmid  fovir.    T- 
.  ■  V  to  repeat  what  has  V»een  pn-.M-nttd  j. 
:*  typhoid  fever  is  considered.    The  rcaitr 


T)lA(4X().SIS. — S' 

intermittent  fe\«» 
mis-;io!is.     The  f 
when  they  are  n- 
to  tlu'  temperat...- 
cut  jieriods  of  i     • 
a  hiiili  ]>oint  :  ■ 
an«»ther  peri'- 
.Motift  the  <lit)"< 
The  abd..,. 

*  Vide  aiiii 
iHUrnativmii  .'•        ^ 


.   ^"  le  the  existence  of  the  malarial  cUimnt 

-  Tith  reference  to  continuini:  aniijKTi«"i:'' 

.  ^     :  '.he  disease.    I  have  known  death  to  •Hviir 

J.      •    -rver  when  the  symjitoms  liad  den*'ic'l  O'U' 

.    .T.  the  autopsy  aW*  showinjr  that  re^t'Tatiu 

•>.   intestinal  ulcers.      Probably  in  tlii>  eav 

^^    •  .  :r.ued  throughout   the  cour.v*  of  the  frvtr. 

:  :a'.  TAr-'xysm. 

ar!iic:cus  Remittent  Fever. 

,..•.»•    •>  riiniltent  fever  will  suffice.     This  fever  i^'lt*- 
^  ^»is. "  ciivunislanees  similar  to  those  which  cnii>tin:t. 
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ver,  and  in  place  of  these  are  the  gastric  symptoms  distinctive  of  the  lat- 
r — namely,  nausea  and  vomiting,  with  tenderness  over  the  epigastrium.  The 
axic  symptoms  of  the  typhoid  state  are  either  wanting  in  simple  remittent 
yger  or  they  occur  at  a  later  period.  The  typhoid  eruption  is  wanting.  The 
icess  is  much  ofbener  abrupt  and  accompanied  by  a  more  pronounced  chill, 
sroxysms  of  intermittent  fever  are  liable  to  occur  at  the  close  of  a  remittent 
Ter.  Finally,  remittent  fever  is  developed  only  in  malarial  districts  or  in 
srsoDs  who  have  been  exposed  to  malaria.  There  can  be  no  question  as  to 
Js  differential  diagnosis  in  cases  of  disease  occurring  in  a  situation  where 
alaria  is  known  not  to  exist  and  when  the  patient  is  known  not  to  have 
sen  within  a  malarial  influence. 

Typho-malarial  fever  is  discriminated,  on  the  one  habd,  from  simple  remit- 
nt  fever  by  the  characteristic  events  of  typhoid  fever — namely,  the  abdomi- 
d  symptoms,  the  eruption  in  some  cases,  the  earlier  occurrence  of  ataxic 
lenomena,  epistaxis,  and  occasionally  intestinal  perforation.  It  is  discrim- 
ated,  on  the  other  hand,  from  unmixed  typhoid  fever  by  the  characteristic 
'^ents  of  periodical  fever — namely,  remissions,  gastric  symptoms,  jaundice, 
id  the  termination  in  some  cases  in  intermittent  fever.  The  diagnosis  of 
'pho-malarial  fever  by  means  of  positive  symptoms  may  be  difficult,  espe- 
ally  if  the  abdominal  symptoms  and  the  eruption  of  typhoid  be  absent,  as 

frequently  the  case.  The  diagnosis  is  to  be  based  on  the  presence  of  more 
•  less  of  the  symptoms  belonging  to  malarial  and  to  typhoid  fever,  and  on 
Bgative  facts  which  serve  to  exclude  other  fevers. 

Prognosis. — Simple  remittent  fever  in  itself  does  not  involve  danger  to 
%.  In  fatal  cases  the  termination  is  due  to  coexisting  affections.  Of  course 
is  to  be  understood  that  cases  of  pernicious  remittent  fever  are  not  included 
der  the  head  of  simple  remittent  fever.  An  attack  of  remittent  fever 
ves  behind  it  a  liability  to  subsequent  attacks  of  intermittent  fever,  and  is 
\>\e  to  be  followed  by  the  sequels  of  the  latter  disease — namely,  enlarged 
een,  anaemia,  and  general  dropsy.  This  disease  differs  much  in  severity  at 
crent  times  and  places  and  in  different  cases  at  the  same  time  and  place, 
a  rule,  it  is  likely  to  be  more  severe  in  tropical  than  in  temperate  climates, 
^^^pho-malarial  fever  is  a  much  graver  affection  than  simple  remittent  fever, 
.  it  is  certainly  not  less  grave  than  typhoid  disconnected  from  malarial 
ST.  Like  the  latter,  the  rate  of  mortality  differs  at  different  times  and 
3CS,  owing  to  differences  as  regards  the  intrinsic  tendency  of  the  disease 
a  variety  of  circumstances.     Data  for  determining  the  average  death-rate 

Dot  available,  as  it  has  not  been  customary  to  separate  cases  of  this  dis- 
B  from  cases,  on  the  one  hand,  of  simple  remittent  fever  in  which  the 
lioid  state  occurs,  and  on  the  other  hand  of  typhoid  fever  without  the 
ibined  action  of  malaria. 

Treatment. — The  first  and  leading  object  in  the  treatment  of  simple 
littent  fever  is  the  arrest  of  the  disease  by  antiperiodic  remedies,  of  which 
preparations  of  cinchona  are  by  far  the  most  reliable,  the  sulphate,  the 
iilphate,  and  the  muriate  of  quinia  being  the  preparations  to  be  preferred, 
soon  as  the  character  of  the  disease  is  determined  by  the  occurrence  of 
emission,  one  of  these  salts  of  ((uinia  should  be  given  in  a  full  dose — 
aely,  10  or  20  grains  to  an  adult.  The  remedy  should  be  continued  in 
es  of  5  or  10  grains  after  intervals  of  from  two  to  four  hours  until  it  pro- 
ves slight  deafness  or  ringing  in  the  ears,  suspending  the  remedy  when 
sie  manifestations  of  cinchonism  appear.  If  other  preparations  of  cinchona 
used,  they  are  to  be  given  in  equivalent  doses  in  the  same  manner.  If 
remedy  be  not  tolerated  by  the  stomach,  it  should  be  given  per  enema. 
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If  cinclionifim  be  not  produced  during  the  Temi^ioa^  th*^  r.^iYHHlc  tnnv  \m^ 
linued  during  tlie  exacerbation  of  fever.     This  is  pi  -'^l 

unother  rennsttion.     In  a  case  in  which  the  practitioiiM    •-   -  ut] 

rciuisiiion  hai^  already  occurred — in  other  wordd,  whenever  tli  *»I 

cJear — the  remedy  should  be  givtm  at  once»  notwithAtauiljug  ihv  muuwjrff 
the  febrile  movement^  without  waiting  for  a  remiti^ion.  Ttiijt*  n^tnl  nol  ia4i|  1 
case  be  bxst  in  rej^orting  lo  cathartics  or  other  uiea»urt*$i  y  mi 

adtuinistratiuu  of  an  antiperiodic  remedy.     In  short,  the   ; 
tially  the  same  as  in  cases  of  intermittent  fever.       Thie  \Aau  id'  UmaIu 
will  succeed  in  a  large  proportion  of  cases  in  [»rntnptly  arre>«tTnir  thr  »fTw 

Aside  from  the  treatment  just  stated,  palliative  luea&rurei' 
according  to  the  indicatiuns  in  individual  ca&ea»     The  ind:  » 

to  pain  in  thi^  head,  nausea  and  vomiting,  vigilance  and  re-  heax 

dryness  of  the  skin,  etc.     The  same  measures  arc  to  be  a..  ;  tn  d 

eympt«ms  as  when   they  are  present  in   other  fevers.     It  h   ik 
ctuisider  these  measures  in  this  connection.     Tlie  treatnient  dn 
cence  is  the  same  as  after  other  fevers^  except  that  a  preparatii 
should  he  emplo3'ed  for  some  time  in  conjunction  with  a  chalylwyi' 
an  attack  of  intermittent  fever. 

The  plan  of  treatment  which  has  been  fiket^hed  docs  not 
heretofore  considered  important  in  this  disease — namely,  ♦ 
bleeding,  and  the  use  of  mercury.     Emetics  are  contraitMlir  i!     ;  i 
tion  of  the  stomach.    Cathartics  are  not  indicated  by  tin   /ii  .    -.   / 
are  required  only  to  overcome  constipation^  and  generally  simple  rneuuu  «i#  | 
mild  laxatives  will  suffice  for  this  object.     Blfiding  is  called  for  linly  l| 
active  cerebral  congestion  or  intense  febrile  movL'ment  with  augmi^iitcd  i**^© 
of  the  heart's  action,  the  patient  being  robu(*t  and  plethoric.      Fodcr  tWIiti- 
ter  circumstances  sedative  remedies,  saline  laxatives,  an*!  cold  to  th<*  mrfitt 
will  generally  be  suflScleut  without  the  abstraction  of  blond.      The  extecniJ 
use  of  cold  water  is  higlily  useful  when  the  .<ikin  is  notably  hoi  and  dty    Ht 
wet  sheet  may  be  employed,  as  in  cases  of  typhoid  fever.     Opium,  p\vn  m  J 
|H4^tty  full  doses  early  in  the  disease,  appear*  6omctimc«i  to  oxen  an  Htol 
beyond   that  of  a  palliative  by  inducing  a  more  marked  reniisiiioii. 
pathological  views  which  formerly  led  practitioners  to  employ  mercuiy  1 
in  this  disease  arc  not  tenable,  and  clinical  obsertatiaQ  aflbrdu  no 
regarding  this  remedy  as  specially  indicated. 

In  typho-malarial  fever  the  periodic  element  cb<t 
in  simple  remittent  fever.     The  object  is  to  elimji 
of  an ti periodic  rfmedio**.     Aside  from  this  object 
measures  indicated  are  the  same  as  in  cases  of  m 
di.scuss  these  measures  here  would  be  to  repi'ut  what  haa  bevu  prt-st!!!!! 
the  chapter  in  which  the  treatment  of  typhoid  fever  is  couaidej^tL    The; 
is  therefore  referred  to  that  chapter. 

It  is  highly  important  to  recogniice  the  exi8t<?nce  of  the  mmliifial  eleJii«» 
in  cases  of  typho-mahirinl  fever  with  reference  to  continuing  antiperiodir 
remedies  throughout  the  course  of  the  disease.  I  have  known  d  '^  "  ^ux 
fnim  a  paroxysm  of  intermittent  fever  when  th«  symptoms  ba'i  *• 

valcscence  from  the  typhoid  fever,  the  autopsy  also  jthowing  thni  n'^»"rjniFe 
processes  were  taking  place  in  the  intestinal  ulcers,  IVobiibh  in  tlii^  ct** 
fjuinia  in  antiperiodic  doses,  continued  throughout  th«  course  of  the  fever, 
w^ould  have  prevented  the  fat^il  par»»xyffm. 

Pernicious  Remittent  Fever. 

A  brief  notice  of  pernicious  remittent  fever  will  suffice.  ^  * 

tinguisbed  as  pernicious  under  circumstances  similar  to  thu-  (^ 
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ounds  for  the  application  of  the  same  term  to  intermittent  fever — namely, 
■cumstances  giving  to  the  disease  unusual  gravity  and  danger.  This  variety 
the  disease  is  also  called  malignant  and  congestive.  Pernicious  remittent 
rer  presents  the  same  diversities  as  regards  symptomatic  phenomena  as  per- 
vious intermittent  fever.  In  cases  in  which  death  takes  place  quickly  it  is 
possihle  to  determine  whether  the  disease  be  intermittent  or  remittent ;  and 
atal  result  may  take  place  before  either  a  remission  or  an  intermission  occurs. 
le  occurrence  of  an  intermission  or  of  a  remission  is  the  chief  differential 
int.  The  two  forms  of  disease,  in  a  pathological  view,  are  essentially  the 
306,  and  they  claim  the  same  treatment.  The  importance  of  pernicious 
nittent  fever  is  by  no  means  to  be  measured  by  this  brief  notice  of  it ; 
t  inasmuch  as  all  that  is  of  practical  importance  in  relation  to  this  disease 
embraced  in  the  consideration  of  pernicious  intermittent  fever,  the  reader  is 
Terred  to  that  portion  of  the  preceding  chapter  which  treats  of  the  latter. 
Remittent  fever,  especially  the  pernicious  variety,  has  received  in  different 
Tts  of  the  world  a  variety  of  names  denoting  its  geographical  relations, 
ch  as  Walcheren  fever,  African  fever,  Hungarian  fever,  jungle  fever,  lake 
eer,  etc. 

Yellow  Fever. 

The  fever  to  be  now  considered  has  received  a  great  variety  of  names,  but 
is  at  this  time  everywhere  known  as  yellow  fever — a  name  the  significance 
'  which  is  derived  from  the  frequent  occurrence  of  yellowness  of  the  surface 
'  the  body.  Although  the  name  relates  to  a  symptom  not  constantly  pres- 
it,  and  occurring  occasionally  in  other  fevers,  it  has  the  merit  of  not  involv- 
g  any  hypothesis  concerning  the  nature  or  causation  of  the  disease. 

Anatomical  Characters. — The  morbid  appearances  which  are  most  fre- 
iient  are  situated  in  the  liver,  in  the  stomach  and  intestine,  and  in  the  kid- 
Bys.  The  liver  may  be  somewhat  enlarged,  but  it  generally  presents  no 
larked  change  as  regards  size.  It  is  pale  in  color  rather  than  congested.  Its 
>ii8i8tence  is  often  diminished.  The  most  characteristic  change  is  the  yellow 
>ior  which  the  organ  presents  in  most  (although  not  in  all)  cases.  The 
lange  in  color  may  affect  the  whole  liver  or  may  exist  in  a  larger  or  smaller 
imber  of  scattered  patches.  The  abnormal  coloration  is  due  to  the  presence 
'  fat,  as  was  proven  by  Alonzo  Clark  in  1853.  The  fat  is  in  the  form  of 
rge  and  small  drops  in  the  liver-cells.  According  to  some  observers,  fat  is 
and  also  in  the  interstitial  tissue.  The  process  is  to  be  regarded  as  an 
ute  fatty  degeneration  of  the  liver.^  Some  writers  describe  an  actual  dis- 
tegration  of  some  of  the  hepatic  cells  in  yellow  fever.  The  yellow  color 
ly  be  due  in  part  to  jaundice  of  the  liver.  The  combination  of  bile-stain- 
j  and  of  fatty  metamorphosis  produces  the  so-called  saffron-colored  liver, 
lall  ecchymoses  are  often  found  upon  the  surface  of  the  liver.  Schmidt 
icribes  the  occasional  presence  in  the  liver,  as  well  as  elsewhere,  of  reddish- 
►wn  stains  which  he  attributes  to  extravasations  of  haemoglobin.' 
rhe  mucous  membrane  of  the  stomach  is  usually  swollen,  softened,  and 
igested.     Small  hemorrhages  are  found  in  the  mucous  and  submucous  tis- 

The  presence  of  large  oil-drops  is  not  a  sufficient  criterion  of  fatty  infiltration  in 
inction  from  fatty  degeneration.  (Consult  the  article  on  Fatty  Liver,  p.  550.)  It 
noorrect  to  reeani  the  hepatic  changes  in  yellow  fever  as  comparable  in  degree 
extent  with  those  in  acute  yellow  atrophy  of  the  liver.  Tnere  is  still  less 
iMid  for  the  assumption  that  the  essential  symptoms  of  yellow  fever  arc  referable 

an  acute  parenchymatous  or  fatty  degeneration  of  the  liver  (Liebermeister, 
iinidtlein). 

Schmidt,  "The  Pathology  of  Yellow  Fever,"  New  York  Medical  Journal,  1879,  vol. 
X.  p.  128. 
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sties*     The  jstoraach  often  contains  a  dark,  bloody  flulil    ivl.i.4t  T^  <.r  iK.  »«tBe 

nature  tts  the  black  vomit  to  be  described  under  lb-  f»- 

torj.     The  cells  of  the  gastric  tubules  undergo  par 

There  may  be  uu  extensive  aceuniulatiou  of  lynipli 

and  Dtber  coutaof  the  stomach.     Changes  similar  lo  n*  -* 

found  in  the  upper  part  of  the  small  inteatine,  and  ibej;  •  iri 

to  a  variable  degree.     The  upper  part  of  the  inteaiirie  - 

black  matter  mmilar  to  that  found  in  the  Btomacb.     *1  i 

tury   glaiidi?  of  the  intestine  present  no  murbtd  alterai iuu. 

The  kidnuy»  usually  are  enlarged  and  the  seat  uf  p»ir«'nehTtna<rrn- 
ration.      They  often   contain  sniall  extrava^tiun^  of  blood,      ^ 
nephritis  is  a  frequent  accompaniment  i\{  yelltiw  fever.      In  tliii- 
cortex  is  swollen  and  presents  a  yelluwihh-white  color  mlnglcii  w 
and  hemorrhagic  portions.     The  epithelial  cells  of  the  convuluf^ 
tain  fatty  molecules.     Red  blood-corpuscles  are  found  in  the  lir 
in   the  intertubular  tisiiue.      Collections  of  emigrated    white   i 
met  with  between  the  tube.'*.     Miliary  abseea^ca  bare  been  wjen  i 
in  the  kidneys  of  those  who  have  died  of  yellow  fever. 

It  i^  a  remarkable  fact  that  in  a  disease  so  acutely  infections  aa  yella*  ff\n 
the  spleen  as  a  rule  undergoes  no  enlargement.     Tli     '  ^       -^ 

of  hypostatic  congeatiou.      In  many  ca^es  hcmorrli 
found  in  the  lung.i.     The  pleura  as  well  a*  the  pr» 
niemhranea  freijuttntl}'  present**  small  ccchymoj^e^ 
degeneration  \A*  the  myocardinni  has  been  frc'i  -  u  iu  »*n 

Tlie  brain  and  it^  membranes  present  nothing  •  s  o.      Ko   ' 

been  discovered  in  the  blood  other  than  those  belonging  ti>  mu**i 
tial  fevers.     The  attempts  to  discover  a  specific  organism  in   xV 
tiatsueB  have  thus  far  met  with  no  success.^ 


Clinical  Hiatorv. — An  attack  of  yellow  fever  usually  ij*  nbrupf,    bi 

minim ty  of  cases  it  is  preceded  for  one,  two,  or  t-hree  days  by  ts'  -  '*-' 

tnde,  loss  of  appetite,  pain  in  the  head,  and  chilly  sensations.       I 
generally  denoted  by  a  chill,  with  or  without  rigor,  the  chill  in   innkT  rx.^ 
being  of  moderate  ititensity.     Fever  follows,  differing  in  intenjiity  in  dtf«iMi 
cases.     The  temperature  quickly  reaches  its  maximum,  whi<  *  *        •s 

102°  and  110°  F,     The  pulse  seldom  exceeds  100,     The  ini  J 

more  or  less  coated.  Vomiting  occurs  in  a  certain  proportioii  mI  <a>*«  vatIt 
but  it  rarely  is  a  prominent  symptom  until  a  later  period,  TT'Tt/Vrnt-w  m 
pressure  over  the  epigastrium  \s  more  or  less  marked.     The  '  '«. 

are  constipated.     Cephalalgia,  the  pain  referred  especially  i-  mI 

region,  is  usually  present*  and  is  sometimes  intense,      FrequeniJ  W 

loins  and  pain  in  the  lower  limbs,  especially  in  the  calves  uf  ii  • 

prominent  symptom.     This  feyer  hears  an  analogy  to  small |ioi  in 
t|uent  prominence  of  lumbar  pain.     The  mii»d  usually  i-  -  >- "^   '   •' 
ally  delirium  is  manifeHted.  rarely  violent  aiid  active,  an  i  ^l- 

The  eyes  are  reddened,  irritable,  watery,  or  leairful,  T bl- 
and s*i  marked  as  to  constitute  a  diagnostic  feature.  Olh« 
of  sense  are  not  disturbed.     Generally  there  are  no  puluioti 

Tlie  pyrexia  continues  fur  a  period  varying  between  a  fev 
days.     Then  follows  either  a  marked  abatement  or  entire  < 
A  remission  is  said  to  take  place;  but  ibis  term  is  not  alw,< 
much  as  there  may  be  complete  apyrexia,  and  iu  a  certain  j  i 
there  is  no  return  of  fever.     The  <M>ndition  frdlowing  the 

'  The  pnbliMhed  olwervarions  of  Freire  and  of  Crtmoua  upon  this  pomi  art  pt^^  * 
nature  in  itisjiire  cantidence  in  their  coiiclusiou^. 
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been  called  "  the  state  of  calm.''  This  is  reckoned  as  the  second  stage 
irhe  disease^  the  first  stage  embracing  the  period  of  fever,  the  latter  being 
ed  the  "  febrile  period,"  the  "  stage  of  excitement,"  or  the  "  paroxysm." 
\  first  stage  may  be  regarded  as  constituting  the  disease  proper,  and  what- 
r  may  follow  as  sequels  of  the  disease.  The  disease  is  then  a  fever  with 
ogle  paroxysm.  In  mild  cases  convalescence  takes  place  immediately  after 
\  stage. 

n  grave  cases  the  cessation  of  fever  is  often  deceptive.  The  pains,  etc. 
J  cease,  and  the  patient  may  feel  as  if  convalescence  had  begun  ;  but  after 
sriod  varying  between  a  few  hours  and  twenty-four  or  longer  there  are  new 
iptoms  more  distinctive  of  the  affection  than  those  during  the  febrile  par- 
sm.  The  pulse  sometimes  falls  below  the  normal  frequency,  and  it  has 
n  observed  to  fall  as  low  as  40,  and  even  30,  per  minute.  It  is  sometimes 
ill  and  weak,  and  sometimes  vibratory.  It  is  always  notably  compressible, 
[  has  been  called  a  "  gaseous  pulse."  The  surface  is  usually  cool,  especially 
the  parts  of  the  body  which  are  exposed.  In  the  few  cases  which  I  have 
ed  capillary  congestion  of  the  skin  existed  in  a  marked  degree.  Lividity 
the  back,  attributable  to  hypostatic  congestion,  is  sometimes  observed. 
)f  the  symptoms  referable  to  the  digestive  system,  those  most  character- 
c  pertain  to  the  stomach.  Vomiting  occurs,  if  not  already  present,  and  if 
(Sent  it  becomes  more  prominent.  In  a  large  proportion  of  fatal  cases  and 
a  few  of  the  cases  ending  in  recovery  the  black  vomit  occurs.  This,  taken 
connection  with  other  symptoms,  is  pathognomonic  of  the  disease.  Hcre- 
bre  there  has  been  much  discussion  respecting  the  nature  of  the  vomited 
liter,  but  it  is  settled  that  the  appearances  are  due  to  blood  changed  by  the 
:ion  of  the  gastric  fluids.  As  regards  the  gross  appearances,  the  matter 
mited  is  a  thin  liquid  of  a  reddish,  brown,  claret,  or  blackish  color,  with 
liment  resembling  coffee-grounds.  Occasionally  the  liquid  is  bright  red, 
}  blood  having  undergone  but  little  change.  Rarely  it  has  a  greenish  or 
llowish  tinge,  from  the  presence  of  bile.     The  secretion  is  acid,  and  it  has 

acid  taste  without  bitterness.  It  is  sometimes  acrid,  excoriating  the 
"oat,  tongue,  and  lips.  The  microscope  shows  the  sediment  to  contain 
integrated  particles  of  food,  mucus,  epithelium,  blood-pigment,  and  de- 
nied blood-discs,  often  decolorized.  Fungus-spores  are  often  found.  A 
id  resembling  the  black  vomit  may  be  produced  artificially  by  adding  an 
d  to  blood  out  of  the  body.  The  bilious  matter  vomited  in  some  cases 
remittent  fever  presents  somewhat  similar  gross  characters,  but  chemical, 
;ro8Copical,  and  spectroscopical  examination  shows  the  presence  of  bile  and 

absence  of  blood-constituents.     The  black  vomit  in  diffierent  cases  of  yel- 

fever  is  more  or  less  abundant.  It  is  sometimes  ejected  with  force,  and 
letimes  by  an  act  of  regurgitation  rather  than  of  vomiting.  It  generally 
Bes  for  a  period  of  from  twelve  to  twenty-four  hours  before  death.  The 
?k  vomit  rarely  occurs  until  after  the  febrile  paroxysm.  It  occurs  at  vari- 
5  periods  afterward,  but  generally  not  until  toward  the  close  of  the  dis- 
5.  Blair  described  a  matter  vomited  prior  to  the  black  vomit,  limpid  or 
htly  opalescent,  which  he  termed  the  "  white  vomit."     Tenderness  over 

epigastrium  is  more  or  less  marked,  and   the  tenderness  is  sometimes 
'erne.      The  tongue  is  frequently  reddened,  dry,  and  cracked ;   in  some 
ts  it  is  moist  and  covered  with  a  creamy  coating,  and  sometimes  it  pre- 
es  its  natural  appearance, 
during  the  second  stage  the  evacuations  from  the  bowels  are  frequently 

brownish,  approaching  to  a  black,  appearance.  They  resemble  sometimes 
or  molasses.  This  appearance  is  due  to  the  presence  of  blood,  so  altered, 
ever,  in  its  passage  through  the  intestinal  canal  that  its  morphological 
racters  are  not  demonstrable.    Uric  acid  and  the  triple  phosphates  may  be 
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found  in  the  evacuatinns  from  the  bowels*.    Someut' 
U  passed  from  the  bowels*    Diarrbueii  in  tbii*  a»  iii  t  i 


ibdi 


massed 
iomen 


is  soft  and  ^seldom  meteorized.     Tb*r  ujel«»fi 


precede  the  occurreuee  of  black  vomit,  and  tbej  have 
vomit  sloolsi/' 

Albimiinuria  is  of  frequent  occurrence  in  grsAc  or  fatal  ra?r«      RtAi 
and  granular  casts*  red  bluod-eorpuscle^s  renal  e|»itbeUuai,  ^ 
from  the  bladder  are  found  in  the  sediment  of  tbi?  urine.'    A  f 
of  urine  or  suppression  not  infrerjuently  precedes  u  fatal   endatf?.     I 
occurs  tn  a  certain  proportion  of  va^ei^.     The  urine  in  certain   *  .i--  -  \^ 
of  a  yellow  or  orange  color  from  bile-staiiiing,  and  it  i> 

Yellowness  of  the  surface  of  the  body — whence  the  i-.-. 
nanie^-occurs  afler  the  febrile  paroxysm*     The  conjunctiva  h* 
and  this  with  the  redness  gives  to  the  eye  n  Btrikiug  i%ml  peruli  > 
The  yellowness  of  the  skin  i^  especially  marked  on   the  <'h-  -r 
extremities-     Tbc  jaundice  is  probably  bepatogentnis,  but  it  t?       i 
some  as  hematogenous.     It  exists  in  only  a  certain  proportion      ■      . 
occurs  in  a  much  birtrer  proportion  of  fatal  than  of  non  t 
fact,  it  occurs  in  a  i^njiill  proportion  of  the  latter.     The  y*.  .j 

after  death  and  into  convalescence. 

Hemorrhage  in  various  situations  other  than  the  j^fotnarh    tntr^tinr  ^tni 
the  kidneys  or  bladder,  to  which  reference  hA^  been  ,. 
striking  feature  of  the  disease.     It  occurs  from  tht 
wounds  or  abrasion.^  of  the  skin»  and  sometimes  from  ihc 
torius»  finger-nails,  holes  bored  in  the  ears  for  ear-rings,  c»-.      -  ^.^ 
V ibices  are  sometimes  observed. 

As  regards  symptoms  referable  to  thi?  nerroue  and  the  mn^^^**- 
coma  and  convulsions  are  of  occasional  occurrence.     They  iir 
pendent  on  urremia,     Delirium  is  observed,  but  fi  'v  th«*  uu 

clear.      Delirium  may  exist  during  the  fever^  and  r  ulVrw.i 

eraJly  there  is  notable  muscular  (irostration,  but  to  thi.^  rule  there  ^r 
able  exceptions.     Patients  sometimes  do  not  take  to  the  bed*  but  k 
their  usual  avocations,  not  thinking  themselves  much  ill,  r»t><'n  a  U'%  Wf» 
before  death.     These  have  been  called  **  walking  cases."     Hush  n-ltiur*  i  «» 
in  which   the  patient  stood  up  before  a  glass  and  shnve<l    f  a  the  dtt 

of  his  death.     In  a  case  cited  by  Hartlctt  the  pntient,  a  s-  iTifsurdlt 

do  duty  until  black  vomit  took  place.      In  another  cni?4'  r :  i\vi 

and  sigue<l  a  letter  a  quarter  of  an  hour  before  death.      I.;,  4  ft 

instance  of  a  shoemaker  who  nearly  iinished  a  shoe  the  day  Ih  'nitk| 

Fonner  saw  a  patient  t|uietly  reading   a  book  after   the   bbit  *  ^' 

occurred.      These  cases  exemplify  a  kind  of  cheerful   didiriyin, 
called  by  La  Roche,  in  which  the  patient  fancies  him»L4f  wcU  iif  v«*  oi 
ill. 

The  physiognomy  of  patients  is  described  by  different  wnteni  willi  i 
deal  of  metaphor,  but  nearly  all  state  that  it  is  characteriHtfc      Tlif 
fluHhed.      The  appearance  of  the  eyes  is  described  by   •!  ^friti 

injected,  brilliant^  transparent,  fiery,  and  glassy.    To  the  fn 
following  terms  :  suffering,  dejection,  anxiety,  anguish 
ity,  vacancy,  astonishment,  Hullenness,  etc.    The  diver^i 
a  suspit'iou  that  the  fM'caliarity  of  the  physiognomy  is  less  u 
observerK  have  generally  supposed ;  at  all  events,  it  appears  t«» 
convey  by  language  a  clear  idea  of  the  chararteriHtic  appearaifeis. 

The  duration  of  the  disease   aft<*r  the  febrile   paroxysm   varies  htMm 

*  Vide  "The  Trine  in  Yellow  Fever."  by  Prof.  J,  W.  Holland,  ia  the  Lmim  Bi^ 
dtiimer,  July,  1879^  and  the  Amerimn  PraeHiimter^  SepL,  1879. 


YELLOW  FEVER.  976 

twelve  hours  and  three  or  four  days.  In  cases  of  great  gravity  the  dura- 
tion is  brief,  the  disease  running  rapidly  to  a  fatal  termination. 

Writers  recognize  a  third  stage  in  fatal  cases,  called  the  stage  of  collapse  or 
the  stage  of  exhaustion.  The  collapsed  condition  is  denoted  by  prostration, 
feebleness  and  irregularity  of  the  pulse,  coldness  of  the  extremities,  low  delir- 
ium in  some  cases,  the  intellect  remaining  clear  in  other  cases,  and  mental 
indifference  or  apathy  generally  existing  as  in  cases  of  epidemic  cholera, — 
these  symptoms  showing  tendency  to  death  by  asthenia.  Coma  and  convul- 
sions sometimes  occur  in  this  stage,  attributable,  probably,  to  ursemia.  In 
some  cases  this  period  is  characterized  by  great  restlessness,  jactitation,  and 
general  distress ;  but  in  other  cases  the  patient  remains  quiet  and  seems  free 
from  suffering. 

If  death  do  not  take  place,  the  third  stage  is  the  stage  of  convalescence. 
When  the  disease  passes  to  the  second  stage,  and  presents  the  grave  symp- 
toms belonging  to  this  stage — namely,  black  vomit,  hemorrhage,  etc. — the 
recovery  is  always  slow,  and  is  frequently  preceded  by  fever  having  more  or 
less  of  the  phenomena  of  the  typhoid  state.  Relapses  sometimes  occur  after 
convalescence  appears  to  be  declared. 

In  mild  cases  the  disease  ends  in  convalescence  immediately  following  the 
paroxysm  of  fever.  Whenever  an  epidemic  prevails  there  is  a  certain  pro- 
portion of  cases  devoid  of  any  gravity.  In  these  cases  a  slight  chill  occurs, 
followed  by  moderate  pyrexia  continuing  for  one  or  two  days,  and  recovery 
quickly  takes  place.  These  cases  would  not  be  recognized  as  cases  of  yellow 
fever  except  from  the  fact  of  their  occurrence  during  the  prevalence  of  an 
epidemic.  When  this  mild  form  of  the  disease  occurs  it  is  not  infrequently 
a  matter  of  doubt  whether  patients  have  had  the  disease  or  not. 

More  severe  cases  are  distinguished  by  the  intensity  of  the  pyrexia.  The 
term  inflammatory,  often  applied  to  these  cases,  is  not  correct,  inasmuch  as 
the  intensity  of  the  febrile  movement  is  not  due  to  inflammation,  but  to  the 
fever  per  «/».  Malignant  cases  are  those  characterized  by  black  vomit  or  pro- 
fuse hemorrhage  in  other  situations,  followed  by  collapse  or  exhaustion,  and 
also  cases  in  which  coma  or  convulsions  occur  with  suppression  of  urine. 

The  duration  of  the  disease  is  variable.  Shortness  of  its  career  is  a  distin- 
guishing feature.  In  the  shortest  cases  death  or  convalescence  takes  place  in 
two  or  three  days.  According  to  La  Roche,  the  duration  varies  between 
three  and  nine  days.     The  average  duration  is  less  than  a  week. 

Causation. — The  peculiar  features  of  this  disease,  its  limitation  within  cer- 
tain geographical  boundaries,  and  its  occurrence  as  an  epidemic,  warrant  the 
inference  that  it  requires  for  its  production  a  special  cause.  Does  the  special 
cause  emanate  from  the  bodies  of  those  affected  with  the  disease?  in  other 
srords,  is  the  disease  contagious  ?  This  question  has  given  rise  to  much  dis- 
cussion. Volumes  have  been  written  by  contagionists  and  non-contagionists 
in  defence  of  the  two  opposing  doctrines.  It  is  evident  that  the  question  is 
one  of  great  importance  in  its  bearing  on  commerce  and  quarantine  laws,  as 
well  as  on  precautionary  measures  respecting  exposure  in  visiting  or  attending 
opon  those  affected  with  the  disease.  (For  a  full  consideration  of  this  to])io 
tile  reader  is  referred  to  works  treating  /;/  exteuso  of  yellow  fever,  and  espe- 
cially to  the  elaborate  treatise  by  La  Roche.)  I  shall  simply  state  the  grounds 
which  substantiate  the  non-contagiousness  of  the  disease : 

1-  The  disease  is  confined  within  certain  territorial  limits.  In  this  respect 
it  differs  from  most  diseases  the  contagiousness  of  which  is  established.  Even 
ui  localities  in  which  it  is  prevailing  as  an  epidemic  it  is  sometimes  restricted 
to  ^  circumscribed  area. 

2«  The  rise  and  progress  of  epidemics  are  not  consistent  with  its  diffusion 
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by  contagion.  For  example,  Fenner,  with  great  zeal  and  fidelity,  trac  <^,^  . 
first  30  or  40  cases  in  the  epidemic  at  New  Orleans  in  1853,  and  asce  ^ta/W 
that  the  disease  broke  out  in  different  places  among  persons  who  cou?</  f^^^,^ 
had  no  communication  with  each  other.  Fenner  investigated  the  ori^a  ^^d 
spread  of  the  disease  in  New  Orleans  for  twelve  years,  and  stated  t6«t  he 
never  found  the  least  proof  of  personal  communicability.  This  is  alike  true 
of  epidemics  in  other  places.^ 

3.  In  certain  places  within  the  yellow-fever  zone  sporadic  cases  oeeur 
almost  every  year.  According  to  Fenner,  a  summer  never  passes  in  irbi<'^ 
there  is  not  a  greater  or  less  number  of  sporadic  cases  in  New  Orleins,  l>Qt 
the  disease  prevails  as  an  epidemic  only  in  certain  years.  Were  the  dise^^ 
contagious  it  should  be  diffused  more  or  less  whenever  there  are  any  caiSMij 
of  it. 

4.  When  it  prevails  as  an  epidemic  it  spreads  too  rapidly  to  be  diffused  Ivy 
contagion. 

5.  Persons  going  from  a  district  where  it  prevails  into  a  district  where  it 
does  not  exist,  and  becoming  attacked,  in  the  latt«r,  do  not  communicate  tlie 
disease.  There  is  abundant  evidence  that  this  is  the  rule,  and  the  appare^xii 
exceptions  are  so  few  and  of  such  a  character  that  it  is  most  logical  to  expla  In 
them  otherwise  than  by  the  supposition  of  contagion. 

6.  Persons  brought  into  close  contact  with  yellow-fever  patients — phy*!-i- 
cians,  nurses,  or  other  hospital  patients — do  not  contract  the  disease. 

7.  Epidemics  run  a  certain  course  as  respects  duration,  and  abmptlj  erm«d, 
in  this  respect  resembling  epidemics  of  cholera.  The  disease  should  prev  s^il 
longer  and  disappear  more  slowly  if  propagated  by  contagion.  Like  otbm  ^^x- 
epidemics,  the  disease,  as  a  rule,  becomes  milder  by  continuance.  It  appear,  its 
to  absorb  other  diseases  while  it  continues,  in  this  respect  resembling  epidenrs  ic: 
cholera,  and  its  prevalence  is  arrested  by  cold.  These  facts,  especially  the  t^wc 
latter,  are  not  consistent  with  the  doctrine  of  contagion. 

8.  The  great  majority  of  those  who  have  had  an  extensive  practical  acquaiv^  Fr- 
ance with  the  disease  believe  it  to  be  non-contagious. 

9.  Experiments  to  test  the  question  of  communicability,  by  inoculation.  t>^ 
swallowing  the  black  vomit,  and  by  the  utmost  possible  exposure,  have  led  ^  « 
negative  results.  To  cite  one  among  many  experimental  observations,  Dow  l-^ci 
gives  the  following  account:  In  1805,  Don  Cabanellos,  a  Spaniard,  slept  ^t 
night  with  his  children  in  beds  in  the  lazaretto  in  which  yellow-fever  victiwacm  a 
had  died.  For  submitting  the  question  of  contagion  to  this  personal  test  Ym  « 
was  made  physician  to  the  royal  household,  with  an  annuity  of  twelve  hundv^*^ 
dollars.  A  number  of  galley-slaves  who  accompanied  him  had  one  jemx**« 
imprisonment  remitted.  The  whole  party  amounted  to  fifty,  and  no  one  ftia:tf^ 
fered  any  harm. 

1 0.  Complete  seclusion  has  proved  ineffectual  to  prevent  the  disease. 

In  view  of  the  foregoing  considerations,  to  which  others  might  be  ad<l«<l, 
it  seems  certain  that  vellow  fever  is  not  produced  by  means  of  a  contagiuxzi. 

Yellow  fever,  therefore,  is  a  purely  infectious  miasmatic  disease.     AnotHer 
question  arises  in  connection  with  that  of  contagion — namely,  May  not  tlie 
infection  be  transported  in  clothing,  merchandise,  etc.,  and  the  disease  b^  ia 
this  way  imported?     Facts  have  established  an  affirmative  answer  to  t%&i< 
question.     The  special  cause  can  in  this  way  be  distributed  by  vessels,  r^aii-  . 
roads,  and  other  conveyances.     The  fact  of  the  disease  being  portable  m^-^n- 
ders  judicious  quarantine  restrictions  of  vital  importance,  but  in  view'      of 
its   non-contagiousness   the   restrictions  need  not  include  the  detentiot^     of 
persons. 

'  \'idc  article  on  ^^  Epidemiolof^fical  Conclusions  and  Saggeatiom,''  in  BriL  wtd         F«r« 
Medico'Chirurg.  Review^  Oct.,  1870,  p.  484. 
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Of  the  nature  of  the  infection  we  have  not,  as  yet,  demonstrative  proof. 
Something,  however,  is  known  of  the  conditions  under  which  it  is  produced. 
It  is  indigenous  in  warm  climates.  Yellow  fever  is  rarely  developed  south 
of  20^  south  or  north  of  40^  north  latitude.  It  prevails  more  in  the  East- 
em  than  in  the  Western  Hemisphere,  and  in  certain  parts  of  Europe  and 
America  than  in  Africa.  In  the  Western  World  it  prevails  especially  in  the 
commercial  towns  on  the  Atlantic  coast  south  of  Charleston,  S.  C,  on  the 
Oulf  of  Mexico,  and  in  the  West  India  islands.  It  rarely  prevails  in  rural 
situations.  It  prevails  only  in  the  summer  season  in  other  than  tropical  cli- 
mates, and  in  the  latter  chiefly  during  the  hottest  months.  A  high  temper- 
ature is  essential  to  its  causation,  but  in  yellow-fever  localities  epidemics  do 
not  always  occur  in  the  years  in  which  the  temperature  is  highest.  Humid- 
ity has  been  supposed  to  favor  the  development  of  the  disease,  but  this  is  not 
conclusively  established.  There  does  not  seem  to  be  ground  for  connecting 
the  causation  with  any  known  meteorological  conditions  other  than  a  high 
temperature.  As  stated  by  Nott,  the  special  cause  is  most  active  near  the 
ground,  persons  on  a  ground-floor  being  more  likely  to  be  attacked  than  those 
in  stories  above.     The  miasm  is  more  active  at  night  than  in  the  daytime. 

In  localities  where  the  disease  prevails  often  the  conditions  for  its  develop- 
ment do  not  uniformly  exist  during  the  hot  seasons.  Epidemics  occur  only 
in  certain  years.  It  seems  that  the  efficiency  of  the  special  cause  is  favored 
by  the  co-operation  of  other  causes,  and  hence  sanitary  measures — drainage, 
sewerage,  removal  of  filth,  avoidance  of  overcrowding,  etc. — contribute  to  the 
prevention  of  yellow-fever  epidemics. 

Unacclimation  is  a  condition  pertaining  to  individual  susceptibility.  Natives 
of  yellow-fever  localities  are  rarely  attacked.  Particular  epidemics,  however, 
have  been  characterized  by  a  considerable  number  of  cases  among  the  native 
population.  Not  having  experienced  the  disease  is  another  personal  con- 
dition. The  disease  having  been  once  experienced,  the  susceptibility  to  the 
special  cause,  as  a  rule,  is  extinguished.  The  number  of  persons  who  have 
the  disease  more  than  once  is  probably  not  greater  than  the  number  of  excep- 
tions to  the  rule  that  smallpox  and  typhus  render  the  system  insusceptible 
ever  afterward  to  the  special  causes  of  these  diseases.  Acclimation,  as 
regards  this  disease,  is  complete  only  when  the  disease  has  been  expe- 
rienced. 

The  negro  race  seems  to  be  singularly  exempt  from  a  liability  to  this  dis- 
•  ease.  Statistics  show  the  mortality  among  negroes  to  be  insignificant.  It  is 
stated,  however,  by  Fenner  that  the  insusceptibility  is  not  nearly  so  great  as ' 
mortuary  statistics  seem  to  show,  in  consequence  of  the  fact  that  the  disease 
in  the  negro  is  almost  invariably  mild  and  not  likely  to  prove  fatal.  The 
susceptibility  is  not  affected  by  age,  persons  of  different  ages,  inclusive  of 
infancy,  being  liable  to  the  disease.  Statistics  show  a  larger  proportion  of 
cases  among  males  than  among  females. 

The  special  cause  is  destroyed  by  cold.  It  is  a  matter  of  common  obser- 
vation that  an  epidemic  is  arrested  by  one  or  two  hard  frosts.  Epidemics, 
however,  have  a  self-limited  duration.  Fenner  noted  that  at  New  Orleans 
repeatedly  the  disease  disappeared  before  the  occurrence  of  frost.  An  epi- 
demic rarely  continues  longer  than  60  or  70  days.  Barlow  calculated  the 
average  duration  of  yellow-fever  epidemics,  and  finds  it  to  be  58.38  days, 
being  somewhat  longer  than  the  mean  duration  of  epidemics  of  cholera. 

Of  the  nature  of  the  special  cause  or  infection,  as  already  stated,  positive 
proof  has  not  as  yet  been  obtained ;  but  that  the  disease  is  produced  by  spe- 
cific germs  or  organisms  is  as  logically  established  as  with  respect  to  any  of 
the  infectious  diseases  the  causes  of  which  have  not  been  demonstrated. 
Assuming  the  existence  of  yellow-fever  germs,  the  production  of  the  disease 
62 
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by  filth  or  any  local  comlttion«  without  tlio  presence  of    '  nn*  can  ( 

be  corisidefed  as  possiblt_'  hy  tbuse  wbo  hold  to  th*:*  d^^  eiKiiiUii 

generation.     While,  as  already  ntatod,  ccrtuin  obv  tidJUuiit  uj^ 

have  an  auxiliary  agency,  that  thef<t'  condilians  ar^  ilj«pfn%*e^  ky 

instances  in  wliich  the  disease  is  dovtdoptd  in  situations  aa  health T  &>  |feOicibU 
in  a  sanitary  point  of  view.  Tlie  multiplication  of  geriui*  witliiftut  tke  btJj. 
therefore,  may  take  place  irrespective  of  any  appiuv-tit  Iixad  outta.  TV 
organisms  which  furnish  the  yellow»fever  ^emis  are  eroiic  as  regardf  I9«l 
if  not  all  parts  of  this  country.  The  sporadic  ca^es  which  Apfiear  in  NfV 
Orleans  in  seasons  when  the  disease  is  not  epidemic  arc  prof"*'-  ^"  •  t^ 
gertns   which   have   escaped   destruction  haring  been   placed  u  i 

stances    favorable   for  retaining  their   vitality,      Tliis    lias    bc^ 
'Maying  over"  or  the  *^  hibernation  "  of  gerinn.     Genn»  attmi 
ing  or  other  articles   under   favorable   circumstances    may  ptub^biy  rvui;» 
their  vitality  and  infective  capability  for  a  long  period. 

The  period  of  incubation  is  vanai>l**.     It  varies  between  tt«  '41 

day»,  and  in   the  majority  of  casen  it  is  nearer  the  first  than   tl  I  <if 

these  numbers,  Campbell  has  reported  an  tnsiance  in  which  the  period  «if 
nearly  six  weets.' 


Diagnosis* — ^The  access  of  the  disease  and  the  gymptoDi^  Junmi  lii 
febrile  or  first  stage  present  nothing  very  distinctive.     AH  ob  ,m 

that  it  is  often  difficult  to  arrive  at  a  positive  diagnosis  during  tbi-  ni.i^T.  t» 
a  considerable  proportion  of  cases  the  disease  at  the  end  of  this  «t«^  tt^ 
minates  in  convalescence.  These  cases  would  not  be  considered  mA  ea^t  uf 
yolbjw  fever  except  during  an  epidemic.  The  diseat^e  in  them*  cases  prcfeott 
the  characters  of  a  febricula.     The  symptomd  which  have  din^M  nil- 

cance  are — the  abruptness  of  the  attack,  pains  in  the  bark   ai.  &tA 

suffu.^ion  or  redness  of  the  eyes. 

In  cases  progressing  beyond  the  febrile  paroxysm  and  present  in  tr  ♦h'*  ^jril* 
events  which  are  liable  to  follow,  the  diagnostic  features  are  sn'  it>- 

tinctive.     They  are — yellowness  of  tli»:'  conjunctiva  and   hkin  i^ 

hemorrhages  eltH* where  than  from  the  stomach »  epigastric 
ness  of  the  pulse  in  certain  cases^  coldness  of  the  extrenii  .  sr 

or  a  scanty  secretion  of  urine,  and  the  phenomena  detioting  ctdUfiM.  All 
these  events  are  not  present  in  every  case,  but  generally  •"'»'!  nf  liifvi 
exist  to  render  the  diagnc»sis  positive.     The  inarch  of  the  j  a  fiitl 

issue  from  the  end  of  the  febrile  paroxysm  or  the  first  htagv  m  «i»  4i'iii&riMl 
eases  is  peculiar,  and  it  can  hardly  be  confounded  with  any  uiher  aflectM. 

PROO!^08IH.^ — The  mortality  from  yellow  fever  varies  mttoh  in  differml  ^ 
demies.  The  range  of  variation  is  between  10  and  75  p«ir  crni,'  The  tfrr- 
age  mortality,  according  to  calculations  by  La  Koche,  is  1  in  !f  '^2.  Th^  ntt 
of  mortality  differs  in  different  periods  of  the  same  epi1^  !'•  hfiar 

a  decrease  in  the  rate  as  the  epidemic  approaches  its   i  IVrnt* 

gives  the  rate  of  mortality  in  private  practice  during  the 
in  New  Orleans  as  10  per  cent,  among  white  patients  and  ^  , 
colored  patients.     The  mortality  during  the  same  epidt'mic  among  bLt^ruf 
patients  was  5L7  per  cent,  for  white  and  21  per  cent,  for  colorrtl  nitJHJt*.' 

Unfavorable  prognostics  are — yellowness  of  the  surface,  block  vomit,  gw»* 

*  **The  YeHow-Fever  Germ  on  CohsI  antl  Inlamb'*  by  Ueory  F*  OuBpWl,  MO. 

Tranit,  lif  the  Med.  A^*o€iaiicfn  of  Ort/rqia,  187l>, 

*  Dat^tJ&ta,  Mf'dkai  lHa(;nost\  VhilAdelj^hia,  I88I,  p.  828. 

'  8.  M.  lienoMs,  article  nu  "  Yellow  Fever'*  in  Prftjiei^s  SvMan  nf  Fmdiml  IWic^V 
AmrricKiH  AnthotSt  PlaJadelphia,  1885,  vol  i. 
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diminution  or  suppression  of  urine,  abundant  hemorrhage  in  any  situation, 
coldness  of  the  extremities,  jactitation,  hiccough,  delirium,  convulsions,  and 
coma.  Of  these  symptoms,  black  vomit  and  suppression  of  urine  are  almost 
invariably  forerunners  of  death.  Coma  and  convulsions  are  fatal  symptoms 
dependent  on  uraemia. 

A  favorable  prognosis  cannot  be  confidently  entertained  in  any  case  of  this 
disease.  Unfavorable  events  are  liable  to  occur  when  up  to  the  time  of  their 
occurrence  the  symptoms  appeared  to  be  favorable.  Black  vomit,  hemor> 
rhage  elsewhere,  and  ursemic  convulsions  or  coma  are  liable  to  occur  unex* 
pectedly  in  cases  which  appear  to  be  progressing  favorably. 

Exclusive  of  cases  in  which  the  immediate  cause  of  death  is  ursemic  coma, 
the  mode  of  dying  is  by  asthenia. 

Treatment. — With  reference  to  the  treatment  of  yellow  fever,  it  is  to  be 
premised  that  no  specific  remedy  has  been  discovered.  There  is  no  known 
plan  of  treatment  on  which  reliance  can  be  placed  to  cut  short  the  disease. 
Another  consideration  to  be  premised  is  that  the  disease,  exclusive  of  malig- 
nant cases,  tends  to  recovery.  Mild  yellow  fever  is  a  very  mild  disease,  not 
tending  to  destructive  lesions  of  either  the  solids  or  fluids,  nor  does  it  tend 
to  continue  indefinitely  if  not  arrested,  like  intermittent  fever. 

A  third  preliminary  consideration  is  that  in  a  considerable  proportion  of 
malignant  cases  the  disease  is  necessarily  fatal.  Hence,  a  large  proportion 
of  fatal  cases  is  by  no  means  proof  of  injudicious  treatment.  A  fourth  con- 
sideration is  that  different  epidemics  differ  as  regards  the  relative  proportion 
of  mild  and  malignant  cases.  In  some  epidemics  most  of  the  cases  are  mild, 
and  in  others  malignant.  It  follows  that  the  ratio  of  recoveries  under  a  cer- 
tain plan  of  treatment  may  be  no  test  of  the  superiority  of  that  plan.  Meas- 
ures which  appear  to  be  eminently  successful  in  one  epidemic  may  appear  to 
fail  in  another  epidemic,  the  difference  being  due  to  variations  as  regards  the 
tendency  of  the  disease  to  a  fatal  issue. 

In  cases  of  mild  yellow  fever  no  active  interference  is  required.  Quietude, 
restricted  diet,  ventilation,  and  other  hygienic  regulations,  together  with  such 
palliative  measures  as  particular  symptoms  in  individual  cases  may  indicate, 
suflice  for  the  treatment.  The  palliative  measures  embrace  anodyne  and 
refrigerant  remedies,  cold  applications  to  the  head,  sponging  of  the  body, 
laxatives  in  some  cases,  etc.  It  is,  however,  to  be  borne  in  mind  that  the 
disease  may  become  malignant  in  cases  which  arc  at  first  mild  in  appearance. 
It  is  impossible  always  to  distinguish  at  the  outset  the  cases  which  will  prove 
to  be  mild,  and  hence  it  is  of  vast  importance  to  take  every  precaution  to  pre- 
Tent  the  development  of  grave  symptoms.  For  this  end  hygienic  measures 
are  especially  or  chiefly  important.  Patients  should  at  once  give  up  to  the 
disease  and  take  to  the  bed.  As  complete  rest  of  body  and  mind  as  practica- 
ble is  to  be  enforced.  The  services  of  a  faithful  and  experienced  nurse  are 
of  more  importance  than  medication.  Free  ventilation,  cleanliness,  and  other 
sanitary  measures  are  not  less  important  in  this  than  in  other  forms  of  fever. 

In  cases  characterized  by  intensity  of  fever  during  the  febrile  paroxysm 
no  one  entertains  at  the  present  time  the  propriety  of  bloodletting.  Anti- 
pyretic measures  of  treatment — namely,  cold  sponging  and  the  wet  sheet — 
are  rationally  indicated.  Data  are  not  as  yet  available  for  forming  an  opinion 
as  to  the  efficacy  of  these  measures  in  preventing  the  grave  events  of  the  dis- 
ease and  in  lessening  its  mortality. 

Purgatives  have  been  much  employed  in  this  as  in  most  other  diseases. 
Drastic  or  active  purgatives  do  harm  by  increasing  the  gastro-intestinal  irri- 
tation and  producing  exhaustion.  Even  if  well  borne,  it  is  difficult  to  see 
what  indication  they  fulfil  which  may  not  be  equally  met  by  mild  laxatives 
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or  simple  enemas.  The  latter  are  indicated  by  constipation.  Purgation, 
except  in  some  cases  for  the  purpose  of  eliminating  urea,  is  to  be  avoided 
Emetics,  which  have  also  been  much  used,  are  contraindieated  by  the  gattrif 
symptoms  which  belong  to  the  history  of  yellow  fever. 

Mercury  has  been  considered  as  important  in  this  disease.  Calomel  in 
large  doses  has  been  much  used,  and  it  has  been  thought  to  be  desirable  to 
produce  ptyalism.  This  practice  has  now  but  few  advocates.  Facts  do  not 
warrant  the  opinion  that  mercurialization  is  in  any  sense  curative,  and  the 
testimony  of  most  physicians  who  have  had  practical  acquaintance  with  thi« 
disease  is  adverse  to  the  use  of  mercury  in  any  form. 

Measures  to  relieve  gastric  irritability  are  often  indicated.  For  this  e&d 
counter-irritation  over  the  epigastrium  may  be  employed  by  means  of  smiU 
blisters,  dry  cupping,  sinapisms,  and  stimulating  liniments.  Anodynes,  given 
either  by  the  mouth  or  by  the  hypodermic  method,  are  indicated  for  this  end. 
Other  remedies  are  chloroform  in  small  doses,  prussic  acid,  and  creasoie. 
Ice  swallowed  in  small  pieces  has  been  found  useful  in  allaying  irritabilitjof 
the  stomach.  To  prevent  black  vomit,  and  with  a  view  to  arrest  ga«n> 
hemorrhage  when  it  has  occurred,  the  acetate  of  lead  with  opium  has  befn 
much  extolled.  With  reference  to  this  event  careful  attention  should  be 
given  to  the  ingesta.  Milk  with  lime-water,  not  given  in  large  quantitv.  i* 
probably  the  best  article  of  diet.  If  sustaining  measures  be  not  indicated, 
bland  liquids  only  should  be  taken  into  the  stomach. 

Hemorrhages  elsewhere  call  for  local  styptics  if  the  source  of  the  hemor. 
rhage  be  accessible,  and  for  ergot  or  other  haemostatics.  In  a  case  related  to 
me  by  a  former  colleague  life  was  apparently  saved  by  the  transfusion  of 
blood. 

Great  restlessness  and  vigilance  call  for  opium  or  other  anodyne  rewediei 
Deficiency  of  the  urinary  secretion  is  an  indication  for  diuretic  remedies  if 
they  be  tolerated  by  the  stomach,  and  for  measures  to  produce  diaphoresis  if 
diuretics  be  not  borne  or  if  they  prove  inoperative.  If  symptoms  be  pre:»ent 
denoting  uraemia,  the  hot-air  bath  should  be  employed.  Under  the{»e  circum- 
stances elaterium  or  some  other  hydragogue  may  be  advisable  if  relief  be 
not  procured  by  diaphoresis. 

Sustaining  measures  are  indicated  in  proportion  as  a  tendency  to  collapse 
or  death  by  asthenia  is  denoted  by  the  symptoms.  The  irritability  of  the 
8tomach  may  interfere  with  the  sustaining  treatment.  The  forms  of  gtimulas 
and  nourishment  are  to  be  selected  which  on  trial  are  found  to  be  best  boroe. 
Alcoholic  stimulants  may  be  given  per  enema  if  not  retained  by  the  stomach. 
Two  of  my  colleagues  in  the  New  Orleans  School  of  Medicine,  who  hid 
experienced  this  disease  in  its  severe  or  malignant  form,  attributed  their 
recovery  to  the  free  use  of  alcoholic  stimulants.  In  one  of  these  cases,  whei 
a  fatal  termination  was  regarded  ns  imminent,  a  favorable  change  occurred 
immediately  after  champagne  had  been  given  freely. 

Prevention. — Measures  for  the  prevention  of  yellow  fever  relate— 
1st,  to  the  removal  of  local  conditions  which  favor  the  multiplication  of 
the  disease-germs ;  2d,  to  quarantine  regulations ;  and  3d,  to  disinfection 
The  first  of  these  three  divisions  embraces  all  that  pertains  to  pubhV 
and  private  hygiene.  The  local  conditions  which  are  especially  important 
as  auxiliary  causes  are  unknown,  and  therefore  it  can  only  be  hoped  that 
they  will  be  reached  by  rendering  sanitary  measures  as  complete  m  pnl^ 
ticable ;  but,  be  these  measures  never  so  complete,  they  do  not  Bike 
superfluous  those  of  quarantine  and  disinfection.  The  object  of  qnano- 
tine  regulations  is  that  the  disease-germs  shall  not  be  imported.  Toeftd 
this  object  either  there  must  be  non-intercourse  with  places  in  which  the 
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disease  prevails,  or  all  articles  of  merchandise,  clothing,  etc.  brought  there- 
from must  be  thoroughly  disinfected.  To  be  efficient,  quarantine  regula- 
tions must  include  not  only  vessels  from  infected  parts,  but  inland  trans- 
portation by  railroads  and  other  conveyances.  There  is  no  danger  of 
the  disease  being  carried  by  the  living  body  after  disinfection  of  the  wear- 
ing apparel,  or  by  the  bodies  of  the  dead.  Detention  of  the  well  or  the 
sick  is  therefore  a  needless  precaution,  except  to  prevent  groundless  popular 
apprehensions.  If  importation  of  the  germs  have  taken  place,  the  houses 
with  their  surroundings  in  which  cases  occur  should  be  instantly  and  com- 
pletely disinfected.  The  object  now  is  to  "  stamp  out  *'  the  disease.  There 
IS  ground  for  the  belief  that  this  object  may  be  effected  if  measures  of  dis 
infection  be  promptly  and  thoroughly  carried  out. 

During  the  prevalence  of  an  epidemic  unacclimated  persons  should  avoid 
going  within  the  infected  area  except  under  a  sense  of  duty,  and  they  who 
are  already  within  this  area  should  leave  it  unless  there  be  motives  for 
remaining  which  render  the  risk  of  life  justifiable  and  praiseworthy. 


CHAPTER    VI. 

ERUPTIVE    FEVERS. 

Variola,  or  Smallpox :  Anatomical  Characters ;  Clinical  History ;  Causation ;  Diagnosis ; 
Prognosis;  Treatment. — Varioloid,  or  Modified  Smallpox. — Vaccinia,  or  Cowpox.— 
Varicella,  or  Chicken-pox. 

THE  fevers  which  remain  to  be  considered  are  characterized  by  an  erup- 
tion or  exanthem,  and  hence  they  are  called  eruptive  or  exanthematous 
fevers.  The  continued  fevers,  typhus  and  typhoid,  have  also  an  eruption, 
but  the  eruption  is  less  constant  and  less  prominent  than  in  the  eruptive 
fevers.  The  eruptive  fevers  are  variola^  or  smallpox,  including  the  modified 
form  known  as  varioloid;  varicella^  commonly  called  chicken-pox  ;  scarlatina, 
or  scarlet  fever ;  rubeola^  or  measles ;  roseola,  or  rose-rash ;  and  rotheln,  or 
German  measles.  The  eruption  in  two  of  these  fevers  is  moist ;  that  is, 
vesicular  or  pustular.  This  is  true  of  variola  and  varicella.  In  the  remainder 
the  eruption  is  dry,  and  is  properly  an  efflorescence  or  rash.  To  the  latter 
kind  of  eruption  the  term  exanthem  is,  strictly .  speaking,  restricted. 

The  eruptive  fevers  were  formerly  considered  as  varieties  of  one  disease, 
and  the  individuality  of  each  was  not  fully  settled  much  before  the  present 
century.  Each  is  a  distinct  species  of  fever,  having  phenomena  and  laws 
peculiar  to  it  and  its  own  special  cause.  All,  with  the  exception  of  roseola, 
are  propagated  by  special  causes  reproduced  within  the  body ;  that  is,  they 
are  communicable  diseases. 

The  division  of  the  career  of  the  disease  into  stages  is  the  same  in  all  the 
eruptive  fevers.  The  first  stage  is  the  stage  of  invasion  or  the  access.  This 
stage  begins  with  the  first  manifestations  of  disease  and  ends  with  the  first 
appearance  of  the  eruption.  The  second  stage  is  the  stage  of  the  eruption, 
and  extends  from  the  time  when  the  eruption  first  appears  to  its  disappear- 
ance. This  stage  is  subdivided  in  variola.  The  stage  of  desquamation  or 
desiccation  follows  the  eruptive  stage,  and  this  either  constitutes  or  is  fol- 
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lowed  by  tbe  stage  of  oonvalcBcencc,     The  ron»i<k»riitirifi  of  \\ie^  (^^\* 
also  embrace  the  periods  of  incubation   uiid  certain   events  ViM*-  i^  i 
after  the  dkeafie^  or  sec|ue1s. 

Variola,  or  Smallpox. 

The  discovery  of  vaceination  by  the  ini  mortal  Jcnncr  toward  the 
the  eighteenth  century  haa  divested  this  disease  of  mucH  of  the  Un 
which  it  had  in  the  two  previous  centuries,  when  it  ranked  ftret 
acute  affections  destructive  of  human  life.     It  h  not,  however,  m  rart,' 
in  its  unmodified  form*  at  the  present  day  but  that  ea&os  are  lialil^  to 
under  the  observation  of  every  practitioner.     The  gravit\        '  '     iltaoA 
of  the  disease,  toj^cther  with  its  contagiousne^,  render   1  purtaai  la 

early  diagnosis  and  judicious  managernent,  I  $hall  considcx  tir&t  tmnudAd 
variola,  and  afterward,  under  a  separate  bead^  the  modified  fonn  of  tlie  pl- 
ease known  as  viiriolotd.  The  latter  head  will  embrace  the  eooaidiermtiaii  U 
variola  prf educed  by  inoculation, 

AxATuMirAL  Charactkrs. — The  characteristic  legion  «»f  - 
eruption.     The  successive  stages  of  the  eruption  are  the  mac  i   i 

the  vesicle,  and  the  pustule.     The  pustule  undergoes  desiecnt inn .     Ttir  ■wr«*e 
is  a  reddish,  slightly-elevated  spot  due  to  congestion  of  a  circaui&rribcsil  |mi* 
tion  of  the  skin.     The  mieroseope  shows  that  in  this  stage  the  canillarif*  flf 
the  papillf©  of  the  corinm  are  dilated,  tortuous,  and  elongated.     The  cana^f*- 
ive  tissue  of  the  papilhe  is  slightly  ecdematous.     The  j papule  in  due  ehiHlT  <» 
swelling  of  the  epithelial  cells  of  the  rete  Malpighii,  and  to  the  apj»caiaii»r  ia 
the  snme  situation  of  little  cavities  containing  a  clear  fluid.     It  Is  t<i  lie  aitf«d 
that  cavities  liolding  fluid  are  present  in  the  papule  as  well  aa  i»  die  Jtmth, 
but  in  the  fonner  they  are  so  small  that  the  vesicular  structure  Is  not  etjittf^  ti 
to  the  naked  eye.     The  swelling  of  the  epithelium  and  the  entail  ca 
present  chiefly  in  the  middle  layers  of  the  rete   Malpighu,      Wcij 
shown  that  in  the  centre  nf  the  pock  the  lowest  cells  of  the  rele 
have  undergone  a  peculiar  metamorphosis,  by  which   they  arc  Irani 
into  irregularly-shaped  opatjue  masses  devoid  of  nuclei.     To  tin*  cbanfr  Ir 
baa  given   the  name  Jiphtheroid  mftamorphofiis^  as  it  rf*tH?mkleji  tH«  cfaai^ 
dcseribed  by  Wagner  as  occurring  in  the  epitbeUuni  uf  mut*atia  tuembfiaei 
in  diphtheria.     The  metamorphosis  belongs  to  the  group  uf  ^*     .-  .  .^..^.»..- 
necroses,     Weigert  regards  this  necrosis  of  cells  tn  the  rete  .^l 
first  and  the  eharaeteristic  effect  of  the  smalljvox  poison  upon 
diplitheroid  metamorphosis  affects  only  a  certain  number  of  <> 
of  the   poek. 

Another  alteration  which  many  of  the  cpitheHal  cells  under^fi  t#  tHi*  fffrma* 
tion  in  their  protoplasm  of  spaces  or  cavities  containing  :i  i' 

This  alteration  hds  been  railed  nt^roitn  inftttrntimi  and    i  - 
f/'tittHfuntuih'ftn  of  the  cells.    The  cells  in  the  upper  and  the  i 
rete  ^hilpigliii  are  those  ehiofly  affcet^d.     At  first  a  elear    i 
the  nueltnis;    and  this  transparent    zone   increases  in  tfiBe  ui 
whole  cell  is  converted  into  a  cavity,  the  wall  of  which  In  furm 
border  of  the  cell     In  this  vesicular  transformation  the  cell  }h 
so  that  the  eavity  may  he  larger  than  the  original  cell    The  I 
rjiting  adjacent  eelbeavities  may  become  ruptured,  so  thai  by 
of  several  cavities  larger  spaces  with  irregular  WJilU  are  fumur, 
way  many  explain  the  formation  of  the  rrtnclr  out  of  the  papuk-, 
ing  to  this  view,  in  the  papule  a  large  number  nf  tb»  '    *    ' 

upper  Malpigbian   layers  become  swollen  and  trans* 

*  Aitaitmiimhe  Btitrag^s  r.<r  Ltkrt  v&n  den  /VJtrw,  Bre^lau,  l«7l,  Thifii  t. 
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walls  of  which  are  represented  by  the  condeDsed  peripheral  layers  of  the  cell. 
These  cavities  by  rupture  of  their  walls  open  into  each  other,  and  when  large 
spaces  containing  a  clear  fluid  have  thus  been  formed  the  appearance  is  that 
of  the  characteristic  smallpox  vesicle.  The  interior  of  the  vesicle  is  subdi* 
Tided  by  a  network  or  reticulum  composed  of  altered  epithelial  cells ;  but 
the  vesicular  transformation  of  cells  is  not  the  sole  origin  of  the  small  cavities 
of  the  papule  or  of  the  larger  spaces  of  the  vesicle.  The  serum  which  trans- 
udes from  the  capillaries  of  the  corium  penetrates  the  epidermis,  and  not  only 
enters  the  cells,  but  also  makes  its  way  between  the  cells,  which  are  thereby 
pushed  apart.  Thus,  spaces  containing  serum  exist  between  the  cells  as  well 
as  within  the  cells.  The  extracellular  accumulation  of  serum  and  the  coales- 
cence of  intracellular  cavities  combine  to  form  the  spaces  of  the  smallpox 
vesicle. 

The  manner  in  which  the  reticulum  of  the  smallpox  vesicle  is  formed 
has  been,  and  is  still,  a  matter  of  controversy.  The  reticulum  consists  of 
coarse  and  of  fine  bands  which  stretch  from  the  floor  to  the  roof  of  the 
veaicle,  and  which  interlace  in  its  interior.  It  is  generally  admitted  that 
these  bands  are  composed  of  more  or  less  altered  epithelial  cells.  Weigert 
believes  that  the  reticulum  is  formed  in  great  part  of  irregular  and  branch- 
ing masses  which  represent  cells  that  have  undergone  the  diphtheroid  meta- 
morphosis or  coagulation  necrosis.  Gomil  and  Leloir  are  of  the  opinion  that 
the  reticulum  is  formed  mainly  by  the  borders  of  cells  in  whose  substance 
cavities  have  appeared,  these  borders  representing  the  partitions  between  the 
intracellular  cavities.  All,  however,  admit  that  at  least  some  of  the  bands 
are  composed  simply  of  epithelial  cells  which  have  been  compressed,  elongated, 
and  displaced  by  the  accumulation  of  fluid  between  them. 

The  roof  of  the  smallpox  vesicle  is  composed  of  the  stratum  corneum,  the 
stratum  lucidum,  and  often  some  of  the  upper  cells  of  the  rete  Malpighii. 
The  sides  of  the  vesicle  are  formed  of  cells  in  the  middle  layers  of  the  rete 
Malpighii,  and  the  floor  of  the  vesicle  is  composed  of  the  lowest  cells  of  the 
rete  Malpighii,  some  of  which  have  undergone  the  diphtheroid  metamorphosis. 
Some  of  the  epithelial  cells  in  the  sides  and  in  the  base  of  the  vesicle  arc 
enlarged,  and  these  often  contain  two  or  more  nuclei.  There  is  reason  to 
believe  that  in  these  situations  there  is  an  active  proliferation  of  epithelial 
cells. 

A  characteristic  appearance  of  the  smallpox  vesicle  is  produced  by  a  cen- 
tral depression  in  its  roof.  This  depression  constitutes  the  so-called  umbilica' 
iion  of  (lie  veticle.  Not  every  smallpox  vesicle  is  umbilicated.  Vesicles  in 
the  palm  of  the  hand  and  in  the  sole  of  the  foot  are  not  umbilicated.  There 
have  been  various  theories  as  to  the  cause  of  the  umbilication.  Some  have 
attributed  it  to  the  existence  of  a  sweat-gland  or  of  a  hair-follicle  in  the  cen- 
tre of  the  vesicle.  The  umbilication  may,  however,  be  present  in  vesicles 
which  are  not  formed  around  hair-follicles  or  sudoriparous  glands.  The  most 
plausible  explanation  is  that  which  attributes  the  central  depression  to  swell- 
ing and  proliferation  of  the  epithelial  cells  in  the  sides  of  the  vesicles.  The 
influence  of  this  cause  is  aided  by  the  presence  of  bands  which  pass  from  the 
centre  of  the  roof  to  the  floor  of  the  vesicle.  These  bands,  the  existence  of 
which  has  already  been  noticed,  act  as  retinacula  which  hold  down  the  central 
part  of  the  roof,  while  the  sides  of  the  vesicle  are  swollen  by  the  enlargement 
and  proliferation  of  cells  and  by  the  accumulation  of  serum. 

The  smallpox  vesicle  is  filled  with  serum,  called,  in  this  situation,  lymph. 
The  serum  may  be  perfectly  clear,  but  it  usually  contains  a  few  pus-colls  and 
some  granular  material  and  micrococci.  The  pus-cells  are  probably  emigrated 
white  blood-corpuscles.  A  delicate  network  of  fihrillated  fibrin  is  sometimes 
found  in  the  lymph  of  the  vesicle.     The  lymph  in  the  vesicles  becomes  more 
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unJ  more  clouded  by  the  pre^onee  of  pii&-<H?lb.  By  the  accumttlaltoflt  «f  iIk* 
cells  the  reticle  ig  gradually  transformed  into  a  jrtmtui^,  \b  llic  |iiL»«Uf 
increase  in  number  the  reticulum  within  the  vesicle  h  dc^tf*^  -  '^  -  '  tb4t  lW 
fully-fornied   pustule  consists  of  a  single  carity^      The  <  ii  of  ihe 

reticulum  cauge»  the  umbilicatioD  to  disappear. 

In  hemorrhagic  variola  the  vesicle  becomes  tilled  with  n*d  bloud^cotpiudai 
instead  of  emigrated  white  corpuscles.     Between  the  corpttjclee  b  i  iMtwtni  , 
of  fibrin. 

Pus-cella  are  found  in  the  connective  tissue  of  the  coriurr 
tlic  vessels  of  the  pupillfe.     These  pue-eells,  which  are  uod 
white  blood-corpuscles,  are  present  in  lar^e  number  during: 
The  pustule  may  extend  in  depth  in  consequence  of  suppiu 
layers  of  the  coriuui.     Tlie  cicatrices  or  pock-marks  which  foibi^ 
of  variola  are  extensive  and  deep  in  pro|M)rtion  to  the  extent  to  v 
corium  is  involved  in  the  suppurative  process  during  the  pustalar  •iM^ 

During  the  stage  of  desiccation  the  contents  of  the  pustule  di-i*  "^^ "^  ■»•' t»4 
dry  up.     After  the  pustule  ruptures  and  discharges  it«  eont  mth 

scabs  are  formed  by  the  desiccation  of  the  pustular  contents.      l»t  im  .uh  ihr 
scabs  the  epithelium  is  regeoeratedt  tho  new  cells  being  produced  bj  pmliC 
eration  from  the  intact  epithelial  cells. 

In  a  number  of  cases  of  smallpox  Weigert  observed  colonien  of  mier 
in  blood-vessels  and  lymph-spaces  in  the  corium,  as  well  a*-  ' 

the  vesicles.     These  micrococci  are  t43  be  regarded  as  a  cut 
as  concerned  in  the  cauBation  of  the  disea^ie. 

The  occurrence  of  the  variolous  eruption  upon  the  mucoua  lueiiibraiHWi 
various  parts  of  the  body  will  be  described  iu  connection  with  the  IT 
History*  Parenchymatous  degeneration  of  the  liver,  heartj  and  kidaejf  I 
been  observed  in  cases  of  smallpox.  Colonies  of  micrococci  arc  idVeti  fouaJ 
in  internal  organs.  The  formation  of  abscesses  is  rare.  The  spleen  i»  mme^ 
times  swollen.  Ecchymoses  are  very  frequently  found  in  the  niQcoai>  mtm- 
brane  of  the  renal  pelvis  and  i»f  the  ttretcrs.    In  variola  hiumorrl  ■    ^■r^m^r- 

rhages  are  present  in  the  interior  of  the  body  as  well  as  up  rti«. 

They  are  found  in  the  mucous  membrane  of  the  air-passages*  ii  j*  -^^ 

the  raucous  membra!»e  of  the  alimentary  tract,  especially  of  tb  ^il 

rectum,  in  the  uterus,  and  rarely  in  the  Fallopian  tubes  and  ov juries  ur  m  the 
testicles.  Punctate  hemorrhages  are  present  in  the  seroois  tu  em  branch  ab' 
in  the  pia  mater  The  complications  of  smallpox^  which  aro  manyi  WtO  W 
noticed  under  the  head  of  Clinical  History. 

Clinical  niSTOKV.^Difrerences  pertaining  to  the  eruption  and  otlicf 
events  embraced  in  the  clinical  histury  in  diOerent  cases  are  so  pr^ait  tli^ 
writers  have  made  several  varieties  of  the  disease.  The  divij^ion  idIo 
fiutnt  and  dtsmte  or  tlistinct  variola  is  generally  adopted,  lo  ihe  lati 
variety  the  vesicles  and  pustules  are  separate  or  distinct  from  each  ol^^ 
In  the  former  variety  coalescence  of  the  vesicles  or  pustules  taki^  pU 
In  cases  in  which  coalescence  exists  to  a  greater  or  les.**  extent,  bwl 
over  the  whole  or  the  greaV*r  part  of  the  surface  of  the  body,  the  di***^ 
is  said  to  be  s'-nu'-cfjnjiutnt.     When  the  eruption  has  a  hem       '  '    -^kd^ 

the  disease  is  called /^rwiorrA/ry/r  variola.     Without  con^i  aii*- 

ties  under  separate  heads,  I  shall  notice  their  distinctive  <  i  oiMMr^ 

tion  with  the  symp torn at-o logy  of  the  several  stages  of  th« 

Stage  f if  Inv*ision, — ^The  disease  is  ushered  in  bv  a  chill  in  iht  ^*ffat  njaj«»l 
ity  of  cases,  and  the  chill  is  usually  more  markeJ  than  in  the  other  »th| 
^vcrs.    In  some  cases  a  series  of  chills  occurs,  alternating  with  fln^he«of| 
febrile  movement   fo!h>W8.  ju'Con»paniriI    LM-nrrallv  bv  nhir*-   or   b>>   r^j 
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tion.  The  latter  is  likely  to  continue  or  to  recur  more  or  less  frequently 
up  to  the  time  of  maturity  of  the  eruption — a  feature  distinctive  of  this  as 
compared  with  the  other  eruptive  fevers.  The  febrile  movement  is  known  as 
the  primary  fever.  It  is  often  intense,  the  thermometer  sometimes  showing  a 
rise  to  104°  or  105°.  Nausea  and  vomiting  are  often  prominent  symptoms 
in  this  stage.  The  tongue  becomes  coated.  Pain  is  referred  to  the  epigas- 
trium, accompanied  by  tenderness  on  pressure,  either  with  or  without  notable 
nausea  and  vomiting.  Generally,  the  bowels  are  constipated,  but  diarrhoea 
is  sometimes  present,  especially  in  children.  Cephalalgia,  pain  in  the  limbs, 
and  general  debility  are  more  or  less  marked,  as  in  the  early  part  of  other 
essential  fevers;  but  in  this  fever  pain  in  the  loins  is  usually  a  marked 
symptom  and  possesses  diagnostic  importance.  Incomplete  paraplegia  is 
occasionally  observed,  generally  disappearing  with  the  development  of  the 
eruption.  Paralysis  of  the  bladder,  giving  rise  to  retention  of  the  urine, 
sometimes  exists  without  paraplegia.  Convulsions  often  attelid  the  develop- 
ment of  this  disease  in  children,  and  sometimes  occur  in  adults.  Delirium  is 
an  occasional  symptom. 

If  the  symptoms  in  this  stage  be  mild,  the  eruption  will  probably  be  dis- 
crete ;  but  if  the  chill  be  notably  marked,  the  pyrexia  intense,  the  lumbar 
pain  severe,  etc.,  it  may  be  expected  that  the  disease  will  prove  to  be  of  the 
confluent  variety. 

The  duration  of  this  stage,  as  a  rule,  is  two  days.  The  eruption  begins  to 
appear  on  the  third  day  after  the  attack.  There  are,  however,  exceptions  to 
this  rule.  In  some  cases  the  eruption  appears  on  the  second  or  on  the  fourth 
day.  The  duration  is  sometimes  extended  to  the  fiflh  or  sixth  day,  and  occa- 
sionally even  longer.  The  eruption,  if  it  appear  on  the  second  day,  may  be 
expected  to  be  confluent,  and  on  the  other  hand  in  proportion  as  the  appear- 
ance of  the  eruption  is  protracted  beyond  the  third  day  mildness  of  the  dis- 
ease is  to  be  expected.  Two  events  relating  to  the  skin  are  of  occasional 
occurrence  in  this  stage.  One  of  these  is  a  cutaneous  efflorescence  or  rash. 
The  whole  or  the  greater  part  of  the  surface  of  the  body  may  be  covered 
with  this  erythematic  redness,  resembling  the  appearance  in  scarlatina.  The 
disease  is  liable  to  be  mistaken  for  scarlatina  when  this  occurs.  In  other  cases 
the  rash  is  in  isolated  patches,  and  it  may  then  bear  a  resemblance  to  measles. 
The  patches,  however,  are  not  elevated ;  that  is,  they  are  not  papular.  Small 
vesicles  or  sudamina  are  sometimes  observed.  The  efflorescence  appears  on 
the  second  day  and  continues  only  eighteen  or  twenty -four  hours,  giving  place 
to  the  eruption  peculiar  to  the  disease. 

The  other  event  is  the  appearance  of  petechiaa  and  ecchymoses.  These 
may  be  more  or  less  abundant.  They  are  sometimes  very  abundant,  covering 
both  the  trunk  and  the  extremities.  In  some  cases  these  foreshadow  subse- 
quent hemorrhages,  but  they  by  no  means  always  have  this  significance. 
They  do  not  always  denote  severity  of  the  disease,  and  they  are  sometimes 
observed  in  mild  cases.  They  continue  during  the  greater  part  of  the  stage 
of  the  eruption. 

Stage  of  Eruption, — The  histological  structure  of  the  different  forms  of 
the  eruption  has  already  been  considered.  It  remains  to  notice  the  clinical 
characters  of  the  eruption.  The  eruption,  as  a  rule,  appears  first  on  the 
face,  especially  about  the  lips  and  chin,  and  nearly  at  the  same  time  on  the 
neck  and  wrists  ;  next  on  the  chest  and  arms  ;  then  over  the  body  ;  and  last 
on  the  lower  extremities.  Its  difl'usion  over  the  whole  cutaneous  surface 
occupies  between  one  and  three  days.  Exceptionally  it  is  first  observed  on  the 
genital  organs,  chiefly  in  young  children,  and  on  the  loins  or  nates.  It  may 
appear  first  in  the  neighborhood  of  a  blister  or  sore  existing  in  any  part  of 
the  body.     Successive  changes  take  place  in  the  physical  characters  of  the 
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eruption  which  In  different  stages  of  its  progress  repn-Mni  lu^iriv  ji;  » i  v^ 

ciitatiei.     At  first  t)ie  eruption  appears  in  the  form  of  i«mal]  red  (Kpot»  or  f|wcii 

8i>[uetinies  having  a  pur|)!ish  or  livid  color.     It  is  now  an:        '        ]  rni|CiM. 

The  eentral  part  of  the  maculst  heeomes  hard,  slightlv  eli  il  }iaiiiri<4. 

A  change  has  taken  place  from  a  maculated  to  a  papular  In  tin 

stage  of  its  progress  the  eruption  is  nut  unlike  that  r>f  in  !  fKf  dt* 

ease  is  liable  to  be  mistaken  for  the  latter.     The  pojn 

and  harder^  and  lack  the  erescentic  or  curvilinear  arm  r. 

terizes  the  eruption  of  measles.     They  feel  like  i^mall   hboi  under  ihe  fkin 

Next,  a  clear  liquid  becomes  visible  in  the  pajjultt%  which  now  b«?eouif  ni^r 

u/at,     This  change  \6  obBerved  twenty-four  houra  after  the  firnt  appe»tmiia 

of  the  eruption.     After  tweuty-four  hours  more — i  e.  fort 

the  first  appearance  of  the  eruption — ^the  vesicles  have  ac- 

8ixe.     On  the  fifth  day  of  the  stage  of  the  eruption  the  vt  >; 

ti)  nearly  or  t|iiite  their  full  develupment.  uieasuring   fn 

ono-third  of  an  inch  in  diameter,  and  are  rai^sed  two-teutl 

an  inch  above  the  level  of  the  skin.     More  or  less  of  th* 

depression  in  the  centre.     They  are  said  l<i  be  nmhilicatrd, 

is  highly  characteristic^  indeed  almo«^t  pathogmuDonic.      It 

eruption  other  than  that  of  variola,  except  in  the  vaeeinc  ve-^i 

times  in  eclliyimt.     This  umbilieated  appearance  may  be  dctc*  t 

the  vesicles,  ol'len  as  soon  as  the  latter  are  discoverable.     Tbo 

mnltilocular,  as  has  already  been   described.      They   contain  aji  o|iitaK«i 

Bcrnm. 

This  is  the  history  of  the  eruption  up  to  the  period  when  tlio  vi^sieteft  rcM^ 
the  maximum  of  their  development  if  the  eruption  he  discrete.  In  clir  C4«- 
Huent  variety  a  diffused  redness  of  the  surface  precedes  the  appettrmtto^  ol 
papules  and  vesicles.  This  diffused  redness  b  likely  to  lead  lu  tUi*  mrntA 
supposing  this  disease  to  he  measles.  The  vesicles  when  they  first  appttr 
have  not  the  determinate  form  of  those  in  discrete  smallpox,  but  ruD  tiHci>tUtf 


is  i»K-*«*r%'f-d  ta  tt« 


Mf  U 
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i)r  coalesce  tu  a  greater  or  less  extent.     At  the  end  of  !h» 
developojent  of  the  vesicles  the  face  and  other  parts  are  t- 
of  greater  or  less  siase,  in  which  the  cuticle  is  unifurmly  i 
serum,  resembling  a  blister.     The  whole  of  the  face  and 
the  cutaneous  surface  may  he  covered  with  coalcseent 

After  the  full  development  of  the  vesicles  there  is  anothn 
in  the  eruptiotk     The  vesicles  become  pustules.     In  other  wi»rds 
takes  place.     With  this  ehange  the  external  characters  are  altt;rt'd 
arc  more  distended.     The  reticulum  is  broken   up.     The  ceir 
is  tost,  and  the  pustules  become  pointed.     This  change  from  v<.  - 
tules  is  accompanied  by  general   symptoms  which  show  it  li>  be  an  im* 
rpi»eh  in  the  clinical  history  of  the  disease.     Hence  with  I  bin  rliaji|^ 
another  stage^ — namely^  the  suppurative  »tfuje,  or  the  at4ig4»   of  wti- 
This  will  claim  eon.sideration  under  a  distinct  head.      It  will  b*     ' 
of  the  different  forms  of  cutaneous  eruption,  all  except  the  tufu. 
ciiLt  are  represented  in  the  sueceasivt*  changes  in  the  • 
namely,  enumerating  them  in  the  order  of  their  n?«ji 
vrsfcuf^^  pu}iftil^,  and  in   the  confluent  eruption  (tull». 

The  erufition  is  not  limited  to  the  skin.     SimuUaneously  witli  iu 
ance  on  the  cutaneous  surface  it  may  be  observed  to  a  prrati-^r  or  \t^m  cxict* 
on  the  mucous  membrane  of  the  nuruth  and  throat.     It   nTHMj»r>  h.  r.  ii 
ftirm  of  round  opaque  spots*     As  no  stratum  comeuin  ^xi^^ 
membrane,  the  formation  of  typical  vesicles  and  of  punt 
place.     Little  erosions  and  ulcers  rapidly  form  in  the  fri; 
The  membrane  surrounding  the  spots  is  swollen  and  int 
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mre  observed  especially  on  the  tongue  and  soft  palate.  They  are  liable  to 
occur  in  the  larynx,  trachea,  and  bronchi ;  on  the  conjunctiva,  leading  some- 
times to  ulcers  and  destruction  of  the  eye ;  within  the  nostrils,  in  the  exter- 
nal meatus  auditorius,  and  on  the  prepuce  or  vulva.  The  eruption  does  not 
occur  upon  serous  membranes,  and  probably  not  on  the  mucous  membrane 
of  the  stomach  or  intestine.  In  the  larynx  the  eruption  may  cause  laryn- 
gitis, which  may  prove  fatal.  An  instance  of  this  kind  has  fallen  under  my 
observation. 

A  striking  feature  of  the  primary  fever  pertaining  to  this  disease  is  either 
m  notable  remission  or  complete  apyrexia  on  the  appearance  of  the  eruption. 
The  pulse  falls  to  nearly  or  quite  the  normal  frequency,  and  the  heat  of  the 
skin  is  but  little  or  not  at  all  above  that  of  health  ;  and  the  thermometer  in 
the  axilla  shows  a  reduction  to  100^  F.  or  lower.  This  is  a  highly  diagnostic 
feature  of  smallpox,  provided  the  eruption  be  not  confluent.  In  the  confluent 
variety  this  feature  is  either  wanting  or  is  much  less  marked.  As  the  erup- 
tion progresses  the  febrile  movement  is  gradually  developed  or  increased. 

Stage  of  Suppuration. — With  the  change  of  the  eruption  to  pustules,  usu- 
ally on  the  sixth  day  afler  the  first  appearance  of  the  eruption,  there  is  a 
recurrence  of  notable  increase  of  pyrexia,  constituting  what  is  known  as  the 
Muppurafive  fever  or  the  secondary  fever.  The  pulse  becomes  more  or  less 
frequent,  the  heat  of  the  skin  is  sensibly  raised,  and  the  thermometer  denotes 
increase  of  temperature,  especially  in  the  evening  as  compared  with  the  morn- 
ing. The  perspirations,  which  up  to  this  epoch  are  likely  to  occur,  now  cease. 
In  mild  cases  of  discrete  smallpox  the  secondary  fever  continues  only  for 
three  or  four  days;  but  it  continues  longer  in  the  confluent  variety  irre- 
spective of  any  complication.  The  pyrexia  is  symptomatic  of  the  affection 
of  the  skin,  and  its  intensity,  other  things  being  equal,  is  proportionate  to  the 
degree  of  cutaneous  inflammation.  More  or  less  redness  and  oedema  of  the 
skin  are  apparent  in  the  spaces  between  the  pustules.  Tumefaction  of  the 
face  occurs,  and  is  often  considerable.  The  swelling  of  the  eyelids  is  often 
suflicient  to  close  the  eyes,  as  in  cases  of  erysipelas.  Swelling  of  the  hands 
And  feet  occurs  in  severe  cases,  especially  if  the  eruption  be  confluent.  The 
redness  and  swelling  are  accompanied  by  a  burning  pain,  as  in  erysipelas. 
Salivation  is  a  frequent  symptom.  In  severe  cases  of  the  confluent  variety 
it  is  often  very  profuse,  and  accompanied  with  more  or  less  swelling  of  the 
salivary  glands.  It  is  measurably  or  chiefly  dependent  on  the  eruption  in 
the  mouth  and  fauces.  It  is  rarely  observed  in  children.  In  severe  cases 
delirium  is  likely  to  occur  in  this  stage.  The  delirium  is  generally  passive,  like 
that  in  most  cases  of  typhoid  fever,  but  it  is  sometimes  active  or  maniacal. 
Other  ataxic  symptoms — namely,  subsultus,  carphologia,  and  coma-vigil — may 
also  occur,  denoting  always  a  condition  of  gravity.  Coma  occurs  in  a  certain 
proportion  of  fatal  cases.  Other  symptoms  are  due  either  to  complications 
or  to  anomalous  occurrences  which  will  presently  be  noticed.  Diarrhoea  is 
an  occasional  symptom,  and  is  always  an  unfavorable  omen.  The  duration 
of  the  stage  of  suppuration  is  four  or  five  days. 

Stage  of  Desiccation. — This  stage  begins  on  about  the  twelfth  day  of 
the  disease.  The  exceptional  eases  in  which  it  begins  much  earlier  or 
later  are  very  few.  The  tumefaction  and  redness  of  the  skin  diminish. 
The  pustules,  for  the  greatest  part,  break,  and  the  pus  concretes  into  a  thick 
scab.  Over  patches  in  which  the  eruption  is  confluent  there  is  a  continuous 
scabby  crust.  The  whole  face  in  severe  cases  is  covered  as  if  by  a  mask, 
presenting  a  hideous  appearance,  and  the  greater  portion  of  the  surface  of 
the  body  may  present  a  similar  aspect.  The  diminution  of  the  inflammation 
and  the  formation  of  scabs  are  first  observed  on  the  face,  afterward  on  the 
trunk  and  upper  extremities,  and  at  last  on  the  lower  extremitic^s.     During 
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this  stage  the  ^kin  exhales  a  sicketilng  charactenstic  odor.      In  cuiot  in  iHiick 
tho  eruption  is  confluent  the  stench  is  eJttreuiely  atlensive  and  luaT  U*  ikt- 
ccived  at  a  cundderahte  di^tanee.     The  spectacle  in  this  anil  thv  pn'trYQuit 
Ftage,  and  the  fetor,  render  smallppx  the  niuBt  repulsive  and  loatfiHijiui'  uf 
diseases.      In  mild  cases  the  staj^e  of  dcsieeatitJii  15  the  st^'_       ' 
The  scabs  fall  off,  leaving  the  skin  beneath  unbroken,  i>iil  ] 
oralioQ  continuing  for  a  long  time,  and  especially  appurrm  vu 
is  exposed  to  cold ;  but  in  ^^evere  cases  the  s*kin   benrrtth  r\n* 
iated  or  ulcerated,  the  scabs  are  liable  to  be  renewed, 
atioQS  sometinics  follow*      More   or  less  pyrexia   in 
into  the  stage  of  desiccation.     In  mild  eases  there  may  remain  no  [ 
traces  of  the  eruption,  but  in   the  great  majorily   of   cuat^  ib«ir^ 
cicatrices,    either    circular   or    linear,   which    are    known    as    -*  pitting*     iif 
**  pock-marksi/'     The  amount  of  pitting  will  depend  on  the  abundance  of  ti« 
eruption,  the  size  of  the  pocks,  and  the  de[ith  of  the  ulceration  a.     Stiowiif 
the  pocks  do  not  breaks  but  harden,  and  their  conl^ints  art?  ab^iorbed.     It  u 
probable  that  in  these  the  eorium  ih  not  involved  in  the  fiiUppunitloQ  miha 
the  vesicles  are  not  converted  into  pustules. 

To  recapitulate  the  relative  duration  of  the  sevcml  stmgea  in  the  majofitf  1 
of  cases  :  The  duration  of  the  stage  of  invasion  is  between  two  . 
of  the  stage  of  eruption,  about  five  days ;  of  the  stage  of  supp^ 
five  days  ;  and  of  tho  stage  of  desiccation,  between  six  and  ton 
the  duration  of  the  disease  in  cases  ending  in  recovery  bctwo<^T> 
twenty-four  days.    In  mild,  uncomjilicatcd  cases  the  n 
but  c.ouvalescence  may  be  indefinitely  prolonged  by  ul* 
other  complications. 

Various  complications  and  anomalous  events  arc  liable   h 
several  stages  of  the  disease.     Pharyngitis,  dependent  %m  the*  * 
the  pharynx,  is  sometimes  sufficient  to  occasion  much  pain  ai**.  ^x 
deglutition.     Laryngitis,  dependent  on  the  eruption  within  the  lar 
not  infrequent  occurrence.     It  is  denoted  by  huskiness  of  voici  .  <  r 
with,  in   some  cases,  more  or  less  difficulty  of  refipiration.       Ih     I 
inflammation  is  somctimt-.*  dipbtheritie,     (Edema  of  the  glottie:  ; 
siorial  accident.     Bronchitis,  also  from  the  eruption,  occwrs  in  a  •* 
portion  of  cases.     Sometimes  there  is  inflummation  of  tli 
intestinal   mucous   membrane.     This   is   rarely   of   the  di, 
F*neuraonitis,  pleuritis.  and  pericarditis  are  rare  cotnplicatitm^.      K^i 
including  the  acute  ulcerative  form,   Invs  been  observed  as  a    r-i  1 
Furunculif  or  boils,  and  subcutaneous  abscesses  are  not  unci-: 
concomitants  and  scfpiels,      l*hlcgmonous  tonsillitis  anil  ^iipp 
mation  of  the  cervical  lymphatic  glands  and  of  the  salivary  ^' 
ally  occur.     Krysipelas  on  the  face,  neck,  limbs,  or  body  ia  ;.,      -    , 
quent.     Gangrene  may  occur  on  part«  exposed  to  prt'dSiuret  itikd  son 
in  other  parts,     (Ophthalmia  is  an  important  complication,  M»metimei» 
to  [icrmanent  blindness   from  opacity  or  perforation    of    the   eurucji 
inflammation  in  the  throat  8ometime3>«  extendi  through  the  EustarhtaH^ 
and   gives  rise  to  median   otitis,  which   is  liublr  to  eventuate   in  d«afi»< 

Heurorrhage  in  various  situations  occurs  in  a  certain  proportion  of  i^v* 
Epistuxis  is  an  occasional  early  symptom,  hut  does  not  brt^fkm  «iisuaiiaI 
gravity  of  the  disea.^c.  Ha?maturia  in  sometime**  an  citrly  and 
symptooK     Hemorrhat^e  occurring  at  any    fHnud  nf   the   d:  ti 

immth,  throat,  air-tubes,  ur  bowels,  Hcconipanied  by  pctc* 
H*jnu»timcs  \\y  an  extra vasution  of  blood   into  the  packs,  ch 
malignant  cases.    Hemorrhagic,  scorbutic,  and  black  variola  ar*  pCi 

to    the   disease   a^    ivIiilMhil    in    iln-si^    aisi's,      Tl><'    niost    Am 
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hemorrhagic  smallpox  is  that  in  which  an  acute  hemorrhagic  diathesis  devel- 
ops in  an  early  stage  of  the  disease.  The  disease  has  then  been  called  j)///- 
pkira  variolosa.  Death  may  take  place  in  these  cases  before  any  eruption 
characteristic  of  smallpox  has  appeared,  and  then  a  diagnosis  is  possible  only 
from  a  knowledge  of  the  etiology  of  the  case.  In  females  menstruation  may 
occur,  and  if  not  irregular  or  profuse  it  is  not  an  untoward  event.  Metror- 
rhagia often  occurs  in  hemorrhagic  cases. 

Albuminuria  is  St  symptom  of  not  infrequent  occurrence  in  severe  cases. 
It  is  probable  that  the  coma  which  occasionally  occurs  is  sometimes  due  to 
ursemic  poisoning  dependent  on  acute  nephritis.  Orchitis  and  ovaritis  are 
rare  complications.  Inflammation  of  the  synovial  membranes  of  the  joints, 
sometimes  with  serous  and  sometimes  with  purulent  exudation,  is  also  an 
infrequent  complication.  Paralysis  of  the  lower  extremities  and  of  the 
bladder  has  been  known  to  be  a  sequel  of  smallpox.  This  is  due,  accord- 
ing to  Westphal,  to  an  acute  disseminated  myelitis. 

Causatio.n'. — Smallpox  is  a  highly  contagious  disease.  It  may  be  com- 
municated by  means  of  a  virus — that  is,  by  inoculation — and  by  means  of 
inappreciable  emanations  from  the  body.  The  disease  is  readily  transported 
by  means  of  fomites,  which  may  retain  the  contagium  in  an  effective  condi- 
tion for  months  and  even  years.  A  very  transient  and  slight  exposure  often 
suffices  for  the  production  of  the  disease.  Thus,  it  is  not  infrequently  taken 
by  passing  in  the  street  or  meeting  in  public  conveyances  persons  who  either 
are  affected  or  have  recently  been  affected  with  it.  It  may  be  contracted  in 
hackney-coaches  which  have  been  used  for  carrying  patients  to  hospitals.  The 
disease  is  generally  supposed  to  be  communicable  in  all  its  stages,  but  undoubt- 
edly it  is  most  highly  so  during  the  stages  of  suppuration  and  desiccation.  The 
contents  of  the  vesicles  and  pustules  and  the  crusts  and  scabs  formed  by 
desiccation  contain  the  contagium  ;  and  it  is  probably  contained  not  only  in 
the  emanations  from  the  cutaneous  surface,  but  in  the  expired  breath  and 
perhaps  in  the  intestinal  excreta.  The  disease  may  be  communicated  from 
the  dead  body  by  means  not  only  of  a  virus,  but  by  inappreciable  emana- 
tions. Thus  it  has  been  contracted  in  the  dissecting-room  from  subjects 
dead  with  the  disease.  It  is  stated  that  a  cadaver  may  retain  the  virus  in 
a  condition  to  communicate  the  disease  for  an  indefinite  period — even  for 
several  years.*  The  following  instance  is  interesting  as  showing  the  com- 
munication of  the  disease  from  the  dead  body,  death  having  taken  place 
before  the  development  of  the  eruption  :  "  During  the  winter  of  1848-49  a 
young  man,  a  member  of  the  medical  class  of  the  New  York  University,  died 
suddenly  and  unexpectedly  in  the  night  under  the  care  of  a  physician  who 
had  not  thought  him  seriously  ill.  I  was  invited  to  the  autopsy,  and 
observed,  when  the  corpse  was  uncovered,  a  few  dark-red  spots  on  the  sur- 
face which  were  supposed  to  be  petechial,  the  principal  symptoms  of  his 
attack  having  been  gastric  with  great  debility,  as  we  were  informed.  The 
coffin  was  taken  home  to  a  New  England  village  for  burial,  where,  at  the 
funeral,  some  of  the  relatives  approached  and  opened  it  to  see  the  face  of  the 
decea.sed  before  it  was  inhumed.  Of  this  number,  eight  were  attacked  with 
smallpox,  no  other  persons  in  the  neighborhood  being  assailed."^  Whether 
the  disease  be  ever  produced  otherwise  than  by  means  of  a  contagium  is,  and 
must  always  remain,  an  open  question  ;  for  with  regard  to  reported  cases  in 
which  the  disease  has  appeared  to  originate  spontaneously  it  can  always  be 
said  that  there  may  have  been  some  unsuspected  and  untraceable  exposure. 

*  Vide  Nonvfan  Dicl.y  art.  "  Contagion." 

*  Vide  article  by  Dickson  in  the  Americtin  Journal  of  the  MtiUcnJ  Science.'*,  f«»r  July, 
18tf2. 
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Tbi>^  exiMaiJiitlBinHiore  mtlonal  than  tlie  suppofiitiun  that  tbv  g{n*eMj  ntix 
ih  lirotlueed  (fr.  novo. 

The  tiUi^ceptibility  U\  the  disc*u.sc  existij  nt  aH  njL^es,  hut  it  is  gnmtm/k  m 
ehildreti.     Soijju  persons  tire  whollv  insusceptible  t<j  it,  i?xpniiifi«f  ikeOMiiro 
AS  fully   tt>   possible   with   impunity,      ('uses  have   been  'in  vJur^ 

persons  have  become  susceptible  after  huving  been   insi  firr 

years.     Unknown  causes  peculiar  to  certain  times  and   pij» 
the   cootagium   in   the  di^usioa  of  the  disease^  so   that  ir 
cteniic.     lie  fere  nee  in  these  statements  is  had  i<o  the  prij<iuciiou  nl'  tW 
t^ase  in  the  natural  way  ;  that  is,  exclusive  of  inoculation.     Th<  4Ui«ai^  k* 
I hns  produced  is  distinguished  as  »«/«r«/ *wia/(^>ojr.     The   nt^gm   and  loihiB 
races  are  particularly  susceptible  to  the  disease.     As  a  rule^  tli*;  «>cci 
of  the  disease  once  eitinguisbes  the  susceptibility  ever  aifterward.    li 
however,  are  not  extremejy  infrequent  of  the  di&ea^e  Uavitig  been  c: 
twice,  and  it  has  been  known  to  c»ccur  thrice. 

Certain  interesting  factis  relate  to  the  susceptibility  of  thr 
A  pregnant  woman  affected  with  the  diseat$e  in&y  or  may  no 
jl  to  the  fielus.    The  devehipment  of  the  disease  befor«  bJr  " 
!he  death  of  the  child,  and  cases  have  been   reported  (>\ 
presenting  the  diflerent  stages  of  the  eruption*    The  dcntb  'iuj,  h^* 

ever,  does  not  always  oeour    Healthy  children  have  been  i  nTinj  tU 

evidence  of  having  passed  safely  through  the  disease  in  th«*  iji 
instanc»cs  the  disease  has  been  contraeted  before  birth,  but  tu-t 
^everiil  days  alWr  birth.    Kecovery  has  taken  place  undi*r  t' 
The  discMii***  may  be  eonimunicatcd  to  the  unborn  child  bv  « 
fourth  month  of  pregnancy,  and  pML'rhaps  before.     F 
may  he  received  inl4:>  the  syst^^m  of  the  mother  and  th*   i.  .>.^ 
without  the  mother  experiencing  the  disease.    This  fact  hati  h* 
aides  in  which  the  susceptibility  uf  the  muiher  had  bt»eu  extiu^ 
by  the  disease  having  been  experienced  or  by  vaccination. 

The  special  cause  i»f  this  disease  remainis  for  :i 
is,  there  is  a  period  of  iacuhatiou.    Tlie  dumtion  * 
five  days  and  nearly  three  weeks,  the  average   i 
twelve  and  fourteen  day!^*      Fact>  appe&r  to 
rulHHda  or  of  scarlatina  may  he  in  operation  simuitAiiettii 
tjon  of  the  special  cause  of  variola  ;  in  other  words^,  sma. 
binod   with   either   measles  or  scarlet   fevcf.     i*ase<^  bowcTcr 
the*^>  combinations  are  extremely  rare. 

During  an  epidemic  prevalei^ce  of  ^millpox  ca^'s  arc  mnm§ 
in  wHirh  all  ibe  symptoms  i»f  live  <■•-•'  -*'  ;->»  **;.,,.  ........ 

towtnl  br  an  eruption      The  clidca^ 
itml  of  ihe  stag(»  of  itivaaion.     Tbrs><'  ^ 

I  Wm  observed  that  persons  wbo  kav^  i 

)  kfiirv  of  »«iyiilpf>x  are  tben^fker  imittscepti ' 
|il^<«ctrfl   hj  T»criikalJ*i«»       Hei>re  it  Ikit  h* 

I  *ometitiii*:«i  occurs  tti  efiipuon;  a»d  .vc 

nvt^^niie  as  a  vat  hm  dlMse  rmrioSo  -  *♦> 

Th«c  qq^^stkin  %s  to  i^kat  is  tlie  iiiirutial  tma^ 
labium,  U  HOC  of  irrrai  pslKiilfi^iaJ  tatcivel. 
Weigrn  ami  tliat  tk  mnaJ  bacteria  i>r 

^i»bfrrTi*d  io  \\     ,  i  in  ibe  tittUrd,  m&  well  fts  r 

ftl«p%oiii  ^Hwm  mi  amll^x.     Tliis  view  ts  nov  a 
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period  of  the  stage  of  the  eruption  before  the  vesicles  are  distinct.  In  seek- 
ing to  determine  the  character  of  the  eruption  vesicles  should  be  looked  fur, 
and  next  their  umbilicated  appearance.  This  appearance,  it  is  to  be  borne  in 
mind,  is  almost  pathognomonic.  The  distinctive  characters  of  the  papules, 
as  determined  by  the  touch,  are  also  to  be  borne  in  mind — namely,  they  are 
granular,  hard,  and  deep-seated.  The  duration  of  the  stage  of  invasion  is  to 
be  considered — namely,  from  two  to  three  days.  The  prominence  of  lumbar 
pain  and  vomiting,  and  especially  either  a  remission  or  a  cessation  of  febrile 
movement  at  the  time  of  the  appearance  of  the  eruption,  are  important  diag- 
nostic features.  It  is  to  be  remarked  that  lumbar  pain  is  not  in  all  cases  a 
prominent  symptom,  so  that  its  absence  is  not  entitled  to  much  weight  in  the 
exclusion  of  smallpox.  An  examination  of  the  throat  and  mouth  should  not 
be  omitted.  The  round,  whitish,  or  ashy  spots  which  are  characteristic  of 
the  eruption  on  a  mucous  surface  are  generally  apparent  here  as  soon  as,  or 
before,  the  eruption  appears  on  the  skin.  The  appearance  of  the  cutaneous 
emption  successively  on  the  face  or  neck,  the  trunk  and  upper  extremities, 
and  the  lower  extremities  is  to  be  recollected. 

The  diagnosis  cannot  be  made  with  positiveness  prior  to  the  stage  of  the 
eruption.  Pain  in  the  loins  with  febrile  temperature,  taken  in  connection 
with  the  absence  of  the  symptoms  which  attend  the  access  of  the  other  erup- 
tive fevers  and  of  typhoid  fever,  should  excite  a  strong  suspicion  of  smallpox, 
especially  if  the  patient  be  not  protected  either  by  vaccination  or  by  having 
once  had  the  disease.  The  exclusion  of  rubeola  and  scarlatina  by  the  absence 
of  the  symptoms  characteristic  of  the  stage  of  invasion  in  these  diseases  is 
an  important  step  in  the  diagnosis  prior  to,  and  in  the  early  part  of,  the  stage 
of  eruption.  When  the  eruption  first  appears  the  differential  diagnosis  lies 
chiefly  between  these  fevers.  In  rubeola  the  Schneiderian  membrane  and 
air-passages,  and  in  scarlatina  the  fauces,  are  prominently  and  early  affected, 
as  will  be  seen  in  treating  of  these  fevers.  Moreover,  in  rubeola  the  stage  of 
invasion  is  longer,  and  in  scarlatina  it  is  shorter,  than  in  variola.  In  neither 
rubeola  nor  scarlatina  does  the  pyrexia  remit  or  cease  when  the  eruption 
appears.  Other  affections  liable  to  be  confounded  with  smallpox  are  lichen 
accompanied  with  pyrexia  and  a  secondary  syphilitic  eruption.  The  occa- 
sional occurrence  of  an  efflorescence  and  of  petechiae  preceding  the  eruption 
proper,  to  which  reference  has  been  made,  is  to  be  borne  in  mind.  The 
difficulties  attending  the  diagnosis  of  purpura  variolosa  have  already  been 
mentioned.' 

The  diagnostic  points  should  be  fixed  in  the  memory,  as,  in  view  of  the 
danger  of  the  diffusion  of  the  disease  by  exposure  before  its  character  is 
ascertained,  an  early  diagnosis  is  immensely  important.  As  another  induce- 
ment for  being  prepared  to  recognize  the  disease  promptly  it  may  be  added 
that  the  ability  of  the  physician  is  thereby  strikingly  shown,  while,  on  tiie 
ether  hand,  delay  or  failure  to  recognize  it  brings  upon  him  popular  censure. 

The  attempt  has  sometimes  been  made  by  criminals  and  impostors  to  simu- 
late the  eruption  of  smallpox  by  rubbing  the  skin  with  croton  oil  or  tartar- 
emetic  ointment.' 

Prognosis. — Unmodified  or  natural  smallpox  is  attended  with  much  danger 
to  life,  the  ratio  of  fatal  cases  being  as  1  to  8  or  4.    The  mortality  is  very  great 

*  Prof.  Janeway  calls  special  attention  to  the  clanger  of  mistaking  purpura  variolowi 
for  malignant  measles,  typhus  fever,  ulcerative  endocanlitis,  and  purpura  lupmorrlia^icti. 
Other  valuable  suggestions  are  contained  in  his  article  on  ''The  Diagnosis  of  Certain 
of  the  Infectious  Diseases/'  Medical  Newa^  July  17,  188(). 

*  For  an  example  vide  Report  of  the  Proceedinys  ojf  the  IllinoU  State  Board  of  Healthy 
Springfield,  HI.,  June  29,  1883. 
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iti  oases  of  tlie  confluent,  and  contjiderablj  le&a  \n  um    <n-i  r»M 
miio  iu  the  lattt^r  being  hs  1  to  10.     The  (ieath*n»t<?  van*-*  lietwttyi 
limitft  in  different  epidemics.     The  disease  is  much   ii>or«?  fii 
than  to  ttdtiltft,  and  is  e&peeially  fatal  in  early  infuncy.     It  i?-  i*e!j 

fut!il  to  aged  perHuns.  Death  is  sometimes  attributable  to  tht<  tut^Atij  of 
tlie  disease  ptr  8t\  Life  is  then  destroyed  before  the  eruption  U  VMuri 
and  wfthont  any  Important  eomplioation  having  takcfo  [ilaee,  Instanraitff 
this  kind  are  rare.  11'  death  take  phice  betV»re  the  nta^^e  uf  ^upput«tMm, n 
is  generally  due  t^j  Boiue  important  complieation.  Complicalioiu  wlucb  ut 
likely  to  prove  fatal  are — acute  laryngitis,  u^dema  glottidiM,  pu«uiti«aiiitia. 
ttcnle  ulcerative  eudocarditi?§,  and  an  affoetion  uf  the  kidney s  invnit-iic 
uraemia.  The  latter  Lb  to  be  su^^pected  in  ea«;ea  m  which  cuima  ui  t$mt 
eions  occur. 

Death  not  attributable  to  complicatiauB  is  generally  due  to  it -^  '- ' 

powers  of  the  system  to  support  the  cutaneous  aflVctinn  ;  hci 
other  things  being  equal,  is  proportionate  to  the  aujount  <•!    tri 
<N*nfluent    s^nmllpox    involves    a    very    extensive    suppurativr    int 
which  is  likely  to  lead  to  a  fatal   result  by  cxhauMiou.      Htit 
nosties  are — great  prneitration,  frequency  and  fecblcnt^ss  of  rh. 
delirium  and  other  ataxic  symptoms,  absence  or  subsidence 
tumefaction  of  the  face  and  extremities,  cessation  of  .salivtii 
hemorrhage  from  the  luueous  tncimbranes^  and  extra vasations  on  tin 
neous  surface. 

Death  taking  place  during  or  after  the  stage  of  desieeation  i*  ,, 
to  ulcerations  of  the  skin^  boils,  abseeaaes^  erysipclatoas  inflamiu;*;..^* 
grene,  contioued  diarrha:»a,  et<3. 

In  pregnant  women  !he  disease  in  its  gevore  form  h  likely  to  ioditac 
tion  or  miscarriage,  and  under  these  cireumaianccs  the  reauk  Lb  gui 
fatal. 


Treatment. — The  treatment  of  smallpox  embraces 
reference  to  the  eruption,  and  those  InJicaicd  by  the  jl 
irrespective  of  the  eruption ;  iu  other  words,  the  trejitmeut  i 

The  general  treatment  involves  the  same  pritu'iplcs  a^  do  t  li 
There  is  no  special  treatment.     The  disease  will  run  its  c«jur-'      u    . 
expectant  plan  is  to  be  pursued.     During  the  stage  of  irna-i  in 
of  the  febrile  movement  may  be  lessened  by  the  use  of  cidd  ilr 
lemonade,  carbonated  water,  allowed  as  freely  as  the  conditi.^i: 
will  permit/by  refrigerant  remedies  and  by  sponging  the  suH 
cold  or  tepid  water.     If  there  be  hyperpyrexia  the  wet  ^! 
with  cold  water  may  be  resorted  to,  as  practised  in  cases  of  i 
fever.     Refrigeration  is  not  objectiona-lile  on  the  score  of  im. n^ nr,; 
appt^arance  uf  the  eruption.     Cathartics  are  not  indicated,  but   c* 
ia  to  be  ri^movcd  by  mUd  laxatives  or  simpi-  i       Reun   ' 

nausea  or  vomiting  and  cephalalgia  are  fre«ju  u»atcd  in 

has  been  claimed  thut  the  sulphitea  have  a  muiiil  ' 

lessening  its  severity  and  danger.     Sansnm  udvih* 
doses  of  20  or  30  grs,,  given  every  third  nr  fourth  Liuur.     Hr 
a  useful  remedy  the  sulphocarbolate  of  sodium^  given  in  the.  ^ 
with   the  same  intervals,     I  have  met  with  practitioners  of  > 
from  their  tibservations  attributed  to  the  sulphites  &  favorable   nil.. 
the  disease. 

During  the  stage  of  the  eniption  prior  to  suppuititlon  pallHTi*-^ 
are  indicated  by  continued   nausea  or  vomiting,  vigilanci^,  re- 
rha*a  in  some  easefii^  etc.     The  various  complications  which  are  imor 
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will  also  furnish  therapeutical  indications.  It  is  probable  that  the  mineral 
acids  are  useful  in  this  fever  as  well  as  in  the  continued  fevers.  Alimenta- 
tion and  supporting  measures  in  some  cases  are  important  in  this  stage. 
These  measures  are  important  in  the  suppurative  stage  and  the  stage  of  desic- 
cation in  proportion  as  the  eruption  is  copious  and  confluent  and  the  general 
symptoms  are  indicative  of  asthenia.  The  principles  which  should  govern 
the  use  of  alcoholic  stimulants  and  tonic  remedies  in  conjunction  with  con- 
centrated nutriment  are  the  same  as  in  all  the  essential  fevers  as  well  as 
in  other  diseases  in  which  danger  in  the  direction  of  asthenia  is  more  or  less 
irominent. 

All  the  hygienic  conditions  which  are  so  important  in  the  treatment  of 
typhus  and  typhoid  fever  are  not  less  important  in  the  treatment  of  small- 
pox ;  and  of  these  conditions  the  freest  possible  ventilation  is  of  especial 
importance. 

The  local  treatment  embraces  measures  to  render  the  eruption  abortive  on 
the  face  or  to  prevent  the  disfiguration  caused  by  pitting.  The  treatment  for 
this  end  is  called  ectrotic,  this  term  signifying  to  miscarry.  The  ectrotic  treat- 
ment, extending  more  or  less  over  the  body,  has  been  supposed  to  be  useful 
by  limiting  the  amount  of  cutaneous  inflammation,  and  thereby  the  degree  of 
secondary  fever  and  danger  from  exhaustion.  Of  the  various  ectrotic  meas- 
ures which  have  been  tried,  the  following  have  been  found  measurably  suc- 
cessful : 

1.  The  careful  evacuation  of  the  vesicles  by  means  of  a  fine  needle.  This 
plan  was  advocated  by  Rayer.  It  calls  for  much  patience  on  the  part  of  the 
operator. 

2.  Evacuation  of  the  vesicles  and  cauterization  by  means  of  a  fine-pointed 
stick  of  the  nitrate  of  silver.  This  also  is  a  very  tedious  operation.  It  is 
highly  recommended  by  Velpeau,  Bretonneau,  and  others. 

3.  The  application  of  the  tincture  of  iodine  once  or  twice  daily  by  means 
of  a  brush  while  the  eruption  is  papular.  This  plan  was  introduced  by  Craw- 
ford of  Montreal  and  Samuel  Jackson  of  Northumberland,  Pa.  The  effect 
was  observed  by  Sargeant  in  thirty  cases,  the  treatment  being  limited  to  one 
side  of  the  face.  There  was  but  little  swelling  on  the  side  on  which  the 
iodine  was  applied  ;  the  vesicles  were  flattened;  and  the  pitting,  although  not 
prevented,  was  evidently  diminished. 

4.  The  exclusion  of  light  and  air  was  recommended  as  an  ectrotic  measure 
by  the  late  Dr.  Picton  of  New  Orleans.  This  is  effected  by  covering  the  face 
with  a  plaster  of  some  kind.  Covering  the  face  with  gold-leaf,  as  practised 
by  the  Egyptians,  according  to  Larrey,  must  be  useful  chiefly  by  excluding 
light  and  air. 

5.  The  application  of  a  mild  mercurial  ointment  spread  on  cloth  has  been 
highly  recommended  by  authors  in  diff*erent  countries.  The  risk  of  producing 
the  constitutional  effects  of  mercury  is  an  objection  of  considerable  moment 
to  this  plan.  Mercurialization  is  certainly  not  desirable  in  smallpox.  In 
view  of  this  risk  Bennett  was  led  to  substitute  for  the  mercurial  ointment 
calamine  saturated  with  olive  oil,  and  this  application  he  found  to  be  usually 
eflfective.  Skoda  and  Hebra  recommend  the  application  of  compresses  dipped 
in  a  solution  of  corrosive  sublimate  (grs.  ij-iv  to  water  gvj).  Niemeyer  pre- 
ferred a  weaker  solution  (gr.  j  to  §vj). 

6.  The  application  of  the  subnitrate  of  bismuth  and  prepared  chalk  in  equal 
parts  twice  daily,  after  smearing  the  surface  with  sweet  oil,  is  stated  to  be  an 
effective  ectrotic  measure  by  Hamilton  of  Illinois.* 

7.  Stokes  advised  the  application  of  poultices  over  the  face  as  the  surest 
method  of  preventing  disfigurement.     They  should  be  applied  at  the  earliest 
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A  *r.i  iri«"»Ti  ^if  £furta-p**'Trha  in  ^^r.*..  rt-rni  Tru^   i>eti  '»y 

f».  f'arU^Iic  arirl  has  \v^.i^j\  n?»€'l  wirh  saiMvsH  hv  Lemair 
a^i''!  is  to  V»f»  )i/|rK'fiffl  by  alrohol.  antl  »cri.i'»ti  ^y  mi*:iiis  »i 
^11  V^Tn-ih  «!*  «'»<»ri  a*  th^  contfiit^  of  thr>  v.**4ii'ii*s  ;ihi::ii  -d 

10.  Tbf  af»|.li^atioTi  of  col'l  mvt  cloth-*  to  t;hi*  sk:ii  *  r 
an  fffi^ifnt  frtrotic  mc^asun*. 

\*'u\(*  Uitm  vi\Tu\\t:  mraaurc.H,  the  lo<»aI  ?r*»:iniii»nr  ■*! 
lofiofi.^  to  ahfttf  iiihIuo  hfat^aw'ak  fi/ilnrion  -t'  cK«*  'liiorrti 
po[»ti'i  afi'l  to  allay  pruritua,  ao(»thin^  nn£ru»*nr.'*  ia  z\i%*  -ui 
aKsorlMfit.  jM»wrl«Tf».  If  iilcoration.H  follow  th»*  tliilinir  »if 
r<'<jniro  tli^  paiiM*  ajiplicatioiiH  aa  iiUmth  f^cr;»iiTinz  aniier  i 

It  aliniiM  ln»  an  olijiM-t  of  treatment  to  pr^vrnc  chi*  imr 
on  tlH»  fcmjunrtival  nifnihratif.  The  continued  ap^iii^am 
with  cmM  watrr  ia  HilviaaMe  for  thin  object. 

With  A  virw  ti»  prevent  diffuHion  of  the  diM-a^e  paE-*ai 
charged  frtmi  honpital,  tir  if  treated  at  home  all>>w«=ii  *: : 
piirfaro  ia  mniidHidv  frrr  fmni  araba  and  rejK;ai«.-*l  sL.r 
Im'*.|i  eni]dnyi'U.  All  artirlra  of  clothing  worn  durioz  li 
h>fll  at  tlip  hospital,  ur  in  cnaca  in  private  practice  Aesca 
a«i  a  nicatiR  of  fh>atn\vin^  tho  contapnm  should  not  lie  : 
(•inn*),  aftrr  viHitin^  patirnta  afl'rctrd  with  thia  disease.  K 
])ati(>!itM  nntil  at^or  having  boon  antfioiontlj  in  the  open  a: 
to  bo  di^^ipatod  by  froo  vontilatinn.  Tho  hands  shoo] 
loavinjr  tin*  hnMj>ital  or  hou^o.  and  ohaiigo  of  dre^s  U 
pationt^.  osporiiilly  yiMing  ohildron.  is  to  be  recomnicDd 

Modified  Smallpox,  or  Varido: 

Thn«  far.  amallpov  ha**  Ivon  ot»nMdon'd  as  produced 
♦  ion*   nr  tbo  oont:»\:iiun    \n   foniitos — that   is,  natural   si 

iiiii.i-.it.  .^t.  .1     1\\      \  ■»..?:    -.T'.-   !  MiT.-riillv    tn.tJiti.w^    ou    i^o.:i 
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China  and  Persia.  Imported  into  Turkey,  the  practice  was  introduced 
thence  into  Great  Britain  by  Lady  Mary  Wortley  Montague  in  1721.  It 
was  not  adopted  in  France  until  1764.  In  the  same  year  of  its  intro- 
duction into  Great  Britain  a  large  number  of  persons  in  Boston  and  the 
▼idnity  were  inoculated  by  Zabdiel  Boylston.  Boylston  was  the  first  to 
note  this  important  fact  relating  to  variola  produced  by  inoculation  :  namely, 
that  the  average  period  of  incubation  is  shorter  by  several  days  than  in  cases 
of  natural  smallpox.  Hence  the  production  of  natural  smallpox  may  be  anti- 
cipated and  prevented  by  inoculation  after  known  exposure  to  the  miasm  of 
the  disease. 

The  eruption  in  cases  of  inoculated  smallpox  or  after  variolation  is  usually 
alight.  The  pocks  rarely  exceed  one  hundred.  Many  of  them  abort ;  that 
is,  they  do  not  proceed  to  suppuration.  The  secondary  fever  is  slight  or 
wanting.  There  is  very  little  constitutional  disturbance  and  the  disease 
leaves  little  or  no  pitting.  These  statements  are  true  in  the  main.  Excep- 
tionally, when  inoculation  was  largely  practised  the  disease  was  severe.  The 
rate  of  mortality  was  exceedingly  small,  varying,  according  to  Shattuck,  in 
23,000  cases  in  Boston  between  5  and  30  deaths  in  1000.  Transferring  the 
virus  from  persons  successively  inoculated,  the  disease  becomes  progressively 
more  and  more  modified,  until  at  length,  as  a  riile  to  which  there  are  excep- 
tions, the  eruption  consists  only  of  the  pustule  formed  at  the  point  of  inocu- 
lation, with  a  few  pustules  developed  around  this  mother-pustule.^ 

As  a  rule,  variolation  affords  complete  protection  ever  thereafler  against 
smallpox.  For  those  who  availed  themselves  of  it,  therefore,  it  was  a  great 
blessing  prior  to  the  discovery  of  vaccination ;  but  it  contributed  to  the 
diffusion  of  the  disease  by  multiplying  the  foci  of  contagion,  and  since  the 
discovery  of  vaccination  it  has  ceased  to  be  resorted  to  as  a  means  of 
avoiding  the  danger  and  disfigurement  of  natural  smallpox.  Under  certain 
circumstances,  however,  the  physician  is  not  only  justified  but  it  is  his  duty 
to  practise  inoculation.  These  circumstances  are  the  known  exposure  of 
persons  who  have  never  had  the  disease  and  who  are  unprotected  by  vac- 
cination, and  an  inability  to  obtain  the  vaccine  virus.  Inoculation  should 
then  be  resorted  to  in  order  to  secure  the  great  advantages  of  modified 
smallpox.  The  late  Prof.  Dickson  advocated  a  restoration  of  the  practice 
of  inoculation,  in  addition  to  vaccination,  with  a  view  to  test  the  protective 
power  of  the  latter,  and  to  destroy  as  completely  as  possible  all  susceptibility 
to  the  disease.' 

At  the  present  day  in  most  cases  of  varioloid  the  modification  is  due  to 
vaccination.  Vaccination  does  not  always  afford  complete  protection. against 
smallpox,  but  in  general  the  disease  is  materially  modified. 

In  varioloid  the  primary  or  eruptive  fever  in  the  stage  of  invasion  is  oft<in 
as  marked  as  in  cases  of  natural  smallpox.  The  duration  of  this  stage  may 
be  longer  than  the  average  duration  in  ordinary  variola.  The  eruption  is 
usually  far  less  copious  ;  a  few  pocks  only  may  appear,  and  the  eruption  may 
even  be  limited  to  a  single  pock.  The  eruption  passes  more  rapidly  through 
the  successive  changes,  the  maturation  being  completed  in  five  or  six  days. 
Frequently  the  eruption  aborts  to  a  greater  or  less  extent.  It  may  stop  at 
the  vesicular,  and  even  at  the  papular,  period.  More  or  less  of  the  vesicles 
dry  up  without  breaking.  The  general  symptoms,  as  a  rule,  are  much  milder 
Uian  in  most  of  the  benign  cases  of  natural  smallpox.  The  secondary  fever 
is  either  slight  or  wanting,  and  the  convalescence  is  speedy.  Exceptionally, 
cases  are  severe,  and  the  disease  proves  fatal  in  a  ratio  varying  between  7  and 
10  per  cent. 

*  Vide  Trousseau,  diniqiie  medicale,  tome  i. 

*  Am.  Joum.  of  Medical  Sciences,  July,  1862. 
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Smallpox  i8  modified  in  a  certain  proportion  of  cases  spontaneously ,  iIim^k 
is,  irrespective  of  inoculation  or  vaccination.  Cases  presenting  the  characie^^ 
of  varioloid  occurred  prior  to  the  practice  of  inoculation  and  the  discove  -^ 
of  vaccination.  They  were,  however,  rare.  Finally,  modified  smallpox  ^ 
varioloid  is  likely  to  be  the  form  of  the  disease  when  it  occurs  in  those  w^;^ 
have  before  experienced  it.  In  all  cases  of  varioloid  it  is  to  be  borne 
mind  that  the  disease  is  essentially  variola  or  smallpox,  and  that,  hower---^ 
mild  may  be  the  cases,  they  are  capable  of  communicating  to  persons  unp^^^ 
tected  a  severe  and  fatal  form  of  the  disease.  ^ 

The  DIAGNOSIS  in  cases  of  varioloid  offers  difficulties  which  do  not  obl^  ^ 
in  cases  of  unmodified  smallpox.     The  disease  most  likely  to  be  confoun(^^ 
with  varioloid  is  rubeola  or  measles.     The  different  points  will  be  stated   /^ 
treating  presently  of  the  latter  disease. 

In  eases  of  varioloid  oftener  than  in  ordinary  variola  the  eruption  is  lial/^ 
to  be  preceded  and  accompanied  by  an  efflorescence  bearing  con8ideri6/e 
resemblance  to  scarlatina.  Until  the  variolous  eruption  is  developed  the 
disease  may  be  supposed  to  be  scarlatina.  The  occurrence  of  papules  k 
the  midst  of  the  efflorescence  and  the  remission  or  cessation  of  pyrexia  are 
the  differential  points.  Moreover,  an  examination  of  the  mouth  and  throat 
may  show  the  characteristic  eruption  here  before  its  distinctive  charictm 
on  the  skin  are  apparent.  The  occurrence  of  a  scarlatiniform  eruption 
explains  in  some  cases  the  supposed  coexistence  of  variola  or  varioloid 
and  scarlatina.  An  eruption  resembling  that  of  varicella  has  been  observed 
in  some  cases  of  varioloid  (variola  varicelloides). 

The  TREATMENT  of  Varioloid  does  not  claim  separate  consideration.  Tbe 
same  principles  are  involved  as  in  the  treatment  of  ordinary  smallpox.  The 
comparative  mildness  in  the  great  majority  of  cases  renders  active  treatment 
unnecessary.     Usually  little  is  required  except  hygienic  measures. 

Vaccinia,  or  Oowpox. 

Vaccinia  and  cowpox  are  names  of  a  disease  of  the  cow  which,  commu- 
nicated to  man,  destroys  in  the  great  majority  of  cases  for  a  certain  period 
the  susceptibility  to  smallpox,  and  in  the  cases  in  which  it  does  not  offer 
complete  protection  against  the  latter  disease  renders  it,  as  a  rule,  mild  ini 
devoid  of  danger.     Cowpox  is  transferred  to  man  and  from  one  person  t<^ 
another  by  the  introduction  of  a  virus,  and  never  at  a  distance  by  infection. 
The  operation  for  its  communication  is  called  vaccination.     For  the  employ- 
ment of  vaccination  as  a  means  of  preventing  smallpox  the  world  is  indebted 
to  the  immortal  Jenner.     The  discovery  was  promulgated  by  Jenner  in  179^.,. 
aft^jr  a  series  of  observations  and  experiments  which  had  occupied  his  atten- 
tion for  twenty  years.    The  fruits  of  this  transcendently  important  discoverer 
have  been  the  saving  of  an  incalculable  number  of  lives  which  would  other- 
wise have  been  destroyed  by  one  of  the  most  loathsome  of  diseases,  and  the^ 
prevention,  to  an  extent  which  cannot  be  computed,  of  the  disfigurement  and 
other  distressing  effects  which  smallpox  is  liable  to  produce  when  it  does  not 
prove  fatal.    Of  all  the  benefactors  who  have  ever  lived,  no  one  has  coqferred 
on  mankind  such  immense,  palpable,  and  time-lasting  benefits.    Yet  outside  of 
the  ranks  of  the  medical  profession  how  many  are  ignorant  of  the  name  of  tbe 
discoverer  of  vaccination  !    The  practice  of  vaccination  met  at  the  outset  with 
much  hostility,  but  Jenner  lived  to  see  it  triumph  over  all  opposition,  and  to 
witness  the  beginning  of  beneficent  results  which  will  accumulate  from  age 
to  age  until  the  end  of  the  world,     The  practice  was  introduced  into  thi« 
country  in  1799,  notwithstanding  a  bitter  popular  prejudice,  by  Benjamin 
Waterhouse  of  Boston,  the  first  professor  of  medicine  in  Harvard  Univewitj. 
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Connected  with  vaccinia  and  vaccination  are  questions  of  great  interest  and 
importance  which  have  given  rise  to  extended  experimental  and  statistical 
researches,  jis  well  as  much  discussion.  They  have  occupied  a  considerable 
share  of  medical  literature  since  the  time  of  Jenner.  Certain  points  are 
still  unsettled  and  claim  further  investigation.  The  scope  and  character  of 
this  work  allow  of  only  a  brief  statement  of  facts  and  the  opinions  most  con- 
sistent with  existing  knowledge,  considered  with  direct  reference  to  the  prac- 
tice of  medicine. 

Directing  attention  first  to  the  descriptive  history  of  vaccinia  in  man,  on 
the  third  day  after  vaccination  (the  operation  being  usually  performed  on  the 
arm  near  the  insertion  of  the  deltoid  muscle)  red  points  slightly  elevated — 
that  is,  small  papules — are  apparent  at  the  spots  where  the  vaccine  virus  was 
inserted.  On  the  fourth  day  the  papules  are  more  developed  and  reddened. 
On  the  fifth  day  vesicles  are  discoverable.  The  vesicles  increase,  present- 
ing an  umbilicated  appearance,  and  on  the  eighth  day  they  attain  their  full 
development,  being  elevated  two  to  three  lines  and  measuring  one-third  of 
an  inch  in  diameter.  The  vesicles,  like  those  of  smallpox,  are  multilocu- 
lar,  flattened  at  the  summits,  and  contain  a  transparent  viscid  liquid  called 
the  vaccine  lymph.  On  the  seventh  or  eighth  day  a  red  areola  is  apparent, 
extending  one  to  three  inches  around  the  pocks,  increasing  in  redness  until 
the  ninth  or  tenth  day,  and  the  contents  of  the  vesicles  become  more  or 
less  purulent.  At  this  time  there  usually  is  slight  pyrexia  with  some  local 
pain  and  pruritus.  The  lymphatics  of  the  arm  become  swollen  and  the  glands 
in  the  axilla  may  become  enlarged  and  tender.  On  the  tenth  or  eleventh  day 
the  pyrexia  subsides  and  the  redness  around  the  pocks  diminishes.  A  dark 
spot  soon  appears  in  the  centre  and  gradually  extends  over  the  whole  of  the 
pocks.  The  pustules  desiccate,  and  at  about  the  fifteenth  day  they  arc  con- 
verted into  black  hard  scabs,  which  fall  oflf  usually  at  about  the  twenty -fifth 
day  from  the  date  of  the  vaccination.  During  the  progress  of  the  vaccine  affec- 
tion vesicles  having  the  distinctive  characters  of  vaccinia  have  sometimes  been 
observed  on  other  parts  of  the  body.  It  is  probable  that  these  are  caused  by 
the  patient  scratching  the  vesicles  on  the  arm  and  carrying  therefrom  lymph 
containing  the  virus  on  the  finger-nails  to  parts  where,  owing  to  the  abrasions 
of  the  skin,  self- vaccination  is  the  result.  Experiments  show  that  between 
the  fourth  and  the  ninth  or  tenth  day  the  characteristic  vesicles  may  be  mul- 
tiplied at  will  by  revaccinating  with  lymph  from  the  vesicles  produced  by  the 
primary  vaccination.  Lichenous  or  vesicular  eruptions,  the  latter  lacking 
the  distinctive  features  of  vaccinia,  not  infrequently  accompany  or  follow 
vaccination.  Finally,  permanent  cicatrices  denote  the  situation  of  the  vac- 
cine pocks.  The  cicatrix,  provided  the  vesicle  have  pursued  a  regular  course 
and  subsequent  ulceration  have  not  occurred,  is  characteristic,  presenting  a 
series  of  depressions  or  pits.  The  period  of  incubation  in  vaccinia  is  some- 
times considerably  protracted  in  consequence  of  the  existence  of  some  other 
afifection  or  from  causes  which  are  not  apparent. 

A  most  important  practical  point  connected  with  vaccination  is  the  discrim- 
ination of  veritable  and  complete  vaccination  from  an  incomplete  or  a  spu- 
rious affection.  The  development  of  vesicles  of  full  size,  the  successive 
stages,  and  the  duration  of  the  affection,  together  with  the  characteristic 
appearance  of  the  vesicles  and  the  cicatrices,  are  the  criteria  for  detorniiiiing 
this  point.  Simple  sores  having  no  specific  character  may  be  the  result  of 
vaccination.  Incomplete  vaccinia — vacctntjtd^  as  it  was  termed  by  Trousseau 
^is  denoted  by  the  vesicles  being  developed  more  quickly  and  progressing 
to  desiccation  more  rapidly,  by  their  swollen  size  and  conoidal  form,  and  by 
the  absence  of  cicatrices  or  of  the  appearance  distinctive  of  the  true  vaccine 
cicatrix.     In  view  of  the  immense  importance  of  a  true  and  perfect  vaccina- 
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lion  to  those  who  suppose  theraselves  to  be  prott?cted  taallfas,  ibf 

responsibility  of  ptTformiiig  vaccination  sbould  never  b  ikeit  VrtkMt 

not  practically  ffuniliar  with  vaccinia.  It  is  obvitmglj  tar  brtter  that  *|*f» 
son  shoul<i  not  bave  been  vaccinntcJ,  with  a  kn«iwU*«igc  of  ihi*  rmi%  tJuD  iUl 
be  should  incorrectly  believe  himself  to  have  had  veriuble  and  fH>inpiete  o«w- 
pox,  since  tbia  belief  invr^lves  a  false  security  leading  Ui  e:cp06«fw  wiUk 
might  otherwise  be  avoided. 

It  is  now  generally  believed  that  cowpox  is  not  identical  wttll  gmillp^. 
ftltbough  allied  to  it.  The  virus  obtained  from  the  the  cow  by  iiKMnwiai 
with   ihe  timallpox  virus  (retro-vaccination,  115  it  is  called)  is  !•■  ' 

iiable  as  affording  proteetion  against  smallpox  in  man.  but  it  b  . 
repeatedly  to  communicate  the  latter  disease.      Vi  '  l*u*  al 

is  therefore  never  to  be  employed  in  vaccination.*     i  ^;^<?'Tn  f^ 

contirmed  the  correctness  of  the  opinion  held  by  Jtrtitn-i 
sometimes  seen  in  horses,  known  as  ffreaj^ — called  by  th 
jamhe4 — is  identical  with  cowpox,  and  that  vaccinia  in  mno  may  be  4«nt>BJ 
from  this  source.  As  to  the  origin  of  the  didcane  in  the  c>t>*  tbr  iir»«i» 
entertained  that  cowpox  is  a  disease  mi gtiterU,  and  ibere  \f^  nu  y  id 

that  it  is  usually  or  necessarily  derived  from  any  other  iinttntti,  .  .♦  .  ^.oit 
lymph  contains  bacteria,  but  whether  these  organisms  represeut  tin*  conUfii* 
of  the  lymph  or  not  is  a  question  still  undecided.  The  ex  peri ni  *  -^  ^\w^ 
veau  bave  rendered  it  probable  that  the  contagium  1^3  a  moleei]  atr. 

and  is  not  dissolved  in  the  lymph. 

Other  questions,  the  importance  of  which  is  obvioua,  an^,  Wlial  lUfrffviil 
protection  against  smallpox  is  afforded  by  cowpox?  and,  Wl 
of  the  protectioti  not  being  universal  and  complete?  In  ft 
cases  vaccination  affords,  for  a  time  at  least,  absolnr 
pox.  In  these  cases  the  situation  of  persons  va<  r 
tibility  to  the  latter  disease,  is  precisely  as  if  naturai  or  in^ 
had  l>een  experienced;  but  in  a  minority  of  case*  the  jiniit*. 
tiab  The  susceptibility  to  smallpox  is  not  destroyed,  but  tlie  dr 
rially  modified,  constituting  what  is  called  rarluhAtl,  At  certai.* 
places,  the  causes  which  give  rise  to  the  epidemic  prevalisncD  of 
being  unusually  efficient,  a  considerable  number  of  vaccinate  I  t  - 
affected  with  varioloid.  Owing,  however,  to  the  compar 
varioloid,  the  rate  of  mortality  is  very  small,  Jind  therefore  i uu  r..  f< 
the  relative  number  of  vaccinated  persons  who  become  uffcrted  with  tMidtM 
smallpox.    It  is  to  be  remarked  that  smalljiox  in  a  eertn  <  of  qmo 

is  experienced  a  second  time.     From  the  ftillowing  st^it  \  ^x*^ 

that  not  much  more  protection  is  afforded  by  the  oc  bf 

vaccination:  Of  5774  boys  admitted  into  the  RoyuJ  \^X 

sea,  England,  in  forty-eight  years,  11K50  had,  nn  ;■  \  amIK 

pox,  and  3824  either  had  marks  of  vaccination  or  th-  •  eiitilai 

Of  the  former,  lj,15  per  ItlOO,  and  of  the  latter,  7.«»t>  per  HMIO,  contiacfni 
smallpox  subsequently  during  their  residence  in  the  asylum.* 

The  opinion  widely  prevails,  and  appears  to  be  well  founded,  that  the  cxuot 
of  j»rotection  afforded  by  cowpox  is  less  in  the  hitter  fb  c^  '•-  'i'  i...*...p  r^ifi 
of  the  period  which  has  elapsed  since  the  discovery  of  \  *,  i 

larger  proportion  of  vaccinated  persons  have  had  variolorj 
heretofore,  and  hence  many  have  been   led  to  entertain  tl 
vaccine  virus  has  deteriorated  in  consequence  of  it«  traiiami^^iiju  iiuiii 
son  to  person. 

'  Viile  Jtmrn43t  0/  ihf  Oynaxolopk<tl  Saeii^^  qf  BMton^  April  and  June»  1H7S, 
diMiiurHe   hy    Dr.    llQutv  A.  Martin. 
*  Vide  Beyuuldti'f  Systrm  of  Medkine, 
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Another  reason  for  the  increase  of  varioloid  among  those  who  have  been 
vaccinated  is,  that  the  protective  influence  of  vaccination  diminishes  after  the 
lapse  of  a  certain  number  of  years.  Varioloid  occurs  much  oflener  among 
those  more  or  less  advanced  in  life  than  among  the  young.  The  length  of 
time  which  has  elapsed  after  a  vaccination  may  fairly  be  considered  as  enter- 
ing into  the  etiology  of  varioloid.  The  importance  of  revaccination  rests 
upon  this  fact.  Revaccination  after  the  lapse  of  a  greater  or  less  number  of 
years  is  completely  successful,  as  regards  the  production  of  the  vaccine  dis- 
ease, in  a  considerable  proportion  of  casesj  and  partial  success,  as  shown  by 
imperfect  or  vaccinoid  vesicles,  is  still  more  common.  The  epidemic  preva- 
lence of  smallpox,  embracing  many  cases  of  varioloid  among  vaccinated  per- 
sons, has  been  promptly  and  completely  arrested  by  universal  vaccination  and 
revaccination. 

The  importance  of  revaccination  being  admitted,  the  inquiry  arises,  How 
often  should  it  be  resorted  to  ?  There  is  no  known  law  governing  the  duration 
of  the  protective  influence  of  a  single  vaccination.  Probably  the  duration 
▼aries  widely  in  different  persons,  and  some  persons  are  protected  by  one  vac- 
cination for  life.  Some  have  thought  that  revaccinations  should  be  practised 
as  often  as  every  three  years,  and  others  that  an  interval  of  twenty  years  or 
more  is  allowable.  It  is  evidently  better  that  the  period  should  be  needlessly 
abort  than  too  long.  With  our  present  knowledge  the  propriety,  if  not 
importance,  of  revaccinating  every  five  years  is  to  be  advocated.  In  case  of 
known  exposure  or  when  smallpox  prevails  as  an  epidemic  it  is  proper  to 
revaccinate  without  regard  to  previous  vaccinations.  Revaccination,  in  fact, 
is  always  proper  as  the  readiest  and  safest  test  of  insusceptibility  to  smallpox. 

There  is  ground  for  the  belief  that  the  frequent  occurrence  of  varioloid, 
and  also  of  unmodified  smallpox,  among  those  who  suppose  themselves  to  be 
protected  by  having  had  cowpox  is  due  in  no  small  measure  to  imperfect  or 
spurious  vaccinations.  In  this  country  vaccinators  are  often  unqualified  per- 
sons. The  operation  is  performed  not  infrequently  by  those  who  make  no 
pretensions  to  medical  knowledge,  and  to  a  great  extent  by  irregular  practi- 
tioners. In  many  cases  persons  vaccinated  are  never  seen  after  the  operation, 
they  or  their  friends  undertaking  to  judge  for  themselves  of  its  success.  Hence 
many  persons  are  either  wholly  unprotected  or  but  partially  protected. 

A  cause  of  inadequate  protection  is  an  insufficient  number  of  vaccine 
vesicles.  Many  have  supposed  that  a  single  vesicle  is  all  that  is  required, 
and  that  the  only  advantage  of  inserting  the  virus  in  more  than  one  spot  is 
to  diminish  the  risk  of  failure  to  procure  a  single  vesicle.  In  many  parts  of 
this  country  it  is  not  customary  to  procure  more  than  one  or  two  vesicles. 
Facts  show  that  the  number  of  vaccine-vesicles  has  a  decided  influence  on  the 
amount  of  protective  influence  of  cowpox.  The  following  results  of  the 
analysis,  by  Simon,  of  nearly  6000  cases  of  smallpox  contracted  after  vacci- 
nation, with  reference  to  the  proportion  of  deaths  to  the  number  of  cicatrices, 
are  interesting  connected  with  the  present  topic :  The  ratio  of  deaths  among 
those  who  stated  that  they  had  been  vaccinated,  but  who  presented  no  vaccine 
cicatrix,  was  21}  per  cent. ;  among  those  who  had  one  cicatrix,  7}  per  cent. ; 
among  those  who  had  fwo  cicatrices,  4^  per  cent. ;  among  those  who  had  three 
cicatrices,  1}  per  cent. ;  and  among  those  who  had  /our  or  more  cicatrices, 
f  of  1  per  cent.^  In  a  primary  vaccination  it  is  desirable  that  from  four  to 
six  vesicles  should  be  produced  on  each  arm.  The  number  should  not  be 
less,  after  known  exposure  to  smallpox,  in  secondary  vaccinations.  A  less 
number,  however,  may  suffice  when  it  is  desired  only  to  test  the  fact  of  pro- 
tection by  previous  vaccinations. 

Within  the  past  few  years  an  important  practical  question  relating  to  vac- 

*  Aitken,  op.  cU, 
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nnatinn  has  arisen.     la  1866  a  case  of  spontjiineiifiA  cowp*** 

nt  Buaugowcy  in  France-     The  vims  obuined  from  lliifi  iii 

uatedf  through  succe.'ksive  inoculations  in  heifers  conducted   oj»    ! 

Um  sanctitjij  of  the  French  Academy  of  Medicine  and  with   t  i 

French  government.     The  virus  from   this  stock  having  b* 

this  crmntry  hy  Dr.  Henry  A.  Martin  of  Boston  in  18T0»  I 

piupply  through  n  continued  series  of  heifer  vaccinatioa»  ;  aud  Mtitx 

the  HUpply  haH  been  kept  up  from  virus  derived  from  tbb*  stock  iti  N 

untl  some  other  cities.    The  terms  animal  and  bovine  virus  are  used  r 

gui.nli  thfit  derived  immediately  from  the  heifer,  that  derived  from  tl 

Buhject   being  called  humanized  virus.     The  important  practical  *jm 

whether  the  unimul  viru.s  affords*  greater  proteclii^n  agains^t  smanpoi 

humimized  virus?    That  the  latter  has  deteriorated  in  consM;c|ueni 

from  the  cow  seems  certain.     Vaccination  with  the  long-huma' 

less  constantly  successful  in  producing  vaccinia  than  formerly  ;   " 

tion  of  perMonswho  have  been  vaccinated  with  this  vims  is  nfteiiet  - 

and  a  diminished  protection  is  shown  by  the  greater  nunaber  of  ^ 

persons  who  become  affected  with  varioloid.     The  opinion  tbuT 

with  the  animal  virus  secures  a  more  complete  and  a  longer  ex- 

the  danger  of  contracting  smallpox,  is  shared  by  many,  and  tbi^  \ii 

extensively  used  in  this  country  instead  of  the  humanized  vini»       !• 

to  be  determined  by  the  results  of  a  long  experience  whether — 

at  the  present  time  the  animal  virus  has  a  greater  proteetivi 

power  may  not  become  deteriorated  by  distant   remove;*   fmm    B«si 

^lock  in  heifers,  as  there  is  reason  to  believe  has  been  the  cas<'  in  tbr 

race,     This,  however^  is  a  consideration  which  concerns  the  faturv;  an j  » 

deterioration f  if  it  occur^  would  only  render  it  iDiportaDt  to  tmke  adnni 

At  different  periods  of  other  instances  of  vaccinia  of  spontaneous  ongja' 

the  cow.  in  this  way  renewing  the  stock. 

Vaccinia  ia  man  produced  by  the  animal  virus  dtfien  in  eerudu 
Arom  the  disease  produced  by  the  long-humanired  rirns.      The  fttU 
opmcnt  of  the  vaccine  pock  requires  a  longer  period  \  the  ^oA 
increase  for  several  days  after  the  eighth  day,  thi*  being  tlie  | 
for  the  full  development  of  the  pock  after  vaecinalinn  with  tl 
ized  virus;  and  the  pock  is  of  larger  size.     The  • 
the  eighteenth  or  nineteenth  day.  and  they  rem:rin 
twenty-fifth  and  the  thirty -fifth  day.    The  vc^i  -pootaaoottikfi^ 

ture.  and  the  crust  preserves  the  form  of  the  \<  -  .**  isnlitEetUra  fl» 

tre.  The  constitutional  symptoms  are  more  marked,  in  a  small  proporoot^ 
cases  (1  in  50)  a  vesicular  eruption  occoxs  over  the  bodr,  and  th«  veAdvii 
clothe  inspection  are  found  to  be  umbilicated.  The  developioctit  of  a  itMKolar 
eruption  after  vaccination  has  also  been  observe'^  ^•»»'  »^'*-  •-  ^'^  Wjtlimyxl 
to  these  pointf^  of  difference,  the  disease  as  no  aaiaal  rirM 

c  •'     lis  with  the  disease  as  described  an'  m  i  \  io«  carficfin^ 

c  r» — a  fact  which  in  itself  renden^  ]  ue  d^tcriocmlM  of  tli 

hiuuuin£»Ml  and  the  superiority  of  the  animal  vini>.* 

Assuming  that  the  animal  or  bi^vine  virus  is  rnoal  to  ibc  kuBttmaed  ia  iu 
protective  power  (and  at  least  tliis  must  be  rimecded),  tbcffB  are  ccrlaaijlfia* 

*  The  term  rponUtveanut  i£  here  used  lo  diftingtii^  it  fnitm  l\m  ds^Bt  fmkmtiL  ^ 
rHro-vBccsnaliaEi.    Whether  onrpox  be  evcf  ui  a  hrowkr  wmmtt  ^fgrn^mmmh^^ 
quertion, 

'V  v.-*:>  t-  r 1  -#  >^  /^ i.  j  *    t  ^_  ^-  ^  ^  f^  ^^  .  ^ 

*  Vm  icdtmtbn,**  ht  Dr.  Fmik  P.  Po^er.  u  A^^mh^i  U^ 

pf  Sktn  iftmt»rx^  in^itfti^eii  br  Bolfel^t  iiid  ill  artkle  o«  "  Yiiri— lim*  m  rhpi  'i 
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tages  which  the  fonncr  has  over  the  latter.  There  is  far  less  liability  to  local 
accidents — namely,  ulcerations  and  erysipelas.  Dr.  Martin  states  that  in 
April,  1872,  there  had  been  at  least  400,000  revaccinations  made  in  this 
country  with  the  Beaugency  virus,  and  no  case  of  death,  of  erysipelas,  or 
of  post-vaccine  variola  had  been  reported  among  them.  Another  advantage 
is  a  more  uniform  success  in  both  primary  vaccinations  and  revaccinations. 
Another  is  that  the  supply  of  virus  can  always  be  made  to  meet  the  demand. 
Again,  an  advantage  which  has  only  to  be  named  for  its  importance  to  be 
apparent  is  the  fact  that  the  virus  from  the  heifer  is  incapable  of  communi- 
cating syphilis.  Granting  that  the  risk  of  syphilis  is  small  when  humanized 
virus  is  used,  there  is  nevertheless  a  risk ;  and  syphilis  has  repeatedly  been 
communicated.  It  is  an  immense  advantage  to  eliminate  all  danger  in  this 
direction. 

Deterioration  of  the  humanized  virus  is  to  be  added  to  the  causes  pre- 
viously enumerated  of  the  apparent  inadequateness  of  vaccination  to  afford 
complete  protection  against  smallpox.  Assuming  that  this  obstacle  may  be 
overcome  by  the  use  of  animal  virus,  the  other  causes  are  removable ;  and 
were  they  to  be  entirely  removed  it  is  not  improbable  that  the  expectation 
which  Jenner  cherished  of  exterminating  smallpox  might  be  realized.  Cer- 
tain it  is  that  were  all  the  requisites  for  the  most  perfect  vaccination  to  be 
invariably  observed,  and  if  all  persons  living  were  vaccinated  and  revacci- 
nated,  smallpox,  if  not  exterminated,  would  be  insignificant  as  regards  its 
prevalence  and  severity.  The  difficulty  of  securing  for  all  mankind  a  pro- 
tection against  the  disease  almost  complete  is  not  so  much  in  the  insufficiency 
of  the  means  .as  in  enforcing  their  adoption  to  the  fullest  possible  extent. 
Vaccination  and  revacci nation,  in  order  to  be  universal,  must  be  compulsory, 
and  authoritative  measures  to  secure  the  proper  and  successful  performance 
of  the  operation  are  essential.  To  consider  the  most  efficient  legal  provisions 
to  accomplish  these  desirable  ends  would  be  to  open  up  a  wide  field  for  dis- 
cussion, which  would  be  inconsistent  with  the  objects  of  this  work.  Stran<re 
as  it  may  seem,  there  are  persons,  not  without  intelligence,  at  this  day  who 
entertain  toward  vaccination  the  prejudices  which  Jenner  had  to  encounter. 

It  remains  to  notice  some  practical  points  relating  to  the  operation  for 
vaccination.  The  situation  for  the  introduction  of  the  vaccine  virus  should 
always  be  that  usually  selected — namely,  on  the  arms  near  the  insertion  of 
the  deltoid  muscle.  Uniformity  of  practice  in  this  respect  enables  physicians 
and  others  to  ascertain  without  delay  or  doubt  the  fact  of  a  previous  vacci- 
nation, and  to  judge  of  its  success  by  an  examination  of  the  cicatrices.  The 
vaccine  lymph  is  to  be  preferred  to  the  crust.  The  lymph  is  usually  taken 
on  ivory  points  or  pointed  quills,  but  the  virus  taken  in  this  way  to  be  effect- 
ive must  be  recent.  With  a  view  to  preservation  the  lymph  may  be  with- 
drawn from  the  vesicles  in  glass  capillary  tubes  which  are  at  once  scaled  by 
means  of  a  spirit-lamp.  Jenner  considered  it  a  "  golden  rule ''  never  to  take 
the  virus  from  a  vaccine  vesicle  for  the  purpose  of  vaccination  after  the 
efflorescence  is  formed  around  it.  A  crust  enclosed  in  wax  and  covered  with 
tin-foil  retains  its  activity  for  a  considerable  period. 

As  regards  the  mode  of  vaccinating,  if  dried  lymph  be  used  or  lymph  con- 
tained in  capillary  tubes  it  may  be  inserted  by  means  of  slight  punctures,  or 
by  scraping  away  the  epidermis, or  by  minute  scarifications;  the  latter  method 
being  preferable.  Having  made,  with  a  common  lancet,  a  number  of  linear 
and  transverse  scratches,  not  deep  enough  to  cause  the  escape  of  more  than 
a  drop  or  two  of  blood,  the  lymph  is  to  be  applied  over  the  scarified  spots, 
which  should  be  five  to  six  in  number  and  not  larger  than  half  a  dime.  If 
the  incisions  be  sufficiently  delicate,  the  operation  jrives  no  pain,  and  allowing 
the  spots  to  dry  before  being  covered  by  the  clothing  is  all  that  is  re(iiiired. 
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If  the  crust  be  used,  a  small  portiou  sUonld  he  dissolved,  ah  "  "t       rm^ 

of  the  operiitionj  in  u  drop  or  two  of  water,  and  applied  l>y  Uk  H 

over  the  scarified  spot*.  This  is  preferable  to  making  punclwrta  *kiyi  imtf^ 
dueing  snmll  pieces  of  the  undissolved  crust.  The  hitter  nuKk*  tn  HaUtlai 
cause  .Korcs  which,  aside  from  the  annoyance  thej  occasion,  may  tnifrfdt 
with   the  specific  aetion  of  the  virus. 

The  age  for  the  performance  of  a  primary  yaccination  is  a  ^lolnt  of  intfos^ 
ance.  Between  the  second  and  the  third  mouth  of  infancy  i**  the  ]w!n9m  la 
be  preferred  for  vaccination.  Any  liability  to  exposure  to  smallpox,  !io*e*«, 
renders  the  operation  advis^able  at  an  earlier  period.  It  is  deMlmble  that  Ijb 
child  when  vaccinated  should  be  in  good  health,  but  the  upt^ration  ^hou)4 
be  delayed  on  account  of  illness  if  there  be  a  liability  to  ext>oiiure  to 
pox.  If  the  operation  prove  unsuccessful,  another  trial  i^hould  be  made. 
if  this  fail  the  virus  may  be  introduced  a  third  time.  Some  f 
ceptihie  to  cowpox.  An  insusceptibility  is  to  be  inf»*rred  f 
Buccessive  failures  with  viru**  which  hai*  proved  ?'  r». 

attempt  to  vaecinate,  however,  should  be  repeated  i.  for  tu^ 

ceptibility  may  afterward  exist.     So  long  as  there  i»  it  tA  <n^ 

pox   there  is  little  danger  of  smallpox  being  contract*  m  ir*Bl 

of  susceptibility^  and  exclusive  of  iuertness  of  the  lymph  or  rTti»t  uteii  tW 
common  cause  of  failure  h  undue  bleeding  from  the  scnrificatioiMi,  tht  fli« 
of  blood  preventing  the  absorption  of  the  virus. 

Troublesome  ulcerations  occasionally  follow  vaccination,  ««-i'-'"rr  fr-.w  i^ 
lation  by  the  friction  of  clothing  or  from  an  unhealthy  cfo.  i*- 

tem.  These  are  to  be  treated  like  ordinary  sores.  Kryf^ip*  f^^'i^  mimujibi* 
tion  and  abacesses  may  occur  These  concomitants  (»r  sequels  ;iro  not  il^n* 
evidence  of  any  fault  in  the  operation  or  impurity  of  the  matter  used,  tn 
Henry  G.  Piifard,  however,  has  reported  ca^es  in  which  tbt*  dti^^^ae  of  %hf 
»kin  known  as  impetigo  contagiosa  has  t>ccurred  as  a  se«|r'  '  "  cbam 
with  the  virus  in  crusts  both  animal  and  humanized.     T!  r  t<»  tW 

communication  of  this  affection  is  a  reason  for  preferrin  ^If 

vaccination.^     Ignorant  persons  sometimes  attribute  t  L-m 

of  any  kind  which  may  occur  within  a  few  weeks  or  mtmths  aftcrwunit  and  1^ 
charge  the  physician  with  having  used  impure  vaccine  mattf*r.     TIjis  tiurffi- 
sion  may  be  so  rooted  as  not  to  be  removable,  and  hence  a  vat 
very  unjustly  prove  the  occadon  for  a  withdrawal  of  the  '-^t* 
the  physician  had  previously  possessed.     So  far  as  the  in  a* 

mnnicating  human  diseases  is  concerned,  it  is  avoided  by  u-mil,  ««»  *inMid 
virus;  and  this  is  a  recommendation  of  the  latter  to  be  added  to  tbr  alfii* 
tages  already  mentioned. 

AlYer  a  known  exposure  Uy  smallpox,  if  the  person  exposed  liav«  not  \mti 
recently  vaccinated  or  if  there  be  any  reason  to  di  Tirrni- 

tion,  revaceination  should  of  course  be  promptly  j  rwipfrl^ 

perform  it  without  reference  to  previous  vaccinatiui  ^ 

susceptibility  and  render  the  security  as  complete  as  ,  Hi 

to  me  repeatedly  to  vaccinate,  under  circumslanccB  invulvin  "-^ 

sible  exposure,  persons  who  hud  never  been  vaceinated,  aH'  ^ 

vent  the  occurrence  of  smallpox.      In  one  instance  an  u«  '^4 

lived  in  the  same  room  and  slept  with  a  person  who  had  con  i. 

The  first  operation  proving  unsuccessful,  it  was  repeated  •> 

ward  with  success,  and  the  child  escaped.     In  another  lnHim\  ..  ^*i^ 

measles  was  supposed  to  have  smallpox  and  was  sent  to  a  sj  i  oifpiilL 

He  had  never  been  vaccinated,  and  vaccination  was  at  once  prnonucii    IW 

*  \*ide  articles  by  I>r.  Pi^iird  in  the  Stw  York  Mctl  JoumaL  Nas.  for  Smm  and  J«*7« 

1872, 
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vaccine  disease  was  deferred  until  the  measles  had  run  its  course.  It  then 
became  developed  and  smallpox  did  not  occur.  Owing  to  the  relatively  short 
duration  of  the  period  of  incubation  in  cowpox,  it  anticipates  the  development 
of  smallpox.  I  have  not  observed  the  coexistence  of  the  two  affections  under 
these  circumstances. 

Varicella,  or  Chicken-pox. 

TartreUa — or,  as  it  is  commonly  called,  chicken-pox — is  an  affection  quite 
insignificant  as  regards  danger  or  distressing  symptoms.  It  is  important 
with  reference,  y?r«/,  to  the  question  as  to  its  having  pathological  relations 
with  smallpox,  and  second,  to  its  discrimination  from  modified  variola  or 
▼arioloid. 

It  is  an  eruptive  disease  affecting  usually  children,  but  occasionally  adults. 
The  eruption  is  preceded  generally  by  slight  constitutional  symptoms  for 
about  twenty-four  hours.  The  eruption  generally  appears  first  on  the  body, 
and  afterward  on  the  head.  It  usually  is  more  abundant  on  the  neck,  body, 
and  scalp  than  on  the  face.  The  eruption  is  frequently  quite  small  and  is 
•very  rarely  abundant.  It  is  almost  invariably  discrete.  It  is  a  vesicular 
eruption  from  the  first.  The  vesicles  contain  at  first  a  transparent  liquid, 
which  afterward  becomes  opaline,  but  not  purulent  except  when  they  are 
irritated  by  scratching.  Desiccation  occurs  between  the  fiflh  and  the  seventh 
day.  The  crusts  are  granular  and  are  rarely  followed  by  cicatrices  or  pit- 
ting. Sometimes  bullse  of  greater  or  less  size  form  instead  of  vesicles.  New 
vesicles  frequently  continue  to  appear  during  the  first  three  days  of  the  stage 
of  the  eruption,  and  even  after  the  desiccation  of  those  which  first  appeared 
has  begun.  During  the  eruptive  stage  constitutional  symptoms  are  slight 
or  wanting.  The  disease  is  contagious  as  regards  children,  but  very  rarely 
as  regards  adults.  Experiments  made  to  determine  its  communicability 
by  inoculation  have  so  generally  failed  that  it  is  a  question  whether,  in 
the  few  instances  in  which  it  was  apparently  successful,  the  contagion  may 
not  have  been  otherwise  received.  The  period  of  incubation  varies  between 
twelve  and  seventeen  days.  Writers  have  made  several  varieties  based  upon 
dififerences  as  regards  the  size  and  shape  of  the  vesicles.  The  ordinary 
variety,  in  which  the  vesicles  are  about  the  size  of  split  peas  and  flattened  at 
the  top,  has  been  distinguished  as  varicella  lenti/ormis  vel  lendcularis,  or  len- 
ticular chicken-pox.  The  variety  called  varicella  coni/ormts  vel  conoides,  or 
swine-pox,  is  characterized  by  the  conoidal  form  of  the  vesicles.  Varicella 
glohularis  vel  glohata,  is  the  name  of  a  variety  in  which  the  vesicles  are  un- 
usaally  large  and  are  globular  in  form.  The  different  vesicles  in  the  same 
case  not  infrequently  present  the  characters  of  these  three  varieties.  The 
division  into  varieties  is  of  not  the  least  practical  consequence. 

The  name  varicella,  which  is  a  diminutive  of  variola,  meaning  little  snudl- 
poXj  implies  that  the  disease  is  essentially  variolous.  It  has  been  c(msidercd 
as  a  modified  form  of  variola,  and  is  so  considered  by  some  eminent  teacluTs 
and  writers  at  the  present  time.  The  non-identity  of  the  two  affections  is 
established  by  the  following  facts :  The  contagium  of  varicella  is  never  known 
to  give  rise  to  ordinary  variola,  whereas  the  severest  form  of  the  latter  dis- 
ease may  be  derived  from  cases  of  varioloid.  Varioloid  prevails  only  durin^^ 
the  prevalence  of  ordinary  smallpox,  but  varicella  not  infrequently  prevails 
when  there  are  no  cases  of  smallpox.  Varicella  is  very  rarely  communicated 
to  adults.  This  is  not  true  of  varioloid.  Varicella  affords  no  protection  airainst 
▼ariola,  and,  conversely,  persons  who  have  had  smallpox  contract  varicella. 
Vaccination  does  not  protect  against  varicella,  and  the  latter  does  not  inter- 
fere with  the  success  of  vaccination.     It  is  not  settled  that  varicella  is  ever 
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If  the  crust  be  used,  a  small  portion  sbould  be  dissolred. 
of  the  operation,  in  a  drop  or  two  of  water,  and  applied  h 
over  the  scarified  spots.     This  is  preferable  to  makiv 
ducing  small  pieces  of  the  undissolved  crust.     The 
cause  sores  which,  aside  from  the  annoyance  the 
with  the  specific  action  of  the  vims. 

The  age  for  the  performance  of  a  primary  var 
aiice.     Between  the  second  and  the  third  mor- 
1)e  preferred  for  vaccination.    Any  liability  to  ', 
renders  the  operation  advisable  at  an  earlier    ' 
child  when  vaccinated  should  be  in  good  he 
be  delayed  on  account  of  illness  if  there 
pox.     If  the  operation  prove  unsuccessfr 
if  this  fail  the  virus  may  be  introdaced  r 
ceptible  to  cowpoz.     An  insusoeptibili;'  ' 
successive  failures  with  viras  which  ^ 
attempt  to  vaccinate,  however,  shool''^ 
ceptibility  may  afterward  exist.     & 
pox  there  is  little  danger  of  mnai 
of  susceptibility,  and  exolnsive  </• 
common  cause  of  failure  is  and'' 
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CHAPTER    VII. 

nrPTIVE  FEVERS  (Continued). 

j^luFVvvr:  Anatomical  rharactors;  Clinical  Historj;  Oil 
nosis;  l*ro);noMis;  Treatment. 

Scarlatina,  or  Scarlet  Fever. 

llhmlous  fovor  enlliMl.  fnmi  the  color  of  tbe  ernpf 
H^jiwr,  is  n^markaMo  ior  the  wide  diverssity  whict 
lisa»  rocanls  siyiujUuins  ami  fatality.     In  its  mild 
but  in  its  si'Vorot  iMnii  iIktc  arc  few  diseas: 
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tyled  malignant.  The  disease  has  been  divided  into  several  van- 
id  on  differences  in  symptomatic  characters  and  intensity.  Three 
are   generally  recognized   by  writers — namely,  scarlatina  simplex, 

anginosa^  and  scarlatina  maligna.  Widely  different  as  are  these 
in  respect  to  gravity  and  distinctive  characters,  they  are  not  dis- 
ases,  and  essentially  they  are  identical.      A  simpler  division  is  into 

severe  scarlatina,  but  it  will  suffice  to  consider  incidentally  the 
liich  belong  to  the  latter,  without  treating  of  it  separately. 

MiCAL  Characters. — The  eruption  on  the  surface  and  the  morbid 
;es  in  the  throat  constitute  the  leading  anatomical  characters  in  this 
There  is  usually  little  or  no  trace  of  the  eruption  to  be  observed 
th.  The  eruption  is  caused  by  hypersemia,  combined  with  more  or 
latous  swelling  of  the  cutis.  In  a  case  in  which  death  took  place 
light  of  an  intense  scarlatinal  eruption,  Birch-Hirschfeld  observed 
iphoid  cells  between  the  epithelial  cells  of  the  rete  Malpighii,  as 
a  the  superficial  and  deeper  layers  of  the  corium.  He  also  saw 
:ravasations  of  blood.  Fenwick  has  called  attention  to  blood- 
tions  in  the  lumen  of  the  sweat-glands.  The  cutaneous  affection 
ina  is  to  be  regarded  as  a  superficial  dermatitis  of  mild  degree, 
mildest  form  of  scarlatinal  sore  throat  the  mucous  membrane  cover- 
onsils,  soft  palate,  and  pharynx  is  reddened  and  slightly  swollen. 
Is  are  frequently  enlarged.  A  phlegmonous  inflammation  of  the 
led  may  occur  in  severe  cases  of  the  variety  of  the  disease  desig- 
icarlatina  anginosa.  The  swelling  is  then  extreme.  The  submucous 
nucous  layers  become  infiltrated  with  pus-cells.  Abscesses  form, 
in  the  tonsils.  The  phlegmonous  inflammation  may  terminate  in 
e  ulceration  or  in  gangrene.  The  phlegmonous  inflammation  may 
;ated  to  the  connective  tissue  in  the  submaxillary  region,  and  give 
tensive  purulent  collections  in  this  situation.  Erosion  of  the  large 
IS  been  caused  by  this  suppurative  process  in  the  neck.  In  some 
diphtheritic  inflammation  of  the  throat  has  been  a  frequent  attend- 
scarlet  fever.  The  fibrinous  exudation  begins  on  the  tonsils  and 
0  the  soft  palate  and  to  the  pharynx.  It  has  less  tendency  than 
iphtheria  to  extend  into  the  larynx.  There  is  much  controversy  as 
ition  which  this  diphtheritic  affection  of  the  throat  bears  to  scarla- 
ere  are  three  prominent  views  as  to  this  relation.  According  to 
the  diphtheritic  affection  is  anatomically  the  same  disease  as  pri- 
itheria,  but  it  is  produced  by  the  scarlatinal  poison ;  according  to 
view,  the  disease,  both  anatomically  and  etiologically,  is  identical 
ary  diphtheria,  and  it  is  to  be  regarded  as  a  complication  of  scarlet 
jording  to  the  third  view,  scarlatinal  diphtheria  differs  in  its  anatom- 
cters  from  primary  diphtheria.  Heubner  has  attempted  to  prove, 
inatomical  point  of  view,  the  non-identity  of  scarlatinal  diphtheria 
ry  diphtheria,  but  the  differential  critq^ia  to  which  he  calls  attention 
ufficient  to  distinguish  anatomically  one  disease  from  the  other.* 
g  to  Wurtz  and  Bourges,  who  have  lately  studied  the  characters 
eudo-membrane  of  scarlatinous  angina,  it  would  appear  that  the 
;  which  appears  at  an  early  siag-e  of  the  disease  is  non-diphtheritic. 

nts  to  which  Heubner  calls  attention  are:  1.  The  pseudo-membranous  depos- 
•h  thinner  in  scarlatinal  than  in  primary  diphtheria,  so  that  in  tlie  former 
aibranes  are  not  expectorated.  2.  The  fibrin  in  scarlatinal  diphtheria  is 
een  the  epithelial  cells  and  in  the  connective  tissue  of  the  mucosa  and  sulv 
[e  could  detect  no  diflerences  between  the  micrococci  present  in  scarlatinal 
and  those  of  primary  diplitheriu  ( "  Beobachtungen  iiber  Scharlach-Diph- 
hj'buch  der  Kinder  he  Ukunde,  1879,  xiv.  p.  1). 
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Their  observations  are  based  upon  a  study  of  eleven  cases,  in  nine  of  whic::*^ 
the  membrane  appeared  at  an  early  period,  while  in  two  it  was  a  late  manife-;;^^^ 
tation — seven  days  after  the  eruption  in  one  case,  thirty-six  days  after  it  r 
the  other.     In  the  first  series  the  infectious  agent  of  diphtheria — the  Klefc 
Loffler  bacillus — was  never  detected,  while  in  the  second  series  it  was  ^oui^^^^ 
In  the  first  series  a  streptococcus  identical  in  all  respects  with  the  strep^^^ 
coccus  of  Fehleisen — the  infectious  agent  of  erysipelas — was  always  prese  ^/^ 
— H.]  ^'• 

The  infiammatory  process  may  be  propagated  from  the  pharynx  along  ^i 
Eustachian  tubes  to  the  mucous  membrane  lining  the  cavity  of  the  middle  ^^^^ 
Suppurative  median  otitis,  with  perforation  of  the  tympanum,  and  sumetit^    * 
with  consecutive  caries  of  bone,  may  thus  be  produced.    Swelling  and  ioil^ii. 
mation  of  the  lymphatic  glands  of  the  neck  not  infrequently  accompany  sc^j^J^ 
latinal  angina.     The  glands  may  suppurate.     The  mucous  membrane  of  th^^ 
larynx,  trachea,  and  bronchi  is  sometimes  inflamed.    The  inflammation  io  (iii.^ 
situation  is  rarely  accompanied  by  a  fibrinous  exudation.     Lobular  pneuniooi^ 
is  an  occasional  complication  of  scarlatina.    Lobar  pneumonia  is  less  freqaeo^^ 
Fenwick  has  observed  parenchymatous  degeneration  of  the  gastric  tubultt  i  m^ 
this  disease.     Peyer's  patches  and  the  solitary  follicles  of  the  intestine  ar^ 
often  moderately  swollen.     There  may  be  found  ecchymoses  in  the  ga>tri^2 
and  intestinal  mucous  membrane,  but  they  are  rarely  abundant.     D VKMite r ^y 
is  a  rare  complication  of  scarlet  fever.     The  spleen  has  often  been  foun^3 
enlarged.     Swelling  of  the  mesenteric  glands,  as  well  as  of  other  lymphati  <«: 
glands  of  the  body,  has  been  observed  in  a  number  of  cases.     ParenchjTn^i^ . 
tous  degenerations  of  the  liver,  kidneys,  and  heart  occur  in  scarlet  fever.  1  -^ 
some  cases  in  which  the  immediate  cause  of  death  has  been  failure  of  tW  ^ 
heart-power  fatty  degeneration  of  the  muscular  substance  of  the  heart  h— 
been  present. 

The  most  important  sequel  of  scarlet  fever  is  acute  Bright's  disease.  Sotc^K^e 
regard  this  occurrence  as  a  part  of  the  scarlatinal  process,  and  others,  15  1 
complication.  The  kidneys  in  cases  of  scarlatinal  nephritis  present  appei  :^- 
ances  which  have  been  described  in  the  article  on  Acute  Bright 's  Iii8etgir~  le 
(p.  815).      Sometimes  small  abscesses  form  in  the  kidneys  in  this  distn?     ^. 

Clinical  History. — The  symptomatic  events  of  the  several  stage*  i»p-:^=M- 
rately  will  be  first  noticed,  and  afterward  anomalous  events  and  complicatk)H^a5 
liable  to  occur  in  either  of  the  three  stages. 

Sta^e  0/ Invasion. — The  attack  may  begin  with  a  chill  more  or  less  pr^> 
nounced,  but  not  infrequently  it  is  wanting.    Vomiting  is  generally  an  ear  I  j 
symptom,  especially  in  children,  with,  in  a  certain  proportion  of  cases,  dim.  t- 
rhoea.     The  pyrexia,  as  a  rule,  is  notably  greater  than  in  the  other  era  j> 
tive  fevers.     Epistaxis  is  not  uncommon.    Redness  of  the  fauces  moreorle'dau 
vivid  may  generally  be  observed  in  this  stage,  either  with  or  without  aseaa?^ 
of  soreness  and  pain  in  swallowing.     The  afl^ection  of  the  throat  is  due  to  tb^ 
efflorescence  which  appears  in  this  situation  before  its  appearance  on  the  skin. 
As  regards  the  intensity  of  tlie  pyrexia,  pain  in  the  head,  prostratioD.  an*i 
general  malaise,  difierent  cases  differ  widely,  not  including  cases  of  anusua/ 
severity.    In  very  mild  cases  the  symptoms  are  so  slight  that  the  patient  does 
not  take  to  the  bed. 

The  average  duration  of  this  stage  is  about  twenty -four  hours,  and  the 
eruption  usually  appears  on  the  second  day.  Exceptionally,  it  appears,  on 
the  one  hand,  a  few  hours  after  the  attack,  and  on  the  other  hand  it  maj  he  L  ,.^ 
delayed  one,  two,  three,  or  more  days  after  the  time  when  it  usually  ippeaw. 
A  considerable  delay  in  the  appearance  of  the  eruption  is  geDerally  attribut- 
able to  some  complication. 
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Stage  of  Eruption. — This  stage  in  children  is  sometimes  ushered  in  by  a 
traosient  convulsion,  which  at  this  period  is  not  a  uracmic  symptom.  In  its 
development  and  diffusion  over  the  body  the  eruption  does  not  observe  the 
same  regularity  as  in  smallpox  and  m^sles.  It  oftener  appears  on  the  body 
and  limbs  before  making  its  appearance  on  the  face  and  neck,  but  in  a  certain 
proportion  of  cases  it  appears  first  in  the  latter  situations.  It  is  rapidly  dif- 
fused, extending  more  or  less  over  the  whole  cutaneous  surface  in  twenty-four 
hours.  As  regards  the  degree  and  extent  of  the  efflorescence,  different  cases 
differ  much.  The  first  appearance  is  in  the  form  of  minute  dots  or  specks. 
These  coalesce,  forming  irregularly  distributed  patches,  which  vary  much  in 
sue  and  shape,  having  irregular  or  serrated  margins.  Exceptionally,  the 
eruption  remains  punctiform  ;  that  is,  in  the  form  of  distinct  macula;  or  spots. 
The  redness  is  most  vivid  and  remains  longest  in  situations  where  the  skin  is 
delicate,  as  the  inner  surfaces  of  the  arms  and  thighs  and  the  flexures  of  the 
joints.  The  redness  is  vermilion  or  scarlet ;  it  is  not  uniform  like  erysipela- 
tous redness,  but  on  close  inspection  the  patches  are  seen  to  be  studded  with 
points  which  are  distinguished  by  a  more  deeply  red  color.  The  redness 
momentarily  disappears  on  pressure,  and  white  lines  are  produced  by  drawing 
a  pointed  hard  substance — for  example,  a  pencil — over  the  reddened  surface. 
In  some  cases  the  whole  cutaneous  surface  is  covered  with  the  efflorescence, 
presenting  an  appearance  which  has  been  compared  to  that  of  a  boiled  lobster. 
Generally,  on  passing  the  fingers  over  the  reddened  surface  it  is  felt  to  be 
smooth,  but  in  some  cases  there  is  a  sensation  of  minute  elevations  or  pap- 
ules. These  are  the  papillas  abnormally  developed,  as  in  the  condition  com- 
monly known  as  goose-skin.  Occasionally,  miliary  vesicles  are  scattered  more 
or  less  abundantly  over  the  surface.  The  integument  is  slightly  swollen. 
This  is  evident  on  the  face  and  is  apparent  to  the  patient  when  the  hands  are 
closed.  The  feet  are  also  evidently  somewhat  swollen.  The  eruption  is 
sometimes  accompanied  by  more  or  less  burning  and  pruritus.  The  eruption 
attains  its  maximum  of  intensity  and  diffusion  on  the  third  day  after  its  first 
appearance. 

There  is  much  variation  in  different  cases  in  the  amount  of  cutaneous  erup- 
tion. It  is  sometimes  slight.  This  is  likely  to  be  the  case  when  the  throat 
affection  is  unusually  severe.  The  eruption  then  seems  to  be  concentrated 
within  the  throat.  Occasionally  the  efflorescence  on  the  skin  disappears 
shortly  after  its  appearance,  and  afterward  returns.  It  fluctuates  as  regards 
vividness,  being  especially  marked  in  febrile  exacerbations,  and  it  is  generally 
more  vivid  toward  evening  than  in  the  early  part  of  the  day.  In  anomalous 
cases,  which  will  presently  be  referred  to,  the  eruption  is  wanting. 

The  throat  is  more  or  less  affected  in  the  vast  majority  of  cases,  but  in 
some  very  mild  cases  there  is  no  throat  affection.  If  the  throat  be  but 
slightly  affected,  there  is  simply  redness  over  the  tonsils,  the  posterior  part  of 
the  pharynx,  and  extending  more  or  less  over  the  sofl  palate,  with  little  or  no 
swelling.  The  affection  is  then  only  an  efflorescence.  In  most  eases,  how- 
ever, there  is  more  or  less  swelling  of  the  tonsils,  together  with  a  white  or 
ash-colored  exudation  in  greater  or  less  abundance.  This  exudation  is  gener- 
ally not  like  that  which  characterizes  diphtheritic  inflammation.  It  adherl^s 
less  closely,  is  pultaceous,  and  cannot  be  detached  in  strips.  It  may  receive 
a  dark  color  from  matters  vomited  and  from  the  oozing  of  blood.  In  propor- 
tion to  the  amount  of  throat  affection  there  is  pain  in  deglutition  and  the  voice 
becomes  nasal.  The  submaxillary  and  lymphatic  glands  at  the  angle  of  the 
jaw  frequently  are  swollen  and  tender.  A  still  greater  degree  of  throat 
affection  belongs  among  the  anomalous  events  of  the  disease  and  character- 
izes the  variety  distinguished  as  scarlatitia  anginosa. 

The  tongue  early  in  the  disease  generally  is  coated.     AVhile  the  coating 
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remains,  frequently  the  paf>illfe  projectint:  ihrimtrb  it  Uaw  ih'j  ifn 

a  number  of  red  points,  and  the  aurfaceuf  tlio  tongue  [ooIca  ilh  if  cayeni 

per  or  red  Hand  had  l^een  sprinkled  over  it.     This  i***  st-*eti  Itt  t>tber  alf 

Another  appearance  h  quite  distinctive  of  s^earlet  ft*rt?r      In  ihr  jm^Tn***  ' 

tlie  disease  the  coating  exfoliates,  leaving  the  8ur^ 

reddened;  and,  the  papilUe  being  enlarj^ed,  the  u;  ^ 

that  of  a   ripe  8trawberr3\     The  atraw  berry -like  t<uig^ue  i5  a 

symptom,  and  is  peculiar  to  this  diseai*e.      It  U  often  but  n'  • 

ent.     It  is  due  to  a  condition  of  the  macous  membrane  :r 

the  skin  in  the  cases  of  so-called  rttut^h  as  distinctive  fnim  - 

The  pyrexia  u  not  diminished,  but,  as  a  rule,  is  increased,  mft^r  th^  nf  p 
ance  of  the  eruption.     The  frequency  of  the  pulse  and  the  inereafH^i  h*'>l 
the  skin  are  more  marked  than  in  any  other  of  the  essential  fevers,    Tliv  i%W 
varies  in  different  cases — which,  aUhou^di  more  or  less  8«vt 
able  course — between  100  and  130  or  140  per  minute.      I 
eases,  especially  in  children,  it  rises  still  higher.      Asidi^  t 
pulse  is  quick,  often  vibratory  or  thrilling,  but  always  coni} 
racters  showing  excited  action  without  augmented   pt»wer  at 
contractions.    The  sphygmograph,  as  in  all  tbv*  eruptive  ft*ver- 
of  diorotism.     The  skin   usually  is  dry,  and  the  heat,  aj*  f  ^ 
often  pungent.     The  thermometer  in  the  axilla  shows  an  iij*  rt^ 
ature  to  105°  F.,  and  in  severe  cases  a  still  greater  titene&se, 
known  to  reach  112"^  F. 

During  the  stage  of  the  eruption  anorexia  continues,  vniuiling  is  not  anc 
mon,  constipation  exists  in  some  cases,  and  in  some  cases  t)ier«  tA  diar 
Thirst  usually  is   urgent.     Delirium,  manifested   by   tncohcrency* 
exists,  save  in  very  mild  cases.      I  liave  known  a  patient 
enough  to  require  a  watcher  during  the  night,  to  get  up 
doors  in  a  state  of  delirium.    A  melancholy  instance,  iDusirativ 
ance  of  watcht^ilness  in  the  care  of  patients  in  the  doltrium  ♦♦f 
many  years  ago  at  the  Louisville  Marino  Il<ispita1  during  i 
A  female  adult  patient  affected  with  scai'latina,  but  not  « 
ill,  had  been  removed  to  a  room   by  herself  in  the  upperuii 
hospital    building,  with  a   view  to   isolation.      During   the 
attendant  for  a  few  moments  she  precipitated  herself  fmru  ibt-  wimkr 
falling  upiju  the  pavement,  was  instantly  killed.     Re?<tlcs5np 
and  insomnia  are  likely  to  be  more  or  lees  marked.     Albumin i 
certain  proportion  (about  one-seventh)  of  cases  during  t* 
Transient,  slight  albuminuria  occurs  in  scarlatina,  as  in 
tiotiH,  without  denoting  renal  disease^  but  disease  itf  tht*  ki 
in)[K»rtant  eompHeation  in  certain  cases  of  eearlalina,  and   wi 
noticed.     The  duration  of  the  stage  of  erupliou  in  the  i^ 
bi*tween  fimr  and  six  days.     It  is  sometimt.'8  shurter;  oftr 
to  eight  or  ten  days;  and  oecasiomilly  it  euntinues  for  a   1 

Staqc   o/   Dt'stpiamatwn,' — The    eommeneifment    »>f    dfsqur 
the  beginning   of    this   stage.       Desqu»mation    frequently   h> 
decline  nP   the  eruption   and  prior  to  its  disiippearnnee.       l! 
extent  of  the  desquamation  are  in  general  proportionate  to  tli 
diffusion  of  the  efflnreseence.      l>escjuuniHtion  is  rarely  Wiiiiiit 
eases  tn  which   the  efflorescence  fails  to  appear.     Thi^  i 
either  in  the  form  of  minute  brann)-  scale.'*,  called  fnrf'"' 
or  in  pieces  of  epidermis  of  greater  or  less  fihc*     0<  < 
of  the  hands  is  detached  entire  and  may  bo  gtrippcd  i-o   ii*.r 
IS  true  also  of  the  epidemiis  of  the  feet.     Sometiiuefl   t^^s 
exfoliations  occur. 
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In  cases  which  pursue  a  favorable  course  the  febrile  movement  diminishes 
with  the  beginning  of  exfoliation,  and  gradually  ceases,  corresponding  im- 
provement taking  place  in  other  symptoms.  The  defervescence  is  sometimes 
rapid,  but  in  most  cases  it  is  gradual.  If  the  disease  be  uncomplicated  and 
there  be  no  untoward  events,  convalescence  is  declared  during  the  stage  of 
desquamation.  The  desquamative  process  is  frequently  accompanied  with 
pruritus,  which  in  some  cases  is  excessive.  Albuminuria  occurs  in  this  stage 
more  frequently  than  in  the  stage  of  eruption — namely,  in  the  proportion  of 
one-fourth.  As  in  the  stage  of  eruption,  so  in  the  desquamative  stage,  the 
presence  of  albumen  in  the  urine  may  or  may  not  be  indicative  of  an  import- 
ant renal  complication.  A  recurrence  of  the  eruption  may  take  place  during 
the  stage  of  desquamation. 

The  duration  of  this  stage  is  indefinite.  It  may  end  in  five  or  six  days. 
The  desquamation  is  generally  completed  in  from  ten  to  twelve  days,  but 
exceptionally  it  continues  for  several  weeks. 

The  foregoing  sketch  of  the  clinical  history  of  scarlet  fever  applies  to  cases 
which  are  either  mild  or  not  extremely  severe,  and  in  which  the  course  of 
the  disease  is  regular ;  that  is,  without  anomalous  events  or  complications. 
Certain  cases  are  characterized  by  extreme  gravity  of  the  symptoms  at  the 
outset  of  the  disease.  The  pulse  becomes  very  frequent,  numbering  140, 
150,  160,  or  more  per  minute.  The  thermometer  shows  notable  hyper- 
pyrexia. Great  restlessness,  delirium,  coma,  and  occasionally  convulsions, 
»re  other  symptoms  denoting  severity  of  the  disease.  Death  may  take  place 
in  one  or  two  days  or  sometimes  even  within  a  few  hours  from  the  attack. 
A  fatal  result  may  take  place  before  the  eruption  appears  on  the  skin  or  any 
pharyngeal  redness  is  apparent.  The  disease  in  such  cases  is  truly  malignant. 
Cases  of  this  description  are  liable  to  occur  in  certain  epidemics.  The  gravity 
in  these  cases  is  not  due  to  any  complication,  but  to  an  unusual  intensity  of 
the  essential  morbid  conditions  which  constitute  the  disease.  Ataxic  or 
nervous  symptoms,  in  like  manner  dependent  on  the  intensity  of  the  disease, 
are  liable  to  be  developed  at  a  later  period — namely,  active  delirium,  typbo- 
mania,  carphologia,  and  subsultus  tendinum.  These  symptoms  characterize 
certain  cases  of  severe  scarlet  fever. 

Convulsions,  coma,  and  delirium  may  be  developed  as  effects  of  uraemia. 
Disease  of  the  kidneys  is  an  important  complication  in  a  certain  proportion 
of  cases.  Generally,  but  not  always,  in  these  cases  the  urine  is  highly 
albuminous.  Albuminuria,  as  already  stated,  may  not  indicate  any  important 
affection  of  the  kidneys  if  the  quantity  of  albumen  be  small ;  and  on  the 
other  hand  grave  disease  of  the  kidneys  may  exist  without  albuminuria. 
The  presence  of  casts  with  white  or  red  corpuscles  in  the  urine  is  more  sig- 
nificant of  renal  disease  than  the  presence  of  albumen.  The  danger  of 
anemia  is  proportionate  to  the  scanty  excretion  of  urine.  Clinical  facts  show 
that  scarlatina  involves  a  special  tendency  to  renal  disease,  not  only  as  a 
aeijuel,  but  as  a  concomitant.  It  is  a  rational  supposition  that  the  lining  mem- 
brane of  the  secretory  tubes  of  the  kidneys  takes  on  a  morbid  condition  anal- 
ogous to  that  of  the  mucous  membrane  of  the  pharynx,  constituting  a  local 
affection  which  is  serious  in  proportion  as  the  excretion  of  urea  is  interfered 
with.  General  dropsy  sometimes  occurs  during  the  progress  of  the  disease  as 
well  as  afterward.  Symptoms  pointing  to  ur«)mia,  in  addition  to  the  events 
already  stated — namely,  convulsions,  coma,  and  delirium — aref  cephalalgia, 
disturbance  of  respiration  occurring  without  either  bronchitis,  pneumonia, 
oedema  of  the  lungs,  or  any  appreciable  pulmonary  affection,  defective  vision, 
vomiting,  and  occasionally  diarrhoea.  These  .symptoms  should  direct  att(?n- 
tion  to  the  urine  as  regards  albuminuria,  the  pre.«*ence  of  casts,  and  espe- 
cially the  deficiency  of  urea,  rnemia,  taking  place  either  as  a  concomitant 
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or  a  sequel  of  scarlet  fever,  may  ovctir  without  .ilbuminuri^  afiil  wuiHfit 
ilropf^y.  Hence  the  importance  of  cxaminatirins  of  the  uriiie  in  «ll  rtttm^ 
with  reference  not  alone  to  the  presence  of  albumen,  hu%  af  o«al£  tad  At 
quantity  of  urea. 

Certiiiii  eases  of  severe  scarlatina  are  eharaet^rifed  Vy  »  |!Tmt  tuioiifitif 
throat  afJeetioTK  Tlje  name  iicfirhitinti  aHfji\tf*Ht$  h  applti^  lo  iheae  cma. 
Thetcmsils  are  greatly  siwollen  and  covered  with  a  umco-pijruli*^iit,  f^ullaecati 
deposit.  Deglutition  is  difficult,  and  liquids  taken  into  ih<»  mimth  are  reUtrwd 
through  the  nostrils.  The  inflamniation  may  extend  Ijj  the  pii«t«iioir  tii 
anterior  nares,  and  acrid  pixs  flows  from  the  nose,  i^xcoruititi^  llit*  faee,  1W 
breath  emit^ji  an  intolerable  fetor  in  some  eases.  Sometimes,  but  rarely^  tW 
inflammation  extendi  into  the  larynit  and  bronchial  tube^.  Oedema  iif  tb« 
glottis  is  an  occasional  accident  in  adults.  The  &tructun!!s  nf  tlte  ry  auT 
become  involved,  and  destruction  uf  l)oth  eyes  has  been  Ltiowti  to  fottvw. 
An  extension  of  the  inflammation  through  the  Eusta«*hiftn  tnb**  tlMo  tb* 
tniddJe  ear  i^  liable  to  occur.    I  have  met  with  a  case  its  '  nipiMB 

in   each  car  was  perforated  and    the   ossicle*^  ivere  diM  iigh  lit 

external  meatru^,  Pemiaucnt  deafneftg^  facial  paraly^irs,  nnd  iti  mme  CMi 
caries  of  the  temporal  bone,  followed  by  circumscribed  meningitis  anil  aImot 
of  the  brain »  are  efl'eets  of  an  extension  of  the  hK*al  affcclit)n  lo  ibtr  iiiddk 
ear.  The  submaxillary  and  lymphatic  glandi*  of  the  ri* .  1  b.  .<an..  mufttr 
less  enlarged,  and  sometimes  suppuration  takes  place,  <  <  hal  kilt 

been  called  scarh/ifiom  btiboes,     I  have  met  with  a  car*   '•*   v-  -  -^^la. 

celation  of  the  lips  and  cheeks,  the  patient  being  a  child  well  ti  M 

healthy  up  to  the  date  of  the  attack.  Gangrene  and  ulceraltofi  w^iijiaiW 
throat  are  very  rare  events.  The  local  events*  belungiug  tu  scarlaitna  nf^ 
nostiy  inclusive  of  inflammation  and  suppuration  of  tin  '  l.r  mtik, 

may  occur  early  in  the  disease,  or,  on  the  other  hand,  tl  xi 

during  the  stage  of  desquamation,  the  symptoms  haviii  ii*Jy 

a  mild  form  of  the   disease.     A  true  diphtheritic  exiM  >fi  ifaii  fkuco 

characterizes  certain  cases. 

In  cases  of  so-called  scarhitinn  an^tfmm  the  cutatieous  en4|itJOD  Vftf  br 
slight  and  it  is  sumetimes  wanting.  Albuminuria  is  likely  to  exist  ia  ikoa 
cases.  Ura^mic  phenomena  are  liable  to  oeciir,  but,  exclusive  of  lli«tM*  ami  rf 
laryngitis  or  cedema  of  the  glottis,  the  seventy  of  the  throat  afltectitiit  ataj  ta 
sufficient  to  lead  to  a  fatal  result. 

Hemorrhages  in  various  situations,  together  with  petechial  atnl  vthiMefS 
the  skin,  characterize  certain  eases.  The  iiame  hrtaorrha^e  seariniimm  hm 
been  applied  to  these  cases.  They  are  almost  invariably  fatal.  Hjiuailvrii 
may  occur  in  connection  with  renal  disease,  and  if  not  aecotnpauit^d  by 
rhage  elsewhere  is  not  necessarily  of  grave  itmen. 

Complications  other  than  those  which  have  been  notieiH:!,  nt,  "  -( 

rence,  are  articular  rheumatism,  usually  confined  to  a  f<'«  af^iailii^ 

pleuritis  or  pyothorax,  pericarditis,  and  endocarditis  (si  i  I  e  itolv 

ulcenitive  form),  the  two  latter  affections  being  ol\en   n  ^  cilkrr 

rlieumatism  or  renal   disease. 

In  irregular  cases  of  scarlatina  the  disease  is  often,  but  bv  n.>  miatiialwiji. 
severe.     The  only  local  tuanifestation  of  the  diseusc  mit 
of  the  throiit,  no  cutaneous  eruption  taking  plac<».      In  th.   . 
has   been  distinguished   as  scarhfinn   tauctinn  and  n^arinti, 
(,%ses  of  the  throat  afl^ectiou  more  or  less  severe,  without  an; 
skin,  not  infreijuently  occur  during  the  prevalence  of  epidou 
An  attack  nf  this  kind  appears,  in  some  eases  at  least,  <*•  t 
thereiitlter  insusceptible   tu  the  disease,  but  it   is   not   ui 
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who  have  once  had  scarlatina  in  its  regular  fonn  to  sutier  Irom  tin?  flips' 
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affection  when  exposed  to  the  contagium.  In  cases  of  scarlatina  sine  emp- 
iiane  the  nature  of  the  disease  is  not  infrequently  overlooked.  Another 
irregularity  in  very  mild  cases  consists  in  the  absence  of  any  affection  of  the 
throat,  the  cutaneous  affection  being  more  or  less  marked.  In  these  ca.scs 
doubtless  the  disease  sometimes  exists  without  being  recognized  or  it  is  con- 
founded with  roseola.  It  has  been  supposed  that  the  disease  may  exist  with- 
out either  an  affection  of  the  throat,  a  cutaneous  efflorescence,  or  febrile 
movement.  The  name  scarlatina  latens  has  been  applied  to  such  cases.  The 
evidence  of  the  existence  of  the  disease  in  this  latent  form  is  the  occurrence 
of  characteristic  sequels — namely,  albuminuria  and  anasarca — in  persons  who 
had  been  exposed  to  the  contagium  without  presenting  any  of  the  usual  phe- 
nomena of  scarlatina.  The  local  manifestation  of  the  disease  in  these  cases 
is  supposed  to  be  exclusively  in  the  kidneys.  Assuming  that  such  cases  occur 
and  that  this  explanation  be  true,  it  is  more  correct  to  say  that  the  scarlati- 
nous contagium  sometimes  gives  rise  to  acute  Bright's  disease  without  caus- 
ing scarlet  fever.  I  have  referred  to  cases  exemplifying  this  fact  in  treating 
of  acute  diffuse  nephritis. 

Scarlatina  has  various  sequels.  The  one  which  occurs  most  frequently  has 
just  been  alluded  to — namely,  albuminuria  with  general  dropsy.  This  follows 
the  disease  in  a  considerable  proportion  of  cases,  the  proportion  being  foutid  to 
vary  at  different  times  and  places.  The  time  of  its  occurrence  is  between  ten 
and  twenty  days  afler  the  date  of  des(}uamation.  The  symptoms  are  those  of 
acute  diffuse  nephritis,  an  affection  which  has  been  considered  in  connection 
with  the  diseases  of  the  urinary  system.*  GCdema  of  the  face  and  lower 
extremities  is  first  observed,  and  anasarca  frequently  follows.  Effusion  takes 
place  into  the  serous  cavities  if  the  anasarca  be  considerable.  Hydrothurax 
sometimes  exists  to  such  an  extent  as  to  seriously  embarrass  respiration.  The 
urine  is  scanty  ;  sometimes  it  has  a  smoky  appearance,  and  it  may  be  distinctly 
bloody.  It  may,  however,  contain  few  or  no  red  blood-corpuscles.  It  is  usu- 
ally loaded  with  albumen,  but  cases  have  been  reported  by  Rayer  and  otlujrs 
of  dropsy  after  scarlatina  without  albuminuria.  Epithelial,  granular,  and 
hyaline  casts  are  generally  found  in  the  urinary  sediment.  Some  red,  but 
more  white,  blood-corpuscles  are  usually  present.  Blood-casts  are  not  fre- 
quent. There  is  notable  amemia,  the  appetite  is  deficient,  the  temper  is  irri- 
table, and  muscular  debility  is  more  or  less  marked.  Pyrexia,  varyin<r  in 
degree  in  different  cases,  accompanies  these  symptoms.  Uraemic  coma  and 
convulsions,  pulmonary  (edema,  and  (edema  of  the  glottis  are  grave  accicknts 
incident  to  the  renal  affection.  They  occur,  happily,  in  but  a  small  propor- 
tion of  cases,  and  under  judicious  management  this  affection  is  rarely  fatal. 
Temporary  blindness  is  a  rare  event,  occurring  in  connection  with  uracmic 
convulsions  following  this  disease.  Acute  nephritis  after  scarlet  fever  rarely 
ends  in  chronic  renal  disease.  It  is  more  rational  to  consider  the  renal  affpc- 
tion  which  follows  scarlatina  as  a  special  effect  of  the  latter  than  to  attribute 
its  production  to  cold  or  other  causes  operating  after  the  scarlatinous  poison 
\k9^  ceased  to  act. 

The  opinion  wa.s  held  by  Graves  and  others  that  the  kidneys  are  oftener 
affected  after  mild  than  after  severe  cases  of  scarlatina.  This  sequel  certainly 
occurs  after  mild  cases,  and  sometimes  when,  from  the  absence  of  either  the 
throat  affection  or  of  the  cutaneous  eruption,  soarhjt  fever  had  not  be(»n  sup- 
posed to  exist.  A  probable  explanation,  however,  of  its  occurrence  in  a  larp^r 
proportion  of  mild  cases  is  afforded  by  the  fact  that  of  seven*  cases  a  corjsid- 
erable  number  end  fatally  during  the  progress  of  the  fever.  It  is  to  be  borne 
in  mind  that  coma  and  convulsions  may  occur  as  se(|uels  of  scarlatina,  due  to 
urasmia  not  accompanied  by  either  albuminuria  or  dropsy.     That  the  renal 

*  Vide  p.  SI. 3. 
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nffection  ha**  no  necesfiarj  cuiineotion  with  the  cruplioti  *»a   tW  Mdii  t« 
by  hs  occurrence  in  canes  in  wliicb  the  searlAtmotiji  ni,*.h  wa;*  wnnitajr 
Pleuritis,  pericarditis,  and  acute  nrticiilar  rheumatism  arc  iKrasiiflOA! 
H^  well  as  concomitants  of  scarlet  fever.    Thorca  is  al*o  to  ho  rrrV^rTrM  i     __ 
the  occasional  sequels.      External  otitis  is  not   nnconimoti.      A  Si- 

charge  take^  place  frt>m   the  earn,  and  8on>etime»  there  is  coii^i  i  r$$^ 

ne^s,  (f  the  inflammation  he  whuUy  Tritbout  the  tjmpaniiiii,  thu  4<9iImi 
will  he  temporary,  and  under  judicious  manapremeni  the  affeefiofi  nuij  gpo^ 
ally  he  removed;  hut  it  is  liable  to  return  from  time  to  %lm^  for  a  ctmmdm 
able  period  after  recovery. 

Caitsation, — The  couimunicability  of  scarlet  fever  h  c^iMihhtd  hj  loh 
fragahle  proof,  utid  it  lit  probable  that  its  causation  alwnvs  iiiroUe^  t  ei«« 
tapum.     The  contagium  frotn  mild  is  as  efficient  as  thai  frtnu   -,  \^rr  ^.^ 
It   h  important  that  this  fact  be  popularly  kiiowD,     Maii 
country  think  that  the  disease  in  very  mild  ca.«je8  dtfl^Bra  eflfetwi  -  .^ 

in  Hevere  ease«.  and  it  h  a  common  impret^^ion  that  the  name  tMrar  Iir# 

only  to  the  former.    Physicians  .should  take  pain 8  to  correct  -^ 
poMug  that  the  names  scarlatina  and  scarlet  fever   indicate 
The  eunta^ium  i.n  cuntained  in  ematiationH  from   the   1"  ^  .it 

the  expired  breath  and  tbi^  cutaneous  exhalatiuuH  ;  heu  *nh 

ruundini^  patients  is  infected.  It  appear?*  to  he  eerUiin  thj^t  d<*-  UiMrA«<  kai 
hci^n  eonmjutiieated  by  inoculating  with  the  sernm  contained  in  the  Tf^vrW 
whieh  soinetimeii  appear  in  conjunction  with  tho  cutancou-  o<is/lnt 

«ueh  iiioeulution  dofs?  not  materially  affect  the  dnmrion  or  f  K  tjoCtIf 

disease,  Tliat  the  dii»ease  may  be  cr>nimunicated  hv  nieHD^  of  foiuit«f  il 
unquestionable.  The  contagium  may  he  carried  in  the  clolhisa  of  pkjMciiftil 
nurses^and  uthcrs.  The  disease  is  probably  often  diffuned  in  thin  way,  fa<!i 
show  that  the  contagium  adheres  to  material  i<uhHt4inet.*^  ntid  {vrrjaerti 
morbific  power  for  a  long  period,  Perttoris  have  been  atfurk»l  on  rvi\ 
to  houses  in  which  cases  have  occurred  week**  or  intmth.s  pr<*rioii>lyr 
when  careful  efforts  have  been  made  to  remove  the  contnL'iiim 
instances  have  been  recorded  in  which  the  r<earlatinal  rirur  *ji 

been  transported   by  tnilk,     Scarlatina   sometimes  follow^s  ff* 

ijuency  surgical  operations  and  (he  puerperal  Ptate.     In  thov  * 
it  is  necessary  to  be  somewhat  guarded  in  the   diagnosis,  as  an 
which  ha^  nothing  to  do  with  scnirlatina  njay  follow  the^e  coniliUietcto  mtw  Mf- 
tie  fevers  in  general. 

The  period  of  incubation  is  undoubtedly,  as  a  rule,  much  ^hort<»r  id  »airf*tJM 
than  in  the  other  eruptive  fevers.  Its  duration^  ht^wevcr,  varies  In  difTi-m* 
cases.     Trousseau  cites  a  case  in  which  the  attack  took   place  v^  tj* 

four  hours  after  exposure.     In  a  case  under  my  ohscrvatiof   **»  la 

infant  of  nineteen  months,  was  attacked  twenty-fours  after  *  • 

of  illness  in  a  young  girl  who  assisted  in  taking  <^are  of  the  ti-.  ,  %rf 

case  the  duration  was  forty-eight  hours.    It  is  prrdiable  that  the  ;  rij 

exeeedf*  six   days. 

Statistics  show  that  the  disease  occurs  most  freqiienilT  in  iKe  tliEni  iiJ 
fonrth  yearn  of  life — that  the  liability  to  it  diininiMl  '     "  ii# 

fiftb  year,  and  becomes  very  small  after  forty.     CI  ^r» 

of  age  and  infants  at  the  breast  are  not,  m  has  been  iiicorrtcih 
ce[»tiblc  to  it,  Several  inatanees  of  its  occurrence  at  lens  thnn  fv 
have  come  under  my  observation.     In  one  of  theM*  a  4:'  ^ 

old  eoMtrtiCted  the  disease  fnnn  her  mother,  who  was  n 

after  confinement.     Cases  have  been  rejmrted  bi  wbieh  the  dipaart  <^  ^  ' 
tracted  in  utero. 

As  a  rulet  this  disease  is  expcrieneetl  only  onc<! ;  bull  making  due  ^Skm* 
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ance  for  cases  in  which  roseola  may  have  heen  confounded  with  scarlatina, 
the  exceptions  to  this  rule  are  not  extremely  rare.  Second  or  third  attacks 
mre  rarely  fatal. 

Nothing  is  positively  known  concerning  any  micro-organisms  which  can 
be  regarded  as  the  cause  of  the  disease.  As  in  the  other  eruptive  fevers, 
mictococci  have  repeatedly  been  found  in  various  organs  of  the  body  in  scar- 
latina, particularly  when  these  are  the  seat  of  complications,  but  it  is  not 
believed  that  these  micrococci  are  concerned  in  the  production  of  the  disease. 

Diagnosis. — Attention  to  the  following  diagnostic  points  renders  the  dis- 
•  erimination  of  this  disease  easy  in  the  great  majority  of  cases :  The  short 
duration  of  the  stage  of  invasion,  the  intensity  of  the  pyrexia,  the  appear- 
ance of  the  efflorescence  in  the  throat  prior  to  the  cutaneous  eruption,  the 
appearance  of  the  efflorescence  on  the  body  and  upper  extremities  often  before 
or  simultaneously  with  its  appearance  on  the  neck  and  face,  the  rapid  exten- 
sion of  the  efflorescence  over  the  cutaneous  surface,  the  scarlet  color  of  the 
efflorescence,  the  irregular  and  serrated  margins  of  patches  of  efflorescence, 
and  the  persistence  or  increase  of  the  pyrexia  afler  the  appearance  of  the  efflor- 
escence on  the  skin.  These  are  positive  diagnostic  features  belonging  to  the 
clinical  history  of  scarlet  fever  as  contrasted  with  smallpox  and  measles.  On 
the  other  hand,  the  two  latter  eruptive  fevers  are  excluded  by  the  shorter 
period  of  invasion  in  scarlatina,  pain  in  the  loins  not  marked  in  this  period, 
absence  of  the  characteristic  eruption  of  variola  in  the  mouth  and  fauces, 
the  non-occurrence  of  variolous  papules  and  vesicles  with  depression  in  the 
centre,  and  of  the  remission  of  fever  when  the  eruption  appears,  absence  of 
eoryza  and  bronchitis,  which  belong  to  the  history  of  rubeola,  and  of  certain 
distinctive  characters  pertaining  to  the  eruption  of  rubeola,  which  will  be 
stated  in  treating  of  that  disease. 

The  difficulties  in  the  way  of  diagnosis  relate,  in  the  first  place,  to  ex- 
tremely mild  cases  with  a  slight  eruption  and  without  any  affection  of  the 
throat.  In  these  cases  the  disease  is  liable  to  be  confounded  with  roseola. 
The  differential  points  will  be  noticed  in  treating  of  the  latter  in  the  next 
chapter.  In  the  second  place,  the  diagnosis  may  be  difficult  in  cases  in  which 
the  local  manifestation  is  confined  to  the  throat ;  that  is,  cases  in  which  the 
cutaneous  efflorescence  is  wanting.  It  must  be  confessed  that  the  diagnosis 
in  some  of  these  cases  must  be,  in  a  measure,  based  on  their  occurrence  dur- 
ing the  prevalence  of  scarlatina,  and  sometimes  on  the  occurrence  of  well- 
marked'  cases  in  members  of  the  same  family.  In  some  cases  of  doubt  or 
error  the  sequels  of  scarlatina,  especially  renal  disease,  serve  either  to  correct 
or  establish  the  diagnosis. 

A  highly  probable  diagnosis  before  the  efflorescence  appears  on  the  skin 
may  be  based  on  a  sudden  attack  of  vomiting,  with  high  febrile  movenunit 
and  redness  of  the  fauces,  in  a  subject  between  three  and  five  years  of  a«re, 
especially  during  the  prevalence  of  scarlatina. 

Prognosis. — There  is  perhaps  no  disease  in  the  nosology  which  presents 
in  different  cases  wider  extremes  as  regards  gravity  than  scarlatina.  In 
malignant  cases  the  disea.se  is  rapidly  fatal.  The  proportion  of  those  cases 
varies  much  at  different  times  and  places.  The  prevailing  type  of  the  disease 
in  some  seasons  is  mild,  and  in  other  seasons  severe.  AVhether  this  variation 
be  due  to  a  difference  in  the  contagium  or  to  adjunctive  influences  we  are 
unable  to  say.  Aside  from  the  intensity  of  the  disease,  the  danger  (le]>ends 
on  complications  liable  to  occur  in  cases  which,  as  regards  the  general  symp- 
toms, may  appear  to  be  mild.  The  symptoms  which  denote  imminent  danger 
from  the  intensity  of  the  disease  are — (\xcessive  frequency  of  the  pulse. 
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hyp«*rpyrexiaj  jactitation,  active  delirium,  and  pm^trtuion  ,  \\w  lUiMii-  ui  ^j 
in  these  cases  being  by  asthenia. 

Tho  prognosis  is  unfavorable  in  eases  in  which  the  thrfM*t  aflaeiiifft  b  « 
usually  severe.     It  is  extremely  unfavorable  if  diphtheria  be*Hinn<* 
either  during  the  prog^ress  of  the  disease  or  as  a  tjequel.      ^ 
a  fatal  result  is  to  be  expected,     Gre^it  enlargement  and  »  tb> 

glands  of  the  neck  irrespective  of  diphtheritic  inflin  ^nen 

denote  great  danfjer.     If  ^an^rrf^iie  of  the  throat  or   r  •*rcff 

is  the  exception  rather  than  the  rule,     ('uses  ehafiieteriE«l   by    bemArrtu^ 
from  mucous  membranes  and  peteehiie  or  v ibices  are  irenenally  f*taL    V 
coma  and  convulsions  involve  imminent  danger,  and  un«!mia  inmy  ifecctiriii 
which  as  ri'gards  the  general  symptoms  appear  to  l>e  mild*     T)-^-     ---^^i 
may  he  developed  and  sudden  death  tak«  plaee  unexpeetediy  i 
of  the  urine  have  been  omitted.     Daily  examiuatioiid  of  th  in  ni 

important.     The  presence  of  albumen  or  casta  should   al  jte  ap|ii«» 

hension,  but  the  immediate  danger  is  proportionate  to  th<*  atliojuct  of  «ra. 
The  patient  is  by  no  means  safe  after  albumen  has  diviippf*i»r»*d  fmm  tW 
urine  if  easts  continue  to  he  found  in  the  setlimeut,  ci*peei :'  - 

of  urine  be  small  and  the  .specific  gravity  low,     Tbf^  pn.  ^  , 

unfavoralile  in  cases  of  scarlet  fever  occurring  in  r'  e,     I  tiAiv 

known  a  ease  in  which  the  patient  contracted  the  «i  -jih  ti:  vA 

of  pregnancy*    She  miscamed  during  tlio  period  of  ijieub. 
tons  nephritis  occurred  as  a  complication  and  the  e*ympl   „. 
danger,     Hhe,  however,  recovered,  and  the  child  waa  lining. 

Treatment. — Cases  of  mild  ecarlatma  do  not  coll  for  MTtive  mmsftt  ( 
treatment,     The  often-nuoted  raying  of  the  Engli.«ib  UippocTfttes,  lint 
lutina  is  oidy  dangerous  through  the  ofBciousiiess  of  the  pliysiclaii,  is, 
ever,  hardly  true  even  of  these  eases,  for  be  the  dtseane  u-  mild  i 

is  a  liability  to  grave  complications  and   sequels.      On    !  r  IhikL  U 

eertain  eases  of  severe  scarlatina  the  malignancy  of  the  djj^^**<!  irtvA^n  lat 
treatment  unavailing.  With  respect  to  this  disease  %m  well  nv  fbr  othrr  i*rs^ 
tive  fevers,  it  is  to  be  premised  that  there  arc  no  known  ?;  loedicii  Vi 

means  of  winch  it  may  be  arrested  or  controlled;  but  tl  oc«?  br  fc« 

means  follows  that  judicicms  measures  of  treatment  may  tiot  do  tnnrh  xo'wwsi 
affording  relief  and  diminishing  the  fatality.  It  is  to  be  abided  that  a  tfrn^ 
parison  of  different  collections  of  cases  with  reference  to  tlic  rmte  of  DKifUiitj 
under  different  methods  of  treatment  is  of  little  value,  on  accaaili  of  t4tl  ^ 
diversity  as  regards  the  severity  of  the  disease. 

Certain  measures  heretofore  employed  in  the  trcjitm--- 
iiow  regarded  as  opposed  by  sound  reasoning  &tid  »  t? 

ment  applies  to  bloodletting,  aetive  purgatives^  oaercn 
emetics.     These  are  never  indicated,  and  must  of  ii 
The  discovery  of  a  remedy  which  will  arrest  the  disease  I 
the  body  the  special  cause — in  other  w*ords,  an  efl'eetual  j 
«]»ecitic  organisms  and  germs  on  which  the  disease  i^  su} 
belongs  to  the  future.     This   statement  applies  lo   all   f  i 
Carlxdic   acid,   sodium   sulphocarbolate,  and   the  sulj 
with   an  apparently  benefieial   effect.     I  have  heard    : 
cians  of  experience  in  behalf  of  the  usefulness  of  eaeli  of  t 
It  has  not,  however,  been  proved  that  they  have  a  speeinl  eu: 
At  the  present  time,  therefore,  the   indicaliotis  an.*  to  be  drawn  from 
!ar  symptoms,  events,  and  complications  in  individual  eaacs. 

In  the  majority  of  mild  eases  hygienic  tnmtment   i!«  alooo  f«Muif»d. 
addition    to    free    ventilation,    eooUng    drinks^    and    light    noucialiBivttt 
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hygienic  treatment  should  embrace  measures  to  maintain  the  I'mu'timis  of 
the  skin.  In  view  of  the  fact  that  renal  disease  as  a  eomplicutioii  or 
sequel  is  a  source  of  danger  in  these  cases,  attention  to  the  skin  is  im- 
portant, however  mild  may  be  the  disease.  The  tepid  bath  once  or  twice 
daily  is  to  be  recommended.  If  the  bath  be  not  j>raetieal)le,  the  application 
of  a  sheet  wet  with  tepid  water  or  repeated  sponging  of  the  body  may  be 
employed  in  its  stead.  There  is  reason  to  believe  that  the  more  the  iunetions 
of  the  skin  are  maintained  by  these  measures  the  less  is  the  liability  to  an 
affection  of  the  kidneys  either  during  or  after  the  disease.  Kxposurr  to  eold 
is  to  be  avoided  both  while  the  disease  is  in  progress  and  in  eonvaK's<'eneo, 
but  care  in  this  respect  should  not  lead  to  error  in  the  way  of  ventilation  oi 
of  oppressing  the  patient  with  an  overplus  of  clothing,  ^''igilance  or  rotle^s- 
ness,  if  not  relieved  by  the  use  of  the  bath^  the  wet  sheet,  or  sponging,  may 
indicate  anodyne  remedies.  Constipation  is  to  be  relieved  by  simple  ('iienius. 
Other  symptoms  may  indicate  appropriate  palliative  remedies. 

In  some  cases  the  leading  indication  is  derived  from  the  intensity  of  the 
fever  as  denoted  by  hyperpyrexia  and  the  frecjuency  (»f  the  pulse.  To  diiiiin- 
ish  the  heat  and  the  frequency  of  the  heart's  action  is  an  important  objtrct  of 
treatment.  This  object  may  be  most  effectually  accomplished  by  the  nst;  c»f 
water.  It  was  in  this  disease  that  Currie  was  led,  nearly  a  century  ago,  to 
employ  cold  affusions  with  a  happy  effect.  This  mode  of  applying  water  was 
strongly  advocated  by  Trousseau,  who  stated  that  he  employed  it  with  highly 
satisfactory  results  in  a  large  number  of  cases  in  private  and  hospital  pra<!tiee. 
It  is  perhaps  the  most  efficient  measure  to  be  employed  for  the  relicrf  of  the 
active  delirium  which  sometimes  occurs  in  this  disease.  The  appan^nt  bohl- 
ness  of  the  practice  renders  it  frequently  objectionable  on  the  scon;  of  popular 
prejudice.  Frequent  sponging  of  the  body  secures  to  a  considerable  e.xtcnt 
the  same  results;  but  the  use  of  the  wet  sheet  is  hardly  less  efficacious  than 
the  cold  affusion  as  practised  by  Currie.  Employed  as  an  efficient  antipyn-tie 
measure,  the  wet  sheet  is  applied  over  the  whole  l)ody  without  any  otln^r  cov- 
ering, and  the  surface  is  sprinkled  with  cool  or  cold  water  at  short  int^Tvals  in 
the  manner  described  in  connection  with  the  treatment  of  typhoid  fever  and 
insolation.  The  temperature  is  always  reduced  one,  two,  or  more  di.'gnM's  by 
this  measure,  and  it  may  be  repeated  as  often  as  the  thermometer  shr^wM  a 
return  to  great  intensity  of  heat.  There  is  no  occasion  for  fear  on  the  ground 
of  danger  of  repelling  the  eruption.  The  wet  pack  acts  efficiently  as  a  f-^da- 
tive  and  diaphoretic  measure,  and  it  has  considerable  potency  as  an  anti- 
pyretic. The  patient,  stripped  of  all  clothing,  is  envelofKfd  in  a  nheet  haturatid 
with  water  at  alxmt  the  temr»erature  of  70^  F.  and  elonely  covered  with  sev- 
eral blankets.  U.sually  after  remaining  in  the  pack  for  al^^ut  an  hour  fne 
perspiration  is  induced.  The  pack  is  to  be  removed  when  this  effect  «;c<ijr.-, 
the  body  wiped  dry.  and  the  patient  placed  in  bed.  The  fre'^m-ncy  of  rln; 
pul.se  is  often  notably  lessened  by  this  measure.  The  patient  i-  trafj-juilliz*  d 
and  obtains  refreshing  .-^leep.  The  mea-ure  may  lj<;  repeated  one*-  <.r  twi«< 
daily.  Its  effect  ia  so  agreeable  that  patient's  often  dci-ire  a  r»p«»l'i"Ti  Iri 
this  disease,  as  in  other  fever.-*,  full  do-Mrs  of  ^juinia  ^}im:UUit:^.  ha. ♦•  >  n'.'jM* 
antipyretic  effect. 

In  maliirnant  ca-?e!».  and  whenever  the  inteu-ity  of  th*-  di*'-<i-':  '■.'..'.'• 
a  tendency  to  death  by  a^Fth^-nia.  th**  chief  pjiarif-e  niii-t  r.e  on  -  .-•-.!•!'.;.' 
measures.  Alcohol  U  indicated  in  projK#rtion  to  the  f'p'ji'  ri«^y  Jij.j  :■  -  ■  ■'  - 
of  the  pulse,  together  with  i;«rn*ral  pru-trafion.  J  lia-.*-  •n:*'!*--'  ;  •-■  -  •..'. 
striking  benefit  from  the  fr»:*?  u-e  of  wintr  ',r  -j.iri»-  irt  '•*:»■*.,■'.  ...-.-  '  -  .r 
latina  as  in  case-!  •j'f  typh'i*  or  typhoid  f*;Virr  Al'-'fio!  >  •  .vw«  r 
to  be^ven  with -ut  di-'-riiiiiiiatiori.  au^l  the  pf.;.  -.'.:•.    -  •     •-   i'  ■   *■'   i 

ase  by  watching  their  imriie-Jiat.;  arj-jrerit  •:ff'.''-    ;  •■    .-■  .;.  -i-  .'   ■  '•  -r 
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tial  fevers.     In  children,  wine-whey,  milk-punch,  and  egg-nog  are  elig^^. 
forms  for  the  administration  of  stimulants  and  nourishment.  '^ 

Cases  of  so-called  scarlatina  anginosa  in  addition  to  sustaining  treatn^ 
call  for  measures  addressed  to  the  affection  of  the  throat.  [The  best  of  tk-^^* 
is  frequent  spraying  with  a  20  per  cent,  solution  of  boracic  acid,  a  2  »^^ 
cent,  solution  of  carbolic  acid,  a  saturated  solution  of  salicylic  acic)  ^ 
thymol,  or  with  peroxide  of  hydrogen.  The  latter,  provided  a  reliable  f^iy*-^ 
aration  be  employed,  is  a  remedy  of  undoubted  efficacy.  In  addition,  t^5c 
atmosphere  of  the  room  should  be  charged  with  8t«am.  It  is  undoubtej  ^^y 
difficult  to  induce  young  children  to  co-operate  in  the  employment  of  ffc^_,g 
atomizer,  but  with  gentleness  and  firmness  it  can  in  most  cases  be  accoi^^B- 
plished. — H.]  The  chlorine  mixture  is  highly  recommended  by  Watson  ar^^nd 
others.  Stimulating  or  caustic  applications  to  the  pharynx  are  of  doubtf^^HQ] 
utility.  The  difficulty  of  making  them  in  children,  and  the  perturbation  occm— i. 
sioned  by  making  them  forcibly  in  spite  of  their  resistance,  are  not  small  ol^^H>. 
jections  ;  but  aside  from  these  objections  it  may  be  doubted  if  they  prodnce  a 

beneficial  effect.    Antiseptic  applications  by  gargling,  if  the  patient  be  not 
young,  by  means  of  a  sponge  if  the  resistance  be  not  too  violent,  or  in  the  foi 
of  a  powder  by  insufflation,  contribute  at  least  to  comfort.     The  solution  o 
chlorinated  soda  may  be  used  for  this  purpose,  diluted  with  eight  or  tc 
parts  of  water.    The  permanganate  of  potash  may  also  be  used  in  the  propo^ 
tion  of  half  a  grain  of  the  salt  to  five  ounces  of  water.     Other  topical  rem^ 
dies  are  alum,  tannic  acid,  the  borate  of  soda,  carbolic  acid,  and  salicylic  acid 
The  free  use  of  iced  drinks  is  useful  as  regards  the  condition  of  the  throa» 
The  patient  may  be  allowed  to  take  into  the  mouth  small  pieces  of  ice  almris^ 
ad  libitum ;  and  for  young  children  a  convenient  plan  is  to  confine  pieces  ofl 
ice  in  a  gauze  bag  which  may  be  held  in  the  mouth.     Externally,  compreiaer:^ 
kept  wet  with  cold  water  may  be  applied.    It  has  been  recommended  to  tppl^iP 
ice  to  the  sides  of  the  neck.     It  is  customary  to  paint  the  neck  with  ioidin^^ 
over  glandular  swellings.    If  suppurative  inflammation  ensue,  poultices  orth  *2! 
water-dressing  should  be  applied. 

Extreme  pruritus  of  the  skin  is  in  some  cases  a  source  of  much  annor'— 
ance,  preventing  sleep  and  increasing  the  constitutional  disturbance.    Whlia 
reference  especially  to  this  symptom  some  years  ago  a  plan  of  treatment  pn>- 
posed  by  a  German  physician,  Schneemann,  consisted  in  the  application  of 
lard  to  the  surface  of  the  body,  the  rind  of  bacon  being  used  for  tbi?  pur- 
pose.    This  plan  was  adopted  to  some  extent  in  this  country.     It  relieve a«, 
in  some  cases  at  least,  the  pruritus  and  diminishes  the  febrile  excitement. 
Other  applications,  however,  less  disagreeable,  are  equally  efficacious.    Gly- 
cerin and  the  rose-water  ointment,  glycerin  and  cologne-water,  in  the  propor- 
tion of  one  part  of  the  former  to  four  or  five  parts  of  the  latter,  or,  what  is 
still  better,  vaseline  or  lanolin,  may  be  substituted. 

Convulsions  are  generally  due  to  ura3mia,  but  occurring  early  in  joung 
children  they  may  be  incident  to  the  development  of  the  disease  without 
denoting  a  renal  complication.  AVhether  ursemic  or  otherwise,  if  they  con- 
tinue the  inhalation  of  chloroform  is  indicated.  I  have  notes  of  cases  in 
which  this  measure  was  employed  with  immediate  relief  and  recovery  fol- 
lowed. 

Uraemic  phenomena  in  addition  to  convulsions — namely,  cephalalgia,  dis- 
turbance of  vision,  and  coma — render  prompt  measures  of  treatment  vastly 
important.  Saline  purgatives  or  elatcrium  are  to  be  employed  at  once  to 
eliminate  urea,  and  diaphoresis  should,  if  possible,  be  procured  by  the  use 
of  the  hot-air  bath,  the  wet  sheet,  or  by  the  hypodermic  administration  of 
the  muriato  of  pilocarpine.  Vomiting  and  purging  should  always  snggert 
the  inquiry  whether  they  be  not  due  to  uraemia,  and  if  so  they  are  not  to 


SCARLATINA,   OB  SCARLET  FEVER.  1017 

be  arrested.  Albuminuria,  and  especially  a  deficiency  of  urea  in  the  urine, 
should  lead  to  measures  with  a  view  of  forestalling  the  effects  of  uraemia. 
Fomentations  are  to  be  applied  over  the  loins,  the  bowels  are  to  be  kept 
loose  with  saline  laxatives ;  and  with  reference  to  this  object  it  is  important 
to  produce  diaphoresis  by  means  of  the  warm  bath  or  the  wet  sheet. 

Restlessness  and  vigilance,  if  not  relieved  by  measures  of  treatment  already 
noticed,  may  require  anodyne  remedies.  [The  best  of  these  is  the  hydrate 
of  chloral.  This  drug  is  highly  recommended  by  J.  C.  Wilson,  who  employs 
it  habitually  in  the  treatment  of  scarlatina,  in  doses  of  1  or  2  grains  every 
three  hours  to  children  of  two  or  three  years  of  age. — H.]  With  reference 
to  the  liability  to  heart-clot,  Richardson  advises  the  carbonate  of  ammonia 
given  in  small  dosfs  frequently  repeated.  Several  writers  have  advocated 
this  remedy  as  having  a  special  salutary  influence  in  scarlatina. 

The  treatment  of  the  sequels  of  scarlatina  need  not  be  here  considered.  The 
most  frequent  of  the  important  sequels — namely,  acute  diffuse  nephritis — has 
been  considered  in  a  former  part  of  this  work,  to  which  the  reader  is  refen*ed. 
In  the  treatment  of  pleuritis,  pericarditis,  rheumatism,  and  chorea  are  involved 
essentially  the  same  principles  as  when  these  affections  occur  in  other  patho- 
logical connections.  External  otitis  is  often  neglected,  and  it  may  therefore 
continue,  and  in  the  end  lead  to  impairment  of  hearing.  Daily  cleansing  of 
the  ear  by  the  injection  of  tepid  water  and  soap  will  usually  prove  sufficient 
to  effect  a  cure ;  but  if  the  affection  continue  in  spite  of  this  measure,  which 
from  its  very  simplicity  it  is  often  difficult  to  enforce,  mild  astringent  injec- 
tions should  be  employed. 

I  shall  add  a  remark  with  reference  to  the  prevention  of  renal  disease  as  a 
8e<|uel  of  scarlatina.  The  occurrence  of  this  sequel  being  generally  attrib- 
uted to  cold,  it  is  common  to  confine  patients  within  doors,  and  sometimes 
even  to  the  bed,  for  two  or  three  weeks  after  convalescence.  Regarding, 
however,  the  sequel  as  a  remnant  of  scarlatina,  this  extreme  care  is  unneces- 
sary. It  is  sufficient  to  observe  the  same  precautions  with  regard  to  ex])osure 
to  cold  or  other  morbid  agencies  as  during  convalescence  from  any  acute  affec- 
tion. Gestation  out  of  doors  has  seemed  to  me  to  be  useful  even  when  patients 
are  suffering  from  albuminuria  and  general  dropsy  following  scarlet  fever. 

It  remains  to  notice  the  protective  influence  against  scarlatina  which  has 
been  imputed  to  belladonna.  Satisfactory  proof  of  its  prophylactic  power 
requires  that  the  number  of  failures  shall  not  be  large ;  and,  judged  by  this 
rule  of  evidence,  it  is  extremely  doubtful  if  there  be  any  ground  for  imputing 
to  this  remedy  a  prophylactic  power.  It  is,  however,  to  be  considered  that 
to  prescribe  belladonna  as  a  prophylactic  is  always  a  harmless  experiment, 
and  it  is  therefore  objectionable  only  oh  the  score  of  supererogation.  More- 
over, as  the  popular  mind  has  been  directed  to  this  question,  the  wishes  of 
friends  are  often  better  satisfied  if  the  drug  be  prescribed.  These  considera- 
tions may  properly  influence  the  physician.  The  following  are  the  directions 
for  the  use  of  the  remedy :  "  Dissolve  from  one  to  three  grains  of  fresh  and 
well-prepared  extract  of  belladonna  in  an  ounce  of  cinnamon-water,  adding  a 
few  drops  of  alcohol  to  prevent  fermentation.  Of  this  solution  may  be  given, 
two  or  three  times  a  day,  one  drop  for  each  year  of  the  child's  age,  to  be  so 
administered  for  two  weeks  or  longer  if  the  danger  should  continue."^  The 
only  reliable  way  of  protection  against  the  disease  is  to  avoid  the  contagiuni. 
To  do  this  effectually,  it  is  necessary  not  only  that  persons  do  not  ennie 
within  an  infecting  range  of  patients,  but  that  they  avoid  those  who  have 
been  within  this  range,  the  houses  in  which  there  have  been  cases,  and 
everything  that  may  prove  to  be  fomites.  Cases  occurring  in  hospitals  and 
private  houses  should  be  at  once  isolated,  and  all  articles  in  the  apartment 

'  St i lie,  op.  cit. 
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occupied  by  patients  should  be  properly  disinfected.     The  best  memos  of  d  ^ 
infecting  clothing,  bed-linen,  carpets,  tapestries,  and  stuffs  which  cannot 
destroyed  by  fire  is  to  subject  them  for  two  or  three  hours  to  steam  a 
temperature  of  212°  F.    Removal  without  the  limits  of  the  prevalence  of  •**. 
disease  is  advisable  when  it  is  found  that  cases  are  likely  to  prove  malign  ^ 
or  severe.     On  the  other  hand,  if  cases  be  pretty  uniformly  mild  it  is  tc^ 

considered  that  the  period  is  favorable  for  having  the  disease.     Volant 

exposure  with  the  intention  that  the  disease  shall  be  contracted  is,  howe  ^<^ 
under  no  circumstances  to  be  recommended. 


CHAPTER    VIII. 

ERUPTIVE   FEVERS  (Continued). 

Rubeola,  or  Measles:  Clinical  History;  Causation;  Diagnosis;  Prognosis ;  Trettoieot.- 
Roseola. — Rotheln. — Dengue. 

Rubeola,  or  Measles. 

RUBEOLA — so  called  from  the  red  color  of  the  eruption,  called  also  inw. 
biUi^  and  commonly  known  as  the  measles — is  a  disease  of  less  import- 
ance than  the  eruptive  fevers  which  have  been  considered.  It  is  genenilva 
mild  and  often  a  trivial  disease,  but  it  is  desirable  to  discriminate  it  u  early 
as  possible  from  other  eruptive  fevers.  It  is  of  frequent  occurrence,  it  u 
sometimes  accompanied  by  grave  complications,  it  is  occasionally  followed 
by  serious  sequels,  and  in  a  certain  proportion  of  cases  the  disease  \b  iniriih 
sically  severe  or  even  malignant.  Hence,  rubeola  is  by  no  means  an  nniiD- 
portant  disease.  By  German  writers  the  term  rubeola  is  used  to  denote  tn 
eruptive  fever  distinct  from  measles,  called  also  Rotheln,  and  in  this  oonntrr 
distinguished  as  German  measles. 

Rubeola  has  no  special  anatomical  characters  exclusive  of  the  internal  tod 
external  efflorescence  which  is  most  conveniently  considered  as  belonging 
among  the  symptoms  of  the  disease.  I  shall  pass,  therefore,  at  once  to  tbe 
clinical  history. 

Clinical  History. — The  career  of  this  disease  is  subdivided,  like  that 
of  the  other  eruptive  fevers,  into  the  stages  of  invasion,  eruption,  and  des- 
quamation, each  stage  claiming  separate  consideration. 

Sfa^e  of  Iniashn. — The  distinctive  local  symptoms  in  this  stage  reaemble 
those  of  a  common  cold,  or  rather  an  attack  of  influenza.  There  ie  corrxa, 
with  frequent  sneezing  and  an  acrid  muco-serous  discharge  from  tbe  nostrils. 
The  eyes  are  irritable,  reddened,  and  watery.  Epiphora  is  sometimes  marked, 
the  tears  excoriating  the  face,  and  there  is  more  or  less  intolerance  of  ligkt. 
Subacute  laryngitis,  denoted  by  hoarseness,  frequently  occurs,  and  the  spp- 
toms  of  bronchitis  are  generally  present,  the  cough  being  dry,  sonorous,  and 
painful.  Occasionally  the  pharynx  is  the  seat  of  subacute  inflanmatioB. 
The  bronchitis,  laryngitis,  and  coryza  are  due  to  tbe  efflorescence  which  takes 
place  on  the  mucous  membrane  of  the  air-passages  prior  to  its  appetraDoeoo 
the  skin.    AVith  these  local  affections,  which  vary  much  in  iDtenntj  in  diirr- 
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'hiioss;  in  the  mulatto,  as  a  iluskv- 
.l<>.s   more  distinct,  redflisli -brown, 
.   the  eruption  in  tlie  white.'' 

■i,^-  -es.  as  this  disease  is  ordinarily  presented 

r  unattended  with  danjrer ;  Init  in  a  eer- 

.  '  "         '  se  is  severe  and  danjrenais.     The  severity 

,  '  .  .nalous  events  and  eoniplieations  which  have 

-.      '  11  the  clinical  history.    The  nunil>er  of  cases  ren- 

.     ^  ,^  n*e  of  capillary  bronchitis,  diphtheritic  laryngitis. 

*.        4^  i-onsiderable.     The  rate  of  mortality  differs  jrreatly 

«.  places,  so  that   the  statistics  of  any  particular  epi- 

•^h  results  applicable  jrenerally  to  the  disease.     It  may 

.se  in  camps.     Woodward  states  that  of  the  3^,021  cases 

iicial  returns  from  the  armies  of  the  United  States  in  the 

.    the  late  civil  war,  there  were  ISlU  deaths.      Hartholow  is  ni' 

.t  these  tijrures  do  not  express  the  actual  fatality  due  directly 

—that   is.  by  complications  and  setjuels — to  this  disease  durinj^ 

tod  he  estimates  the  ratio  of  deaths  to  castas  as  1   to  5.* 

^  the  war  the  prevalence  of  the  disease  was  jrreat  amon*;  reirruits, 

liy  tho.se  from  the  country,  and  the  sequels  or  the  effect  ujjon  the 

.al  health  incapacitated  a  considerable  proportion  for  remaining  in  the 

/ice.     Taking  into  view  the  mortality  and  the  enfeebled  condition  remain- 

*ig  for  a  long  time  in  many  of  the  cases  which  did  not  end  fatally,  measles 

proved  to  be  one  of  the  most  formidable  of  camp  diseases.     AVith  reference 

to  the  efficiency  of  troops  in  active  service,  it  is  desirable  to  isolate  castjs  at 

once  wherever  they  occur  in  camp.     Doubtless,  the  rate  of  mortality  and  tbe 

disqualifying  effects  of  the  disease  were  often  due  to  the  coexistence  either 

of  scorbutus  or  malarial  poisoning. 

Treatment. — In  ordinary  cases  the  disease  calls  for  nothing  but  palliative 
measures  and  attention  to  hygiene.  The  cough  may  be  ])alliated  by  anodynes, 
and  these  may  also  be  indicated  by  restlessness  or  vigilance;  and  for  the 
pyrexia,  if  it  l>e  considerable,  gentle  diaphoretic  and  refrigerant  remedies  may 
be  prescribed.  The  object  of  treatment  in  these  cases  is  simj)ly  to  render  the 
patient  as  comfortable  as  pos.sible,  the  di.sease  ]»ursuing  a  favorable  course 
without  therapeutical  interference.  It  is  a  widely-diffused  pr)pular  notion 
that  saffron  (^Crovug  snfinm)  is  a  valuable  remedy  in  measles,  as  well  as  in  the 
other  eruptive  fevers,  given  for  the  purpose  of  promoting  the  eruptiiju.  There 
is  little  ground  for  this  notion,  but  the  remedy  is  harmless,  ('athartirs  in 
this  as  in  the  other  eruptive  fevers  are  not  indicated,  and  are  likely  to  do 
harm.  Kmetics  are  rarely  if  ever  indicated.  The  patient  should  be  confined 
to  a  room  in  which  the  tem|>erature  is  agreeable,  but  free  ventilation  should 
be  secured.  The  air  of  the  rmnn  in  the  treatment  of  cases  of  this  fever,  as  nf 
the  other  essential  fevers,  and,  indeed,  of  all  acute  diseases,  should  be  effect - 
aally  change<l  aflter  short  intervals  by  opening  the  windows,  prote<*ting  the 
patient  against  draughts  by  covering  the  face  as  well  as  the  body.  The  bo<ly 
may  be  sponged,  portions  at  a  time,  with  tei)id  or  cool  water.  This  may 
be  done  without  any  fear  of  causing  the  eruption  to  disap|)ear  prematurely. 
If  the  degree  of  pyrexia  call  for  antipyretic  treatment,  the  wet  slnret  may  be 
resorted  to.  Refrigeration  will  not  render  the  patient  more  liable  to  pneu- 
monia or  other  pulmonary  complications.  Quinia.salicin,  and  antipyriiie  nmy 
also  be  given  for  an  antipyretic  effect.  As  a  jirotectiou  for  the  eye-*  the  romn 
should  be  moderately  darkened. 

'  Sttnitnry  Mnnoirs  of  thr  War,  New  York,  li*ri7-t>l). 
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on  auscultating  the  chest.  The  irritability  of  the  eyes  continues,  and  m 
infrequently  there  is  conjunctivitis.  Pharyngitis  in  some  cases  contiDa*> 
and  sometimes  the  inflammation   extends  into  the  Eustachian  tube,  ^ 

sioning  partial  deafness.  The  pyrexia  does  not  disappear  or  diminish  w  -^ 
the  development  of  the  eruption.  On  the  first  and  second  day  of  the  er^^^ 
tion  the  temperature  of  the  axilla  may  rise  to  104*'  F.  and  even  higl^^ , 
From  this  date,  in  the  natural  course  of  the  disease,  the  temperature  rapi^^^ 
diminishes.  Other  symptoms  denoting  constitutional  disturbance  are  prop^H^ 
tionate  to  the  pyrexia.  The  latter,  save  in  exceptional  cases,  is  much  les^^ 
degree  than  in  scarlatina.  The  tongue  is  generally  coated,  and  not  in  ^^ 
quently  the  elongated  papillae,  projecting  through  the  coating,  present  ^ 
appearance  of  red  points. 

Sta^e  of  Desquamation. — This  stage  may  be  considered  as  having  be&.^^ 
when  the  eruption  begins  to  fade.    The  duration  of  the  stage  is  between  £J^ 
and  eight  days.     In  uncomplicated  cases  pursuing  a  favorable  course  tf^  - 
stage  is  the  stage  of  convalescence.     Actual  desquamation  occurs  in  onl^ 
certain  proportion  of  cases.     It  may  be  more  or  less  marked.     It  is  alwt  -%-,, 
furfuraceous,  the  epidermis  being  exfoliated  in  branny  scales,  not  in  patch^^i 
or  flakes.     Coincident  with  the  decline  and  disappearance  of  the  eruption 
the  pyrexia  diminishes  and  ceases.     More  or  less  cough  and  expectontiod 
are  likely  to  continue  after  the  cutaneous  eruption  has  disappeared,  aDdpe-r- 
sisting  conjunctivitis  is  not  uncommon.      Occasionally  the  eruptiou  ontfm«> 
skin  reappears  after  having  existed  for  the  usual  period  and  having  ditiif^— 
peared.     Diarrhoea,  usually  mild,  is  likely  to  occur  in  this  stage. 

The  career  of  the  disease  is  thus  extended  between  twelve  and  nztee-vm. 
days. 

The  foregoing  sketch  of  the  clinical  history  relates  to  cases  in  which  tli  ^ 
disease  pursues  a  typical  course.    Anomalous  cases  occur,  the  disease  in  M'Iib  ^ 
being  very  severe  or  malignant,  and  in  others  unusually  mild.     In  exeeptiona.  1 
cases  the  eruption  appears  first  on  some  other  part  of  the  body  than  the  ficc? 
The  affections  of  the  Schneiderian  membrane,  larynx,  and  bronchial  tubei^tr-^ 
sometimes  wanting.     Writers  have  considered  these  cases  as  constitotiDg   s 
variety  of  the  disease,  called  rubeola  sine  catarrko.    To  a  certain  extent.  doul>« 
less,  cases  which  have  been  considered  as  of  this  variety  have  been  ctswo" 
roseola.     On  the  other  hand,  it  is  supposed  that  cases  occur  in  which  the  loci 
manifestations  are  limited  to  the  mucous  membrane ;  hence  there  \»  anotb' 
variety,  called  rubeola  sine  eruptione.     It  must  be  difficult  to  decide  positiTt 
that  rubeola  exists  when  the  cutaneous  efflorescence  is  wanting.    In  the  ct 
belonging  to  the  two  varieties  just  named  the  disease  is  unusually  njild. 
severe  form  of  the  disease  is  characterized  by  the  occurrence  of  petochitt 
hemorrhage  in  various  situations.     The  phenomena  of  purpura  are  assi»c 
with  measles  in  these  cases.     Of  this  rare  form  of  the  disease  the  foil* 
case  is  an  example :  The  patient  was  a  man  aged  about  twenty -five 
The  rubeolous  eruption  was  abundant,  presenting  the  characteristic  a 
anees,  but  was  somewhat  darker  than  usual.     Scattered  among  the  ? 
of  efflorescence  over  the  whole  surface  of  the  body  were  petechia* 
between  the  size  of  a  pin's  head  and  that  of  a  split   pea.     There  wa? 
rhage  from  the  nose  and  mouth.      Blood  also  was  discharged  fn»m  th 
and  was  contained  in  the  urine.     The  tongue  and  gums  were  pallid  ♦ 
certain  points  which  were  stained   with  exuding  blood.      Blood  wj 
beneath  the  conjunctiva,  infiltrating  the  whole  surface  of  the  eyeb; 
the  cornea.     The  case  terminated  fatally.     This  form  of  the  disea» 
—  wlied  as  hemorrhagir  rubeola.      It  has  been  called  also  rul*eolt 

-^oiith,.  and  occasionally  the  anus,  ^ 
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I,  and  larynx,  sometimes  occurs  in  connection  with  rubeola.  Other  mor- 
londitions  than  those  belonging  to  the  latter,  it  is  to  be  presumed,  must 
ir  in  giving  rise  to  this  event.  It  has  been  observed  chiefly  in  young 
ren  in  eleemosynary  institutions.  Aside  from  any  such  local  events  or 
rtant  complications,  this  disease  sometimes  assumes  a  severe  form,  pre- 
ig  the  ataxic  and  adynamic  symptoms  of  typhus  or  typhoid  fever,  and 
g  fatally  from  an  intrinsic  tendency  to  death.  Such  cases,  however,  are 
mely  rare. 

the  great  majority  of  the  cases  in  which  the  disease  is  severe  the  grav- 
dependent  on  complications.  The  important  complications  most  likely 
ur  are  seated  in  the  respiratory  system.    Diphtheritic  laryngitis  or  true 

is  sometimes  developed.  Capillary  bronchitis  is  another  fatal  complica- 
able  to  occur  in  children ;  and,  occurring  in  children  of  less  than  three 
of  age,  it  generally  destroys  life.  It  is  more  liable  to  occur  in  hospital 
II  private  practice.  Broncho-pneumonia  and  lobar  pneumonia  are  the 
"Vequent  of  the  serious  complications.     The  latter  in  young  children  is 

to  prove  fatal,  and  it  is  by  no  means  devoid  of  danger  in  adults.  Pleu- 
I  an  occasional  complication,  but  it  is  far  more  infrequent  than  pneumo- 
Croup,  capillary  bronchitis,  and  especially  pneumonia,  are  not  less  likely 
ur  as  sequels  than  as  concomitants  of  rubeola. 

lelay  in  the  appearance  of  the  eruption  is  generally  an  effect  of  some 
tant  complication.  The  occurrence  of  an  important  complication  may 
L»  a  notable  diminution  and  sometimes  to  a  retrocession  of  the  eruption, 
k  popular  error  to  attribute  the  complications  to  the  retrocession  of  the 
on  ;  the  latter  is  a  consequence,  not  a  cause,  of  the  former.     Irregu- 

as  regards  the  situation  in  which  the  eruption  first  appears  is  some- 
observed.  In  rare  instances  the  efflorescence  first  makes  its  appearance 
t2  lower  extremities,  and  extends  thence  over  the  body,  upper  extremi- 
nd  head. 

€jr  recovery  from  rubeola,  pulmonary  phthisis,  acute  tuberculosis,  and 
3ulous  meningitis  are  observed  in  a  proportion  of  cases  not  large,,  but 
cjnt  to  show  that  the  system  is  left  in  a  condition  favorable  for  the 
>pment  of  these  affections.     Affections  distinguished  as  scrofulous  arc 

to  follow  as  sequels — namely,  scrofulous  ophthalmia,  coryza,  otorrhoea, 
^ement  of  lymphatic  glands,  etc.  After  an  extensive  prevalence  of 
^s  in  any  place  it  is  observed  for  some  years  that  the  mortality  among 
«n  exceeds  the  average  mortality  at  other  times.  The  practical  import- 
c:)f  these  facts  is  obvious. 

phritis  is  a  rare  complication  of  measles.  Some  albuminuria,  at  the 
t,  of  the  disease,  however,  is  not  rare. 

USATION. — Rubeola,  like  scarlatina  and  variola,  is  a  contagious  disease, 
rontagium  is  not  only  received  by  those  brought  into  close  proximity  to 
ns  affected  with  the  disease,  but  it  may  be  transported  to  a  distance  by 
3  of  fomites.  Persons  contract  the  disease  from  the  contagium  adhe- 
o  the  clothes  of  those  who  may  have  recently  visited  rubeolous  patients. 
Lcians  may  in  this  way  diff'use  the  disease. 

e  disease  may  be  communicated  by  inoculation,  either  with  blood  from 
canthematous  pat<jh  or  with  the  secretion  from  the  eyes  and  nostrils, 
activity  of  the  rubeolous  contagium,  however,  is  much  less  persistent 
that  of  the  contagium  of  smallpox  and  scarlet  fever.  The  communica- 
,  not  alone  by  inoculation,  but  by  means  of  an  infected  atmosphere  or 
mites,  belongs  to  the  stage  of  invasion  as  well  as  to  the  eniptive  and 
lan^ative  stages. 
e  duration  of  the  period  of  incubation  varies  within  widely  separated 


1022  ERUPTIVE  FEVERS. 

limits — namely,  between  one  day  and  thirty  days.     In  the  majority  of .^ 

the  attack  occurs  between  six  and  ten  days  after  exposure.  The  duration  ^^^  ' 
within  these  limits  in  a  dozen  cases  under  my  observation  in  which  the  timcc?^  '^^ 
exposure  could  be  definitely  fixed,  with  a  single  exception  in  which  the  d^^  J^ 
tion  was  fourteen  days.  The  average  duration  of  the  period  of  incuba.^r^" 
may  be  given  as  ten  days.  AVTien  produced  by  inoculation  the  period.  *^'? 
incubation  is  somewhat  shorter  than  it  is  usually  when  the  disease  ot^c^i*' 
naturally.  '^ 

The  susceptibility  to  the  disease  exists  at  all  ages.     Cases  are  much  i^^  ^ 
frequent  in  children  than  in  adults,  but  this  is  owing  to  the  fact  that  t  Mit 
majority  of  persons  have  the  disease  in  childhood,  and  are  generally  tber^  fcy 
made  insusceptible.     They  who  escape  the  disease  in  early  life  on  accounr  ^z^f 
not  being  exposed  to  the  contagium  are  liable  to  contract  it  at  any  "nbr^j: 
quent  age.     The  susceptibility  is  very  slight  during  the  first  six  months  tr>I 
infantile   life.     As  a  rule,  this  disease,  like  scarlatina  and  variola,  reude-rs 
the  system  ever  afterward  insusceptible  to  it,  but  exceptions  to  this  nileiw-^ 
not  very  rare.     AVell-authenticated  cases  in  which  the  disease  has  ocoun*:-<i 
three  and  even  four  times  have  been  reported.     Prevailing  in  camp.s,  8chw»ls*, 
hospitals,  and  communities  as  an  epidemic,  this  disease  presents  at  diffmn  t 
times  a  great  diversity  as  regards  mildness  or  severity  and  the  tendency  X-^ » 
particular  complications  ;  in  other  words,  the  character  of  different  epideoiics^ 
of  rubeola,  as  of  other  epidemics,  is  by  no  means  uniform,  but  varies  moi-li 
in  different  seasons  and  places. 

Diagnosis. — The  diagnosis  of  rubeola  after  the  appearance  of  the  efflorest- 
cence  on  the  skin  is  generally  unattended  with  difiiculty.  The  diagnostic; 
characters  which  have  been  embraced  in  the  clinical  history  are  tofficientl  jr 
distinctive.  The  more  important  of  these  are — the  long  duration  of  the  sUpr^" 
of  invasion  ;  the  affection  of  the  air-passages ;  the  appearance  of  the  eruptiowa 
almost  invariably  first  on  the  face,  and  its  gradual  diffusion  over  the  bodr  ; 
the  color  of  the  eruption,  its  papular  character,  the  softness  of  the  papules, 
and  the  tendency  of  the  papules  to  assume  a  crescentic  arrangement.  ^  fn-r 
as  the  eruption  is  concerned,  early  in  the  eruptive  stage  there  is  some  rerfm- 
blance  to  the  papules  of  smallpox,  but  the  differential  points  which  have  been 
presented  in  treating  of  the  latter  disease  should  enable  the  practitioner  Xm> 
faiake  the  discrimination.  In  a  case  of  rubeola  in  which  the  cutaneous  effl<»r- 
escence  is  not  abundant  and  the  air-passages  are  unaffected  the  disease  ifiliiMe 
to  be  confounded  with  roseola ;  but  the  eruption  in  these  two  affections  differ**, 
and,  moreover,  such  cases  are  extremely  rare.  Cases  in  which  the  air-paH<a^es 
are  alone  affected — that  is,  in  which  there  is  no  cutaneous  efilorescence--htrd1  j 
admit  of  a  positive  diagnosis,  but  such  cases  are  extremely  rare.  Their  occur- 
rence during  the  prevalence  of  rubeola  in  persons  known  to  have  been  ex- 
posed is  the  chief  ground  on  which  the  diagnosis  is  to  be  based. 

The  diagnosis  cannot  be  made  with  positiveness  prior  to  the  appearance  c»tf 
the  efflorescence  on  the  skin.  The  occurrence,  however,  of  coryx a,  irritibilit^ 
of  the  eyes,  and  bronchitis,  with  pyrexia,  in  persons  who  have  never  hm^ 
measles  at  a  time  when  the  disease  is  prevailing,  renders  a  diagn<»sis  dnriri? 
the  period  of  invasion  highly  probable.  The  diagnosis  is  sometimes  delajcr^ 
by  the  early  occurrence  of  complications  which  interfere  with  the  regain 
course  of  the  disease,  especially  as  regards  the  eruption.  The  appeannce  c^'^ 
the  latter,  however,  sooner  or  later  in  the  great  majority  of  cases,  removes  tft»* 
difficulty  which  may  previously  have  existed. 

Of  this  fever,  as  of  all  the  eruptive  fevers,  the  diagnosis  in  the  negro  »tt^^-^» 
of  course,  be  based  on  other  points  than  those  relating  to  theoolorof  tt^* 
eruption.    "In  the  pure  negro  the  eruption  appears  as  yellowish  spots  rfigbtB   J 
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mod  extremities  and  not  on  the  face.  It  continues  for  twenty-four  or  forty- 
eight  hours  only,  in  a  majority  of  cases.  It  disappears  without  dcinquama- 
tioQ  and  is  liable  to  return.  It  is  sometimes  accompanied  with  considerable 
pruritus.  The  affection  has  neither  sequels  nor  complications.  A  roseolar 
eruption  may,  however,  occur  in  the  course  of  other  affections,  especially  in 
the  stage  of  invasion  in  varioloid,  in  articular  rheumatism,  and  in  epidemic 
cholera  after  reaction.  Koseola  is  not  a  grave  disease.  One  attack  affords 
no  protection  against  recurrences.  It  is  ofltener  presented  in  females  than  in 
males.  It  prevails  not  infrequently  as  an  epidemic,  chiefly  during  the  sum- 
mer season.     Some  authors  consider  it  to  be  contagious. 

Attention  to  the  foregoing  points  will  suflice  for  the  discrimination  of  the 
affection  from  scarlatina  and  from  rubeola.     It  does  not  call  for  treatment. 

The  use  of  the  balsam  of  copaiba  by  some  persons  induces  an  efflorescence 
analogous  to  that  of  roseola,  and  more  rarely  the  use  of  cubebs,  the  iodide  of 
potassium,  turpentine,  antipyrine,  and  the  sulphate  of  quinia.  A  variety  of 
the  affection  belongs  to  the  history  of  syphilis. 

Rotheln. 

The  affection  called  by  German  writers  rolheln  and  rubeola  (^German 
fneasles)y  and  called  also  rubella,  is  probably  not  a  new  disease  in  this 
country,  but  it  was  formerly  confounded  with  measles,  with  roseola,  or 
with  scarlet  fever.  Prof.  J.  Lewis  Smith  studied  an  epidemic  occurring 
in  New  York  in  1874,  and  found  the  characters  which  distinguish  this 
affection.  It  occurs  as  an  epidemic  and  is  probably  contagious.  It  affects 
all  ages,  but  especially  children.  It  differs  from  measles  in  having  a 
period  of  invasion  rarely  longer  than  a  day ;  in  a  much  less  degree  of 
pyrexia;  in  the  more  frequent  appearance  of  the  eruption  first  on  the 
body  and  neck ;  and  in  the  rapid  diffusion  of  the  eruption.  The  eruption, 
moreover,  is  less  elevated ;  the  spots  are  round,  or  at  least  usually  less  irreg- 
ular than  the  papules  of  measles,  and  there  is  no  tendency  to  a  crescent ic 
arrangement.  There  is  slight  coryza,  but  the  larynx  and  bronchial  tubes  are 
rarely  much  affected.  In  some  epidemics  the  cervical  and  to  a  less  extent 
other  lymphatic  glands  are  swollen. 

The  color  of  the  eruption  sometimes  resembles  that  of  scarlet  fever  rather 
than  that  of  measles.  The  affection  bears  a  close  resemblance  to  extremely 
mild  cases  of  these  diseases.  In  making  the  discrimination  reliance  is  to  be 
placed  on  the  occurrence  of  other  cases  having  the  diagnostic  characters  of 
rotheln  and  the  non-prevalence  of  scarlet  fever  or  of  measles.  It  is  hardly 
possible  to  diagnosticate  an  isolated  sporadic  case  of  rotheln,  but  when  a  large 
number  of  cases  with  similar  characters  occurs  epidemically,  the  diagnosis  can 
generally  be  made. 

It  is  probable  that  cases  of  rotheln  and  of  roseola  have  been  not  infre- 
quently supposed  to  be  cases  of  measles  and  scarlatina,  and  in  this  way  is 
perhaps  to  be  explained  some  of  the  reported  instances  of  the  latter  diseases 
occurring  in  the  same  person  more  than  once. 

That  this  disease  is  essentially  distinct  from  measles  and  scarlet  fever  is 
proven  by  its  epidemic  occurrence,  by  its  affording  no  protection  a<rainst 
these  diseases,  and  by  the  fact  that  the  latter  afford  no  protection  against 
it.  These  are  sufficient  grounds  for  recognizing  a  separate  special  cause. 
Rotheln,  like  roseola,  is  devoid  of  danger,  and  rarely  calls  for  more  than 
hygienic  treatment.* 

[A  valuable  contribution  to  the  study  of  rubella  was  made  by  Dr.  J.  P. 

*  A  valuable  article  on  this  disease  by  Dr.  W.  A.  Edwards  wa«  publibhetl  in  the  Am, 
Jonm.  of  the  Med.  •Sci'enrw,  October,  1884. 
65 
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In  cases  in  which  the  disease  is  rendered  severe  by  complications  the  ^^ 
mcnt  will  have  reference  to  the  latter.  The  general  principles  of  trettti,^ 
in  these  cases  are  the  same  as  when  the  complicating  affections  occur  in  ^^ 
pathological  connections.  It  would,  therefore,  be  a  repetition  to  consider  tl 
indications  derived  from  the  different  complications.  A  practical  Quc^i^ 
relates  to  the  retardation,  diminution,  or  retrocession  of  the  eruption  id  ^^^ 
complicated  cases.  Is  it  important  to  resort  to  active  measures  desigDed  i 
promote  the  appearance  of  the  eruption  ?  The  importance  of  this  object  «a 
treatment  has  doubtless  been  much  exaggerated.  Certain  measures  emplor* 
for  this  object,  such  as  emetics,  active  stimulants,  the  hot  or  vapor  bath.  a.  r 
overloading  the  body  with  clothing,  are  not  to  be  employed.  Thij<  genew- 
rule  may  be  adopted — namely,  measures  should  not  be  employed  for  th 
object  if,  aside  from  the  object,  they  are  likely  to  be  hurtful.  The  tepid  ba^. 
stimulating  pediluvia,  and  sinapisms  or  other  rubefacient  applications  to  t  ^ 
skin,  are  not  excluded  by  this  rule.  It  is  to  be  considered  that  the  comp  1 
cations  do  not  occur  in  consequence  of  the  eruption  being  delayed,  or  insu 
ficient,  or  ^^  striking  in  ;"  and  it  is  more  probable  that  the  latter  are  effects  ^: 
the  former. 

Cases  presenting  ataxic  or  adynamic  symptoms,  either  with  or  vitho  i 
complications,  claim  the  tranquillizing  and  supporting  measures  indicated  i 
other  diseases  with  the  same  symptoms. 

It  is  important  to  bear  in  mind  the  liability  to  scrofulous  and  tubercolow 
affections  after  recovery  from  this  disease.  Patients  should  be  placed  und* 
hygienic  influences  which  will  tend  to  invigorate  the  system,  with  a  view  f 
obviate  a  tendency  to  the  development  of  these  affections. 

Protection  against  this  disease  and  the  prevention  of  its  diffusion  can  I" 
secured  only  by  means  of  the  isolation  of  cases  and  measures  of  disinfecti(» 
Children  should  be  kept  from  school   and  other  places  in  which  they  ft. 
brought  into  contact  with  other  children  whenever,  from  the  syniptonu  • 
the  stage  of  invasion,  the  nature  of  the  disease  is  to  be  suspected.     There 
ground  for  the  opinion  that  the  communicability  is  greater  during  this  staf 
The  clothes  worn  by  patients,  the  bedding,  and  the  apartments  should  be  ^ 
infected.     These  protective  and  preventive  measures  are  especially  import 
during  the  prevalence  of  an  epidemic  in  which  there  is  a  tendency  to  gr 
complications.     They  are  of  less  importance  in  mild  epidemics,  inasmucl 
the  subsequent  insusceptibility  which,  as  a  rule,  the  disease  confers,  \a  r 
ously  desirable. 

Roseola. 

The  eruptive  fever  called  roseohi  or  rose  rash,  and  sometimes  calle 
measles,  is  an  affection  of  very  little  importance,  exclusive  of  its  lial 
be  mistaken  for  rubeola  or  scarlatina. 

The  eruption  is  [)receded  by  symptoms  of  constitutional  disturb 
one  or  two  days.     These  symptoms  arc — cephalalgia,  loss  of  appeti 
times  nausea  and  vomiting,  and  occasionally  diarrhiea,  chilly  sensatio? 
movement,  and  general  malaise.     In  young  children  convulsions  ir 
The  constitutional  disturbance  is  more  or  less  marked,  but  it  fre 
slight.     The  affection  of  the  throat  and  of  the  air-passages  which 
the  history  ijf  scarlatina  and  rubeola  in  the  stage  of  invasion  is  slig 
ing  in  roseola. 

The  eruption  appears  in  the  form  of  rose-colored  spots  or  pat 
are    not  elevated,   the   redness    disappearing  momentarily  on  pi 
ajjpears  on  different  parts  of  the  body,  not  beginning  on  the  h 
tending  over  the  body,  as  in  rubeola.     Frequently  it  appears 
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'--six  hours.     During  this  stage, 

^^ciating,  pains  in  the  head, 

•  e  prominent  traits  of  the 

joints  are  frequently  some- 

^fBr  »g  usually  first  affected.     The 

to  acute  articular  rheumatism. 

cessation  of  the  fever,  and  the 

^Jnset  of  fever,  is  now  ahle  to  sit  up, 

ps  he  returns  to  his  accustomed  voca- 

-lie  pain  often  returns,  with  frecpiently  a 

,  and  malaise,  compelling  a  return  to  the 

.here  are  irregular  remissions.     The  pyrexia 

axillary  temperature  rising  to  105°  F.  and 


an  eruption  occurs  at  a  variable  period  after  the 
fcruptiori  presents  in  different  cases  a  diversity  of 
I  ia  some  cases  very  closely  the  efflorescence  of  scar- 
^  It  ii  not  unlike  the  eruption  of  rubeola.  It  is  some- 
eheti  or  urticaria,  and  it  is  sometimes  vesicular,  like 
Erysipelas  and  purpura  are  occasionally  observed, 
the  nose^  mouth,  bowels,  and  uterus  occurs  in  some  cases. 
Qgitis  are  occasional  complications,  and  the  latter  is  some- 
with  enlarged  cervical  glands. 
Falesoence  ta  often  tedious,  and  the  recovery  of  strength,  appetite, 
I J  to  be  slow.  The  average  duration  of  the  disease  is  about  eight 
k  are  not  infrequent.  As  r^arda  incidental  events  and  sequels, 
in  children  occasionally  usher  in  the  attack ;  delirium  like  that 
i  tTemens  has  been  observed  to  succeed  protracted  vigilance,  and  in 
^gnaut  women  misoarriage  is  liable  to  take  place.  A  rheumatic  condition 
Uid  joints,  abscesses,  boils^  and  carbuncles  are  not  infrequent  sequels. 
Th^  extent  of  prevalence  of  this  epidemic  is  remarkable.  Wragg  com- 
the  number  of  eaiea  at  one  time  in  Charleston  at  10,000,  and  during 
fipidemio  fteven-  o?  elgbt-tenths  of  the  population  were  affected.  All 
tre  attacked,  persons  of  either  sex,  children  and  octogenarians. 
Hie  duration  of  epidemics  is  briaf,  ceasing  usually  in  six  or  eight  weeks.  Of 
the  special  muse  nothing  is  known.  J.  W.  McLaughlin  of  Austin,  Texas,  has 
eultirftted  frotii^  the  blood  of  dengue  patienta  a  micrococcus  which  he  regards 
as  tbe  special  agent  of  infection.'  Sufficient  evidence  in  support  of  this  view, 
howevc^r,  hae  not  been  adduced,  Dickson  regarded  the  affection  as  conta- 
ipous.  This  opinion  ia  opposed  by  the  rapid  and  almost  simultaneouH  diffu- 
lon  of  the  affection,  by  the  limitation  of  its  prevalence  to  towns  or  within 
etronmeoribed  area,  and  by  the  short  duration  of  epidemics.  He  also 
IB  0t  the  opinion  that,  as  a  rule,  immunity  ^m  subsequent  attacks  is 
when  the  disease  has  been  once  experienced.  In  proof  of  this 
jIdioii  he  stated  that  at  Charleston,  where  the  disease  prevailed  in  1850, 
only  those  escaped  who  had  experienced  it  during  the  epidemic  of  1828. 
The  oeeunence  of  a  few  cases  of  the  disease  among  those  who  had  it  in 
1S28  be  aeooante  for  by  suppoaing  that  after  an  interval  of  twenty-two 
!  7«Kri  ihfl  tnaeeptibility  was  renewed.'  It  is  an  affection  chiefly  occurring  in 
dloiAleey  and  it  prevails  especially  in  cities  and  large  towns.  To  the 
latter  role  there  are,  however,  striking  exceptions. 

This  affection,  although  extremely  distressing,  and  presenting  not  infre- 

^'BeseaiciieB  into  the  Etiology  of  Dengue."  Joum,  of  the  Am.  Med.  AsMciation, 
19,  1886. 

r  cf  3fedieine,  2d  ed^  p.  748. 
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Crozer  Griffith  of  Philadelphia  in  1887.*  Of  the  150  cases  on  which  his 
report  was  based,  only  1  was  an  adult.  The  great  majority  of  cases  occur 
between  the  ages  of  five  and  fifteen.  The  contagious  nature  of  the  ^a^ 
is  shown  by  its  prevalance  in  "  homes "  and  other  public  institutions. 

The  characters  of  the  eruption  of  rubella  are  far  from  uniform,  for  which 
reason  it  has  been  described  as  a  polymorphous  exanthem.     The  only  two 
varieties  of  the  eruption  which  are  of  practical  importance  are  those  knowt 
as  rubella  morbilUforme  and  rubella  scarkuint/orme.     These  terms  indicate 
the  remarkable  resemblance  which  the  exanthem  of  rubella  may  hear  t4) 
either  measles  or  scarlatina.     From  these  affections  rubella  may  be  distin. 
guished  by  the  shortness  and  mildness  of  the  prodromal  symptoms,  the  coiu. 
para  live  mildness  of  the  catarrh  of  throat,  nose,  and  conjunctiva,  and  tl&e 
brief  duration  of  the  fever.     In  sporadic  cases,  as  well  as  at  the  commence- 
ment of  an  epidemic,  mistakes  in  diagnosis  are  liable  to  occur,  but  may  be 
avoided  by  observing  the  rapidity  with  which  the  exanthem  develops,  ofu^o 
in  the  midst  of  apparent  health,  as  well  as  the  subsidence  of  the  fever  vhile 
the  eruption  is  at  its  height.     Enlargement  and  tenderness  of  the  cervical 
glands   are  also   important  diagnostic  signs  of  rubella.     In  doubtful  capers 
inquiry  should  always  be  made  as  to  whether  the  patient  has  been  recent Ijr 
taking  drugs  such  as  antipyrin,  quinia,  and   chloral,  which  may  give  rise  Co 
an  eruption  remarkably  like  that  of  rubella. 

As  this  disease  tends  intrinsically  to  recovery  and  is  attended  with  few  or 
no  distressing  symptoms,  there  is  little  to  be  said  concerning  its  treatmerm^ 
Confinement  to  bed  during  the  febrile  period,  and  a  mild,  non -stimulating  dicrr 
composed  mostly  of  farinaceous  substances  and  milk,  are  all  that  are  needer<l 
as  a  rule.  An  occasional  warm  bath  will,  while  serving  the  purposes  oF^ 
cleanliness,  promote  the  development  of  the  eruption,  allay  pruritus,  acici 
tranquillize  the  nervous  system.  The  pharyngitis,  if  severe,  is  to  be  treato<l 
with  emollient  and  astringent  gargles  and  applications,  precisely  as  in  mild 
cases  of  scarlatina. — H.] 

Dengue. 

Dickson's  name  is  especially  identified  with  the  epidemic  affection  com- 
monly called  denguey  an  unclassical  name  of  uncertain  derivation,  supposed 
to  be  synonymous  with  "  dandy  fever."  He  was  the  historian  of  its  risita- 
tion  in  this  country  in  1828,  and  he  contributed  more  largely  to  whit  is 
known  respecting  it  than  any  other  American  writer. 

The  affection  prevailed  extensively  in  the  West  India  Islands  in  182Tand 
1828,  and  about  the  same  time  in  many  parts  of  the  Southern  States  of  thii? 
country.  An  affection  supposed  to  be  the  same  prevailed  in  Philadelphia  io 
1780,  and  was  described  by  Rush.  It  was  then,  as  since,  frequently  known 
as  the  breakbone  /ever.  Other  epidemics  supposed  to  be  identical  have 
occurred  at  various  periods  in  Egypt,  India,  and  other  parts  of  the  world. 
It  prevails  especially  in  tropical  and  subtropical  countries.  An  extensire 
epidemic  occurred  along  the  southern  coast  of  this  country  in  1880.' 

The  development  of  the  affection  is  either  abrupt  or  slow,  more  frequently 
the  former.  The  symptoms  attending  its  development  are  anorexia,  chilly  sen- 
sations, but  rarely  a  pronounced  chill,  languor,  lassitude,  and  general  malaife. 
These  symptoms  exist  in  some  cases  for  only  twenty-four  hours,  bat  in  other 
cases  for  several  days  before  the  affection  is  fully  developed. 

After  the  access  or  forming  period  follows  a  febrile  stage  or  a  paroxysm  uf 
fever.   The  duration  of  the  pyrexia  varies  between  nine  hours  and  three  or  four 
»  Medical  Record,  July  2  and  9,  1887. 
^  J.  Forrest,  Am.  Joum,  of  the  Med.  Seieneea,  April,  188L 
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the  tonsils  or  the  soft  palate.  The  pseudo-membranous  exudation  is  often  ^ 
although  not  necessarily,  preceded  by  a  simple  (catarrhal)  inflammation.  The 
false  membrane  is  observed  first  as  a  grayish-white,  slightly  elevated  patch, 
which  cannot  be  detached  from  the  mucous  membrane  without  leaving  a 
bleeding  surface.  The  white  patches  may  remain  distinct,  or  they  may  coa- 
lesce and  form  one  membrane,  which  covers  the  greater  part  of  the  tonsils, 
the  soft  palate,  and  the  pharynx.  As  the  pellicular  deposit  increases  in 
thickness  it  acquires  a  yellowish  or  dirty -gray  color.  Sometimes  it  has  a 
reddish  or  a  brown  hue  from  admixture  with  blood.  The  membranous  exu- 
dation is  sometimes  soft  and  pulpy  in  consistence  ;  but  often  it  is  firm,  almost 
leather-like,  and  elastic,  and  can  be  detached  in  a  single  layer.  At  auto])sies 
the  membrane  is  generally  found  to  be  softened.  In  the  course  of  three  or 
four  days,  sometimes  a  longer  and  sometimes  a  shorter  period,  the  false  mem- 
brane becomes  loosened  from  its  attachment  to  the  mucous  membrane,  so  that 
it  can  be  readily  separated  without  injury  to  the  subjacent  tissue.  The  sepa- 
ration of  the  membranous  exudation,  either  as  a  coherent  layer  or  as  a  soft, 
disintegrated  mass,  leaves  the  subjacent  mucous  membrane  either  smooth 
and  intact  or  ulcerated.  The  mucous  membrane  is  left  in  an  ulcerated  con- 
dition chiefly  in  those  severe  cases  in  which  the  fibrinous  exudation  extends 
into  its  substance.  Ulcers  may  be  produced  also  by  a  suppurative  process  in 
the  mucous  membrane. 

Outside  of  the  pseudo-membranous  exudations  the  mucous  membrane  is 
reddened.  It  ijsually  presents  ecchymoses  in  greater  or  less  number.  It  is 
swollen  from  cedematous  infiltration  and  the  presence  of  inflammatory  prod- 
ucts. The  tonsils  especially  are  often  greatly  enlarged.  The  uvula  may  be 
swollen  to  twice  its  normal  size.  The  inflamed  mucous  membrane  is  usually 
coated  with  a  muco-purulent  secretion  which  may  be  present  upon  the  false 
membranes. 

The  extension  of  the  membranous  exudation  into  the  larynx  is  not  uncom- 
mon, and  this  is  a  serious  event  in  the  clinical  history  of  the  disease.  The  cha- 
racters of  the  fibrinous  exudation  in  the  larynx,  the  trachea,  and  the  bronchi 
are  the  same  in  diphtheria  as  in  membranous  croup.  (Vide  p.  208.)  The 
false  membrane  in  the  trachea  and  bronchi  is  of  the  typical  croupous  variety ; 
that  is,  it  lies  loosely  upon  the  mucous  membrane.  In  most  parts  of  the 
larynx  it  is  also  loosely  attached,  but  on  the  epiglottis  and  the  vocal  cords 
it  is  usually  adherent.  As  a  rule,  the  pseudo-membrane  is  readily  separated 
from  mucous  membranes  covered  with  cylindrical  epithelium  and  havin<>:  a 
well-marked  basement  membrane,  whereas  it  is  more  adherent  to  mucous 
membranes  lined  with  flat  epithelium. 

The  false  membranes  are  composed  of  fibrillated  fibrin,  epithelial  cells, 
leucocytes,  red  blood-corpuscles,  and  low  vegetable  organisms.  The  fibril- 
lated fibrin  is  derived  from  the  fibrinogen  contained  in  the  inflammatory 
exudation  from  the  blood,  the  fibrin  ferment  being  furnished  by  necrotic 
leucocytes  and  tissue-cells.  The  epithelial  cells  in  part  undergo  coagula- 
tion necrosis,  and  thereby  lose  their  nuclei  and  undergo  various  changes 
in  shape.  These  necrotic  epithelial  cells  may  form  a  coarse,  glistening, 
homogeneous  network,  allied  both  in  appearance  and  in  composition  to 
fibrin.  The  leucocytes  may  likewise  undergo  coagulation  necrosis  and 
assume  an  irregular  shape  and  a  hyaline  appearance.  The  structure  of 
the  false  membrane  varies  considerably  according  to  its  situation.  Upon 
mucous  membranes  covered  with  cylindrical  epitlielium,  as  in  the  trachea, 
the  bronchi,  and  the  greater  part  of  the  larynx,  the  pseudo-membrane  is 
composed  chiefly  of  fibrillated  fibrin,  containing  some  epithelial  cells  and  a 
larger  or  smaller  number  of  red  and  white  blood-corpuscles.  Upon  mucous 
membranes   covered   with    laminated   flat    epithelium,  as  upon    the   tonsils, 
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quently  severe  symptoms,  is  very  rarely,  if  ever,  fatal,     lis  apparent  ii^^. 
sity  is  in  striking  contrast  to  the  absence  of  danger.  ^^' 

The  affection  is  self-limited,  and  there  are  no  known  means  by  whi^^t  . 
can  be  arrested  or  abridged.  The  treatment,  therefore,  consists  of  palli^^^j  " 
measures.  Opiates  to  relieve  the  pains,  restlessness,  and  vigilance  are  ^^  J^ 
cated.  Rubefacients  to  the  spine  and  in  other  situations  are  useful.  ^^V  J  ' 
holic  stimulants,  given  pretty  freely,  have  been  found  beneficial.  A  I^^T 
temperature  is  an  indication  for  antipyretic  treatment.  Charles  recomiu^  ^k 
moderate  doses  of  belladonna.  During  convalescence  tonic  remedies  ^^^  I 
hygienic  measures  to  promote  appetite  and  the  recovery  of  strengt]}  ^^^ 
indicated. 

[Leprosy— Lepra. 

Etiology. — Ijeprosy  is  a  chronic  infectious  disease  of  which  the  prind     -  p»l 
lesions  are  cutaneous.     It  is  now   universally  believed  to  be  caused  h^^^  & 
micro-organism — a  bacillus — discovered  by  Hansen  in  1880,  and  hence  of^mt^'i^ 
called  '^  Hansen's  bacillus."     Morphologically  the  bacillus  leprae  is  rerna^    ^' 
ably  like  the  bacillus  tuberculosis.     In  fact,  the  two  can  scarcely  be  d^^^^^ 
tinguished  except  by  their  different  reactions  to  certain  dyes.     Uolike  t   j:s*t^« 
bacillus  of  tubercle,  the  bacillus  leprae  is  stained  by  the  ordinary  anilin  dr'i^^^ 
as  well  as  by  Gram's  method,  by  neither  of  which  can  the  bacillus  tubc^  ^^^' 
culosis  be  colored. 

There  has  been  much  discussion  concerning  the  heredity  of  leprosj,br -^i^ii 
the  weight  of  authority  is  against  the  view  that  it  is  transmitted  from  parei  -^3*^0^ 
to  child.  ''  In  syphilis,  the  type  of  a  hereditary  disease,  we  find  all  pid-  Xjd« 
of  direct  hereditary  transmission,  from  the  foetus  dead  in  utero  or  the  infis  -^awt 
born  with,  or  showing  shortly  after  birth,  manifestations  of  the  disease,  t:*'  op 
to  those  where  parental  disease  causes  only  more  or  less  lowering  of  healv  M  Itb 
in  the  children.  There  is  nothing  of  the  kind  in  leprosy.  There  is  i^  m 
disease  of  the  fuetus,  and  rarely  any  of  the  infant,  and  there  are  no  chara^^Er-ac- 
teristic  signs,  as  in  syphilis,  to  distinguish  hereditary  from  ae(|uirw — antl 
leprosy."'  A  strong  argument  against  the  hereditary  transmission  of  leprus  ^usv 
is  afforded  by  the  fact  that  the  disease  is  rare  in  childhood.  On  the  oih*-  -^cHiir 
hand,  the  advocates  of  heredity  refer  to  cases  in  which  the  affection  k;  ^  ^a 
manifested  itself  many  years — twenty -seven  in  one  case  (Bidenkap),  thirt  ^^^^y 
two  in  another  (Hallopeau) — after  removal  from  all  possible  sources  of  infcs:-«^«- 
tion.  They  claim  that  a  period  of  incubation  so  protracted  is  scarcely  co^  ~^d- 
ceivable,  assuming  as  a  matter  of  course  that  the  disease  is  more  apt  to  W  U 
latent  for  a  protracted  period  when  transmitted  by  inheritance.  To  tM^  Iw 
writer  it  seems  quite  as  likely  to  remain  dormant  in  the  one  case  as  b  tK^  \^ 
other.  Ijcprosy  is  most  prevalent  between  the  ages  of  twenty  and  forty,  a^^^i/ 
attacks  both  sexes  in  about  equal  degree.  It  occurs  in  all  latitudes ;  in  faa^Hrt. 
it  prevails  most  extensively  in  regions  the  climatic  conditions  of  which  i^_  rt 
diametrically  opposite.  For  example,  lepers  are  numerous  in  Norway  aa^W 
Sweden,  and  equally  so  in  India.  In  the  latter  country  there  were  in  IJS^*^* 
174,294  cases.  In  America  there  are  colonies  of  lepers  in  the  province  -^o/* 
New  Brunswick,  in  Minnesota,  Louisiana,  Key  West,  and  Mexico.  It  i»  i 
singular  fact,  to  which  att.enti(m  was  first  called  by  Bidenkap,'  that  leprogii 
is  rare  in  large  cities,  even  though  it  be  prevalent  in  the  country  difitrifto 
around  them.  Mr.  Jonathan  Hutchinson  attributes  the  origin  of  leprwij  to 
the  use  of  malted  fish,  and  assorts  that  the  '*rcal  influence  in  spreadin;: 
leprosy  over  Europe  in  the  Middle  Ages  was  probably  not  the  relnmw^ 
Crusaders,  but  the  advance  of  Christianity,  which  enforced  frequent  fiM- 

'  Van  Harlingen,  Annual  Univ.  Med.  Scu,  vol.  iv.,  1892. 

*  An  Abstract  of  Leciuns  on  Leprosy^  by  J.  L.  Bidenkap,  duMtiania,  18861 
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days  on  whicb  salt  fish  was  largely  consumed."  In  accordance  with  this  view, 
be  holds  that  leprosy  may  be  extinguished  by  the  substitution  of  other  kinds 
of  food  for  fish,  more  especially  for  salt  fish.^  The  last-mentioned  hypothesis 
is  referred  to  on  account  of  the  eminence  of  its  advocate,  but  those  whose 
acquaintance  with  leprosy  is  most  intimate  regard  it  as  having  little  basis  of 
fact  to  rest  upon. 

Symptoms. — Leprosy  is  universally  divided  by  systematic  writers  into 
two  forms  :  the  anaesthetic  or  nervous — lepra  nervosa — and  the  tuberculous 
— lepra  tuberosa — in  accordance  with  the  predominance  of  the  disease  in 
the  integument  or  peripheral  nerves.  It  is  probable,  however,  that  in  all 
cases  both  the  skin  (and  mucous  membranes)  and  the  nerves  are  the  scat  of 
the  specific  infiltration. 

Lepra  Nervosa. — Decreased  cutaneous  sensibility,  either  with  or  with- 
out obvious  change  of  the  skin,  is  the  first  symptom  of  the  anesthetic 
Yariety.  When  gross  changes  are  present,  they  assume  the  form  of  erythem- 
atous spots  from  two  to  three  centimetres  in  diameter,  sharply  defined,  and 
bat  slightly  elevated.  They  persist  usually  for  months,  and  then  fade 
slowly  from  the  centre  outward.  They  generally  reappear  in  the  same 
r^ons,  and  occupy  a  larger  space  and  are  more  prominent  than  during  the 
first  outbreak.  They  may  also  be  attended  with  desquamation,  so  as  to 
resemble  psoriasis  vulgaris.  The  affected  regions  are  more  or  less  anaes- 
thetic, and  areas  of  anaesthesia  may  be  detected  on  careful  examination  in 
regions  which  present  no  gross  appearances  of  disease. 

The  next  symptom  is  an  outbreak  of  vesicles  resembling  those  of  pemphi- 
gus. The  vesicles  burst,  and  leave  a  raw  surface  which  may  heal  with  more 
or  less  loss  of  substance  and  leave  behind  a  shining  white  anaesthetic  cica- 
trix. The  vesicular  eruption  is  often  attributed  by  the  patients  to  scalding, 
frost-bite,  or  pressure,  and  doubtless  such  traumatisms  are  concerned  in  their 
production,  for,  on  account  of  the  ansesthesia,  the  hands  and  feet  are  some- 
times unconsciously  injured  to  such  an  extent  as  to  impair  their  vitality. 
Muscular  atrophy  and  contractures  of  the  muscles  of  the  extremities, 
especially  those  of  the  hand,  supervene,  and  examples  of  the  claw-hand 
(main-en-griffe)  are  not  uncommon.  Paralysis,  especially  of  the  orbicularis 
palpebrarum  muscles,  develops,  and  may,  through  the  resulting  inability  to 
close  the  eye,  lead  to  destructive  inflammation  of  the  cornea. 

The  ulcers  resulting  from  the  vesicular  eruption  may,  instead  of  healing, 
extend  in  depth  and  involve  the  periosteum.  In  this  way  the  phalanges  of 
the  fingers  and  toes  may  be  gradually  destroyed  and  cast  off  spontaneously. 
The  nerves  of  special  sense  and  the  lymphatic  glands  are  seldom  involved 
in  this  variety  of  the  disease.  Amyloid  degeneration  of  the  kidney  and 
other  glandular  organs  is  not  uncommon.  The  disease  is  to  a  certain  extent 
paroxysmal,  each  vesicular  outbreak  being  attended  with  fever,  and  some- 
times with  delirium  and  coma.  As  the  disease  progresses  the  patient  be- 
comes more  and  more  emaciated  and  falls  into  a  state  of  profound  eaehexia. 
Death  is  due  to  intercurrent  disease  or  may  occur  in  one  of  the  febrile  par- 
oxysms. The  average  duration  of  lepra  nervosa  is  variously  estimated  at 
from  ten  to  twenty  years.  Sometimes  the  disease  appears  to  be  arrested,  the 
eruptions  disappearing  and  the  general  health  improving  in  a  marked  deirree. 
It  is  even  stated  that  sensation  may  return  to  the  anaesthetic  spots.  Lepra 
nervosa  may  become  converted  into  lepra  tuberosa,  in  which  event  it  is  gen- 
erally rapidly  fatal. 

*  Tram.  X.  intemat.  m^d.  Congress. j  vol.  v. 


1030  ERUPTIVE  FEVERS. 

Lepra  Tuberosa. — Tuberculous  leprosy  may  begin  somewhat  abru^^  . 
with  fever  and  cutaneous  eruption,  or  insidiously.     Ill-defined  spots  %.^.  ^' 
the  surface,  especially  of  the  face  (cheeks  and  eyebrows),  are  generalise-  *'V" 
first  symptoms  to  excite  suspicions  of  the  disease.     They  are  of  a  Hv  ^^ 
brownish  hue.    At  a  later  period  these  spots  become  infiltrated,  so  as  to  -^     ^^ 
distinct  projections  or  marked   tuberosities.     The  integument  of  the     f^^ 
especially  of  the  superciliary  region,  becomes  greatly  thickened,  an(J      ^' 
countenance  acquires  the  characteristic  leonine  expression.     The  hair    ^  J 
even  the  down  (lanugo)  of  the  affected  parts  entirely  disappear.     The  i^^^  • 
bility  is  not  impaired  unless  the  nerves  are  affected,  and  the  case,  thcrefV-^re 
one  of  the  mixed  variety.     By  degrees  the  entire  skin  of  the  face,  includ  ms 
that  of  the  ears,  is  involved  in  this  species  of  pachydermatous  thickefl£  m^. 
At  a  later  stage  distinct  rounded  tubercles  of  the  size  of  a  pea  or  lii^^rer, 
and  deeply  pigmented,  project  from  the  thickened  base.     The  parts  chit^  At 
affected  are  the  face  and  extremities.     The  hairy  scalp  is  never  attacked,  ^  n'd 
the  neck,  breast,  and  back  may  remain  free  from  the  infiltration  throoghcz^ot 
the  course  of  the  disease. 

In  the  acute  form  of  tuberculous  leprosy  there  are  febrile  parozjsscss 
followed  by  eruptions  which  often  resemble  patches  of  erythema  nodoecx  m 
or  erysipelas.  They  may  fade,  leaving  behind  some  thickening  or  pigns^  ci- 
tation, or  in  late  stages  they  may  suppurate.  In  the  course  of  timet  ^3e 
mucous  membranes  of  the  mouth,  nose,  and  throat  are  attacked,  causing 
hoarseness  and  increased  secretion  of  nasal  mucus.  Swelling  of  the  lymf^fc- 
glands  is  an  early  and  prominent  symptom.  The  tuberosities  upon  the  sk  k  fi 
have  been  observed  to  disappear  during  the  course  of  an  intercurrent  em  ^>- 
tive  fever,  and  general  tuberculosis,  to  which  many  lepers  succumb,  seeixm  £^ 
to  cause  a  recession  of  the  leprous  deposit. 

The  usual  course  of  lepra  tuberosa  is  the  following:  The  tubers  event  mj^— 
ally  become  depressed  in  the  centre  and  disappear  by  slow  absorption  fn^-Kxm 
centre  to  circumference.  This  may  occur  without  ulceration.  In  oth"*3?«" 
cases  the  epidermis  disappears  from  the  depressed  portion  of  the  tuber  ir»  *^ 
a  slow  process  of  ulceration  begins,  which  may  extend  in  depth  and  destic:* ,3^ 
the  underlying  cartilages  and  bones.  In  this  manner — by  softening  ir-m  ^ 
.ulceration  of  the  leprous  deposit — the  cartilaginous  framework  of  the  na 
the  laryngeal  cartilages,  and  the  cornea  and  other  tissues  of  the  eye  may  1 
entirely  destroyed.  In  this  stage  of  the  disease  the  cachexia  is  decided  1 
febrile  paroxysms  are  frequent.  The  latter  may  be  as  regular  in  occorren  * 
as  the  paroxysms  of  intermittent  fever.  The  symptoms  now  point  to  si 
involvement  of  internal  organs.  This  is  not  necessarily  of  a  leprous  dm;: 
ract^r,  for.  as  already  stated,  amyloid  degeneration  of  the  kidneys  andotk^ 
glandular  organs  is  a  frequent  complication.  A  persistent  diarrhoea  may  ~ 
due  to  amyloid  degeneration  of  the  mucous  membrane  of  the  intestine  or 
the  specific  leprous  deposit. 

Anatomical   Characters. — The   leprous   tubercles  ("lepromata*')  are 
classified  by  Virchow  among  the  granulomata.     They  are  composed  esaeo- 
tially  of  round  cells  the  most  of  which  are  believed  to  have  emigrated  from 
the    vessels.     There   has   been    considerable    discussion    as   to  whether  tbe 
bacillus  leprae  is  within'or  outside  of  the  cells  of  which  the  specific  depos/t 
is  composed.     Late  researches  indicate  that  during  the  early  stages  of  thf 
process  the  bacillus  is  intracellular.     At  a  later  period  many  of  the  cells  are 
disintegrated  and  the  contained  bacilli  set  free. 

The  diagnosis  presents  no  diflSculty  except  in  the  early  stages,  and  cteo 
then  suspicions  of  the  disease  should  be  excited  by  the  spots  of  erjtheDi 
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sacceeded  by  bullaB,  especially  if  such  symptoms  were  observed  in  one  who 
liad  formerly  resided  in  a  country  in  which  leprosy  was  endemic.  In  doubt- 
ful cases  of  the  tuberculous  form  a  fragment  of  the  diseased  integument 
should  be  excised  and  examined  for  Hansen's  bacillus. 

Prognosis. — The  prognosis  is  always  unfavorable,  but  long  periods  of 
improvement  may  occur  during  the  course  of  the  disease,  and  in  some  few 
it  appears  to  come  to  a  standstill.  Of  the  two  varieties,  lepra  nervosa 
offers  the  better  prognosis. 

Treatment. — It  is  customary  to  attribute  the  rapid  decrease  of  leprosy 
in  central  Europe  during  the  Middle  Ages  to  the  strict  measures  of  isolation 
at  that  time  enforced,  and  there  is  scarcely  any  authority  who  questions  the 
mdvisability  of  a  separation  of  the  infected  from  the  non-infected.  Never- 
theless, it  cannot  be  denied  that  leprosy  has  declined  in  places  where  the 
iBolation  of  the  infected  was  but  partial.  This  is  true,  for  example,  of 
Norway,  the  Faroe  Islands,  and  Iceland.  The  conclusion  seems,  therefore, 
inevitable  that  there  have  been  other  causes,  apart  from  mere  isolation,  tend- 
ing to  the  extinction  of  the  disease.  As  suggested  by  Bidenkap,  these  may 
possibly  be  found  in  the  improved  social  conditions,  the  greater  comfort  and 
cleanliness,  and  the  better  food  coincident  with  the  progress  of  civilization. 

The  curative  treatment  is  both  hygienic  and  medicinal.  If  possible,  the 
patient  should  be  removed  to  a  mild,  equable  climate  where  the  greater  por- 
tion of  his  time  may  be  spent  in  the  open  air.  Frequent  baths  (both  warm- 
water  and  steam)  are  beneficial  both  generally  and  locally.  Tonics,  especially 
iron  and  quinia,  are  applicable  to  most  cases,  and  during  the  febrile  parox- 
ysms the  lattor  drug  may  be  given  in  larger,  antipyretic  dose.  Cod-liver  oil, 
arsenic,  iodine,  and  phosphorus,  have  also  been  employed.  Among  local 
remedies  there  are  two — gurjun  oil  and  chaulmoogra  oil — which  have  been 
regarded  as  curative  in  early  stages  of  the  disease.  The  first  mentioned  is 
made  into  a  liniment  by  mingling  it  with  equal  parts  of  lard  oil  and  lime- 
water,  and  rubbed  into  the  aifected  parts  under  moderate  pressure.  It  is 
also  given  internally  in  doses  of  5  to  15  minims  in  emulsion  in  lime-water. 
This  drug  is  largely  employed  by  the  physicians  of  India.  Chaulmoogra  oil 
mingled  with  twice  its  quantity  of  lard  or  lanolin  is  also  used  both  locally 
and  internally.  The  aifected  areas  are  rubbed  with  this  ointment  several 
times  daily,  and  during  the  intervals  the  skin  is  covered  with  a  cloth  satu- 
rated with  it.  Internally,  it  is  given  in  doses  of  5  minims  three  times  a  day, 
which  may  be  gradually  increased  up  to  the  point  of  tolerance.  Intolerance 
of  the  drug  is  manifested  by  diarrhoea  and  vomiting.  Instead  of  the  oil 
itself  its  active  principle,  gynocardic  acid,  tiiay  be  given  in  1 -grain  pills 
thrice  daily  aft^r  meals.  Unna  has  reported  good  results  in  one  case  from 
the  employment,  both  local  and  internal,  of  ammonium  sulphichthyolate. 
Internally,  this  substance  is  given  in  pill  form  in  daily  doses  of  from  5  to  15 
g;rains.  Koch's  tuberculin  has  been  employed  in  the  treatment  of  leprosy, 
but,  as  might  have  been  anticipated,  with  negative  results.  In  cases  com  pli- 
cated with  tuberculosis  the  effect  of  this  remedy  might  be  positively  in- 
jurious.    Leprous  ulcerations  are  to  be  treated  on  general  surgical  principles. 
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upon  microsco[)ical  examijmtion  it  is  often  found  thai  nnly  the  r\ 
not  the  mucous  membrane  proper^  enters  into  the  formation  of  th*    i^i-r  mtm- 
brane*     8uch  apparently  diphtheritic  eatndations  are  designated  by  Weiirfrt 
us  pseudo-diphtheritic.     It  is  doubtful  whether  anything   ! 
distinctions  wliifh  are  thus  made  between  croupous,  diphtb> 
diphtheritic  exudations,  especially  as  they  do  not  refer  to  »f 
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or  IcsH  directly  to  the  atmosjdiere,  contain  a  variety  of  micr<i 
much  as  diphtheria  is  an  eminently  contagious  disease,  tl*r  *,  ,-  Li-iw  ta 
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that  is  now  generally  recognized  as  the  specific  infectious  agent  of  dipaibmi 
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Jiricger,  and  others  have  removed  all  doubts  concerning  tf  <> 
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the  tonsils  or  the  soft  palate.  The  pseudo-membranous  exudation  is  often, 
although  not  necessarily,  preceded  by  a  simple  (catarrhal)  inflammation.  The 
false  membrane  is  observed  first  as  a  grayish-white,  slightly  elevated  patch, 
which  cannot  be  detached  from  the  mucous  membrane  without  leaving  a 
bleeding  surface.  The  white  patches  may  remain  distinct,  or  they  may  coa- 
lesce and  form  one  membrane,  which  covers  the  greater  part  of  the  tonsils, 
the  soft  palate,  and  the  pharynx.  As  the  pellicular  deposit  increases  in 
thickness  it  acquires  a  yellowish  or  dirty-gray  color.  Sometimes  it  has  a 
reddish  or  a  brown  hue  from  admixture  with  blood.  The  membranous  exu- 
dation is  sometimes  soft  and  pulpy  in  consistence  ;  but  often  it  is  firm,  almost 
leather-like,  and  elastic,  and  can  be  detached  in  a  single  layer.  At  autopsies 
the  membrane  is  generally  found  to  be  softened.  In  the  course  of  three  or 
four  days,  sometimes  a  longer  and  sometimes  a  shorter  period,  the  false  mem- 
brane becomes  loosened  from  its  attachment  to  the  mucous  membrane,  so  that 
it  can  be  readily  separated  without  injury  to  the  subjacent  tissue.  The  sepa- 
ration of  the  membranous  exudation,  either  as  a  coherent  layer  or  as  a  soft, 
disintegrated  mass,  leaves  the  subjacent  mucous  membrane  either  smooth 
and  intact  or  ulcerated.  The  mucous  membrane  is  left  in  an  ulcerated  con- 
dition chiefly  in  those  severe  cases  in  which  the  fibrinous  exudation  extends 
into  its  substance.  Ulcers  may  be  produced  also  by  a  suppurative  process  in 
the  mucous  membrane. 

Outside  of  the  pseudo-membranous  exudations  the  mucous  membrane  i» 
reddened.  It  i^sually  presents  ecchymoses  in  greater  or  less  number.  It  is 
swollen  from  cedematous  infiltration  and  the  presence  of  inflammatory  prod- 
ucts. The  tonsils  especially  are  often  greatly  enlarged.  The  uvula  may  be 
swollen  to  twice  its  normal  size.  The  inflamed  mucous  membrane  is  usually 
coated  with  a  muco-purulent  secretion  which  may  be  present  upon  the  false 
membranes. 

The  extension  of  the  membranous  exudation  into  the  larynx  is  not  uncom- 
mon, and  this  is  a  serious  event  in  the  clinical  history  of  the  disease.  The  cha- 
racters of  the  fibrinous  exudation  in  the  larynx,  the  trachea,  and  the  bronchi 
are  the  same  in  diphtheria  as  in  membranous  croup.  (Vide  p.  208.)  The 
false  membrane  in  the  trachea  and  bronchi  is  of  the  typical  croupous  variety ; 
that  is,  it  lies  loosely  upon  the  mucous  membrane.  In  most  parts  of  the 
larynx  it  is  also  loosely  attached,  but  on  the  epiglottis  and  the  vocal  cords 
it  is  usually  adherent.  As  a  rule,  the  pseudo-membrane  is  readily  separated 
from  mucous  membranes  covered  with  cylindrical  epithelium  and  having  a 
well-marked  basement  membrane,  whereas  it  is  more  adherent  to  mucous 
membranes  lined  with  flat  epithelium. 

The  false  membranes  are  composed  of  fibrillated  fibrin,  epithelial  cells, 
leucocytes,  red  blood-corpuscles,  and  low  vegetable  organisms.  The  fibril- 
lated fibrin  is  derived  from  the  fibrinogen  contained  in  the  inflammatory 
exudation  from  the  blood,  the  fibrin  ferment  being  furnished  by  necrotic 
leucocytes  and  tissue-cells.  The  epithelial  cells  in  part  undergo  coagula- 
tion necrosis,  and  thereby  lose  their  nuclei  and  undergo  various  changes 
in  shape.  These  necrotic  epithelial  cells  may  form  a  coarse,  glistening, 
homogeneous  network,  allied  both  in  appearance  and  in  composition  to 
fibrin.  The  leucocytes  may  likewise  undergo  coagulation  necrosis  and 
assume  an  irregular  shape  and  a  hyaline  appearance.  The  structure  of 
the  false  membrane  varies  considerably  according  to  its  situation.  Upon 
mucous  membranes  covered  with  cylindrical  epithelium,  as  in  the  trachea, 
the  bronchi,  and  the  greater  part  of  the  larynx,  the  pseudo-membrane  is 
composed  chiefly  of  fibrillated  fibrin,  containing  some  epithelial  cells  and  a 
larger  or  smaller  number  of  red  and  white  blood-corpuscles.  Upon  mucous 
membranes   covered   with   laminated   flat   epithelium,  as  upon    the  tonsils, 
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palate,  and  pharynx,  a  considerable  part  of  the  false  membrane  is  made  an 
usually  of  epithelial  cells  and  of  leucocytes  which  have  been  transformed  in 
the  manner  already  described  by  the  process  of  coagulation  necrosij);  but 
here  there  is  also  some  fibrillated  fibrin,  as  well  as  nucleated  epithelial  celb 
and  leucocytes.  The  false  membrane  may  be  composed,  in  addition  to  the 
constituents  mentioned,  of  the  superficial  layers  of  the  mucous  membraDe 
which  have  undergone  coagulation  necrosis. 

Beneath  the  false  membrane  the  mucous  membrane  contains  inflammatorr 
products — namely,  serum,  emigrated  white  blood-corpuscles,  escaped  red  blood, 
corpuscles,  and  frequently  fibrillated  fibrin.  The  walls  of  the  blood-vesficls  and 
other  parts  of  the  mucous  membrane  frequently  present  a  homogeneou»«.  hyi- 
line  appearance,  variously  described  as  hyaline  degeneration,  fibrinoid  degen- 
eration,  and  coagulation  necrosis. 

In  this  connection  it  is  well  to  refer  once  more  to  distinctions  which  have 
already  been  described  in  previous  articles.  The  terms  croupous  exudttionor 
inflammation  and  diphtheritic  exudation  or  inflammation  are  used  in  a  purely 
anatomical  sense,  without  any  necessary  relation  to  the  diseases  known  as  croup 
and  diphtheria.^  A  croupous  exudation  is  a  fibrinous  false  membrane  which 
rests  loosely  upon  the  mucous  membrane  without  extending  into  its  ^ub- 
stance.  The  primary  necrosis  which  antedates  all  fibrinous  inflammations  of 
mucous  membranes  involves  only  the  epithelial  covering.  A  diphtheritic  exu- 
dation is  a  fibrinous  false  membrane  which  at  first  is  closely  adherent  to  the 
mucous  membrane,  and  which  is  composed  wholly  or  in  part  of  necrotic  por- 
tions of  the  mucous  membrane.  Here  the  necrosis  involves  not  only  the  epi- 
thelium, but  also  the  superficial  layers  of  the  mucous  membrane.  Many  of 
the  false  membranes  on  the  tonsils  and  pharynx  are  closely  adherent  to  the 
mucous  membrane,  and  thus  far  they  appear  like  diphtheritic  exudations;  but 
upon  microscopical  examination  it  is  often  found  that  only  the  epitheHum,  and 
not  the  mucous  membrane  proper,  enters  into  the  formation  of  the  false  mem- 
brane. Such  apparently  diphtheritic  exudations  are  designated  by  Weigert 
as  pseudo-diphtheritic.  It  is  doubtful  whether  anything  be  gained  by  the 
distinctions  which  are  thus  made  between  croupous,  diphtheritic,  and  pseudo- 
diphtheritic  exudations,  especially  as  they  do  not  refer  to  any  essential  differ- 
ences in  the  nature  of  the  morbid  process,  but  only  to  diff*erences  in  degree. 
It  is  necessary,  however,  that  the  reader  should  be  familiar  with  these  dis- 
tinctions, as  they  are  in  common  use.  Some  writers  call  all  fibrinous  inflam- 
mations of  mucous  membranes  croupous  inflammations,  without  distinguish- 
ing diflferent  varieties.  Such  a  plan  avoids  the  manifest  confusion  attendiog 
the  foregoing  classification. 

As  would  naturally  be  expected,  the  false  membranes,  being  exposed  more 
or  less  directly  to  the  atmosphere,  contain  a  variety  of  micro-organisms.  lnai«- 
much  as  diphtheria  is  an  eminently  contagious  disease,  there  is  reason  to 
believe  that  it  is  caused  by  some  form  of  micro-organism.  [The  organism 
that  is  now  generally  recognized  as  the  specific  infectious  agent  of  diphtheria 
was  first  thoroughly  described  and  studied  by  L6fl3er,'  although  it  had  been 
previously  observed  by  Klebs.*  It  is  therefore  commonly  spoken  of  as  the 
Klebs-Liiffler  bacillus.  Loffler  found  this  bacillus  to  be  a  constant  accom- 
paniment of  diphtheria,  but  at  first  expressed  himself  with  reserve  as  to  its 
specific  nature,  because  he  had  once  found  it  in  the  mouth  of  a  healthy 
child.  Later  researches  by  Lofller  himself,  by  Roux  and  Yersin.  Eschericb, 
Brioger,  and  others  have  removed  all  doubts  concerning  the  specific  nature 

*  Thus  we  speak  of  diphtheritic  inflammations  of  the  intestine  or  of  the  Madder  when 
there  is  no  thought  of  the  existence  of  the  disease  known  as  diphtheria. 

''  MUtheUumjen  aua  d.  Kais.  Ges-Amte,  Bd.  2,  1884. 
*^  Cony,  fur  inn.  Med.,  Wiesbaden,  1883. 
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of  this  organism.  The  confusion  in  which  the  etiology  of  diphtheria  has 
been  involved  is  due  to  the  fact  that  all  cases  of  membranous  pharyngitis 
are  not  diphtheritic.  It  is  now  well  recognized  that  a  distinction  is  to  be 
drawn  between  diphtheria  and  pseudo-diphtheria.  For  example,  the  mem- 
branous angina  so  frequently  observed  in  scarlatina  is  generally  pseudo- 
diphtheritic,  although  genuine  diphtheria  may  occur  under  the  same  circum- 
stances. The  only  certain  method  of  establishing  the  diagnosis  of  diphtheria 
in  doubtful  cases  is  a  bacteriological  examination,  including  cultures  of  the 
organisms  of  the  fibrinous  deposit.  The  presence  of  the  Klebs-Lbffler 
bacillus  stamps  the  case  as  one  of  genuine  diphtheria. — H.] 

In  certain  cases  of  great  severity  portions  of  the  mucous  membrane  of  the 
mouth  and  pharynx  are  separated  in  the  form  of  sloughs  which  undergo 
decomposition  and  emit  a  foul  odor.  The  necrotic  process  may  extend  into 
the  deeper  tissues.  This  malignant  form  of  the  disease  is  called  gangrenous 
diphtheria.  Sometimes  thick  pseudo-membramous  deposits  are  so  disinte- 
grated and  decomposed  as  to  give  a  false  appearance  of  gangrenous  diph- 
theria. 

The  lymphatic  glands  of  the  neck,  especially  those  near  the  angle  of  the 
lower  jaw,  are  more  or  less  enlarged.  As  a  rule,  the  amount  of  enlargement 
corresponds  to  the  severity  of  the  affection  within  the  throat.  The  glandular 
affection  rarely  proceeds  to  suppuration.  A  diffuse  inflammation  of  all  of  the 
tissues  of  the  neck  may  occur,  but  this  is  not  common. 

The  lungs  may  present  a  variety  of  appearances,  none  of  which  are  cha- 
racteristic of  the  disease.  When  death  has  resulted  from  suffocation  in  con- 
sequence of  involvement  of  the  air-passages,  the  anterior  and  upper  parts  of 
the  lungs  are  found  to  be  emphysematous.  Bronchitis  and  broncho-pneu- 
monia are  not  infrequent  complications  of  diphtheria.  Lobar  pneumonia  is 
a  rare  complication.  The  extension  of  the  fibrinous  exudation  to  the  bronchi 
has  already  been  mentioned.  (Edema  glottidis  may  develop  in  the  course  of 
diphtheria. 

When  the  disease  has  been  attended  with  symptoms  of  severe  blood-poison- 
ing, ecchymoses  in  the  serous  membranes  and  parenchymatous  degeneration 
of  the  heart,  liver,  kidneys,  and  muscles  have  been  found  after  death.  Acute 
fatty  degeneration  of  the  heart  and  acute  myocarditis  have  been  found  in 
certain  cases  which  terminated  suddenly  with  signs  of  paralysis  of  the  heart 
The  kidneys  may  be  the  seat  not  only  of  parenchymatous  degeneration,  but 
also  of  an  acute  nephritis.  Oertel  has  found  colonies  of  micrococci  in  the 
kidney,  but  they  are  accidental  and  not  often  present.  Acute  ulcerative 
endocarditis  is  a  rare  complication  of  diphtheria.  The  spleen  is  not  infre- 
quently somewhat  enlarged  and  softened.  These  changes  in  the  internal 
organs  are  those  which  characterize  acute  infectious  diseases  in  general. 

Clinical  History. — Diphtheria  presents,  in  different  cases,  such  differ- 
ences as  regards  general  and  local  symptoms — the  latter  incident  especially  to 
the  localizations  of  the  diphtheritic  affection — that  some  writers  have  insti- 
tuted several  varieties  of  the  disease.  Without  adopting  formally  any  of 
these,  it  will  suffice  to  indicate  the  important  diversities  in  connection  with  the 
symptomatology. 

A  marked  point  of  difference  relates  to  the  development  of  the  disease. 
The  attack  is  sometimes  abrupt,  beginning  with  a  chill  more  or  less  pro- 
nounced, and  followed  by  considerable  or  marked  pyrexia,  or  the  disease 
may  begin  with  symptoms  denoting  great  prostration ;  but  not  infrequently 
the  development  is  gradual  and  insidious,  the  patient  complaining  of  indefinite 
ailments,  and  the  characteristic  affection  of  the  throat  being  discovered  on 
inspection  when  there  are  few  or  no  local  symptoms  pointing  to  the  existence 
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of  the  disease.  After  the  development  of  the  disease  the  symptoms  are 
naturally  divided  into  general  and  local,  the  latter  being  referable  especially 
to  the  parts  affected  with  the  diphtheritic  process. 

The  affection  of  the  fauces  is  rarely  accompanied  by  notable  pain  or  sure. 
ness,  and  hence  there  is  a  liability  to  overlook  its  existence.  The  sensibility  of 
the  parts  appears,  in  some  cases,  to  be  diminished.  Deglutition  is  sometimeg 
painful,  but  in  other  cases  it  is  unattended  with  pain.  Incomplete  paraly^ig 
of  the  muscles  concerned  in  deglutition,  which  will  be  noticed  as  a  sequel,  \» 
sometimes  a  concomitant  of  the  disease,  giving  rise  to  more  or  less  difficulty 
of  swallowing,  especially  liquids.  These  may  regurgitate  through  the  nose. 
If  the  exudation  be  abundant  and  loose,  pharyngeal  ralles  occur  with  regpira- 
tion,  especially  during  sleep.  The  breath  in  some  cases  is  notably  fetid, 
suggesting  the  idea  of  gangrene  of  the  throat  or  lungs — events  not  frequent 
in  the  history  of  the  disease.  The  extension  of  the  false  membrane  over 
more  or  less  of  the  buccal  mucous  surface  occasions  greater  or  less  pain  iu  con- 
nection with  the  introduction  of  food  or  drinks  into  the  mouth,  together  with 
ptyalism  and  stiffness  of  the  parts,  involving  difficulty  of  articulation  and 
absence  of  taste.  The  affection  of  the  anterior  nares  is  preceded  and  accom- 
panied by  a  discharge  which  produces  excoriation  and  swelling  of  the  upper 
lip,  limited  to  one  side  of  the  lip  if  one  nostril  only  be  affected.  In  other  sit- 
uations accessible  to  view,  on  a  mucous  surface  or  on  the  skin,  the  diphthe- 
ritic process  gives  rise  to  more  or  less  pain  or  soreness,  and  is  attended  by  a 
sero-purulent  discharge  variable  in  quantity,  frequently  ichorous,  and  some- 
times fetid.  As  a  rule,  the  gravity  of  the  disease  is  commensurate  with  the 
extent  of  the  local  affection  and  the  abundance  of  the  exudation.  It  does  not 
follow  from  this  fact  that  the  gravity  depends  on  the  local  affection.  The  lat- 
ter may  be  a  criterion,  not  the  cause,  of  the  former. 

The  symptoms  denoting  an  invasion  of  the  larynx  are  essentially  thoM 
which  belong  to  the  history  of  fibrinous  laryngitis  or  true  croup.  These  have 
been  already  considered.*  Cough,  having  more  or  less  of  the  characters 
known  as  croupous,  feebleness  of  the  voice  with  elevation  of  pitch,  or  aphonia, 
and  labored,  stridulous  respiration,  point  to  this  most  serious  localization  of 
the  affection.  The  embarrassment  of  respiration  may  be  increased  paroxynn- 
ally,  as  in  simple  laryngitis  or  in  true  croup,  by  the  addition  of  spasm  of 
the  muscles  of  the  glottis.  Swelling  of  the  tonsils  and  pharynx  may  be  suf- 
ficient to  occasion  some  obstruction  to  respiration  without  invasion  of  the 
larynx.  It  is  to  be  borne  in  mind  that  laryngitis  maybe  excluded  so  longa« 
the  voice  remains  unaffected.  Diminished  respiratory  murmur  and  emWiW 
ment  of  the  respiratory  function  out  of  proportion  to  the  amount  of  laryngwl 
obstruction,  with  the  presence  of  moist  bronchial  rales,  denote  an  extension 
of  the  affection  to  the  bronchial  tubes. 

Passing  to  symptoms  other  than  those  directly  referable  to  the  parts 
affected  with  the  diphtheritic  process,  cases  differ  widely  as  respects  the 
amount  of  constitutional  disturbance.  Irrespective  of  an  affection  of  the 
larynx,  which  of  necessity  involves  great  danger,  cases  are  either  mild  or  more 
or  less  sev^ere.  In  some  mild  cases  the  disease  is  almost  trivial,  patients  not 
taking  to  the  bed,  and  perhaps  not  keeping  within-doors ;  but,  however  mild 
cases  may  be  at  the  outset  and  during  more  or  less  of  the  career  of  the  dis- 
ease, there  is  always  a  liability  to  the  occurrence  of  diphtheritic  inflammilion 
in  new  situations,  to  the  development  of  grave  symptoms,  and  to  important 
sequels.  In  the  cases  in  which  the  disease  is  mild  throughout  it«  career  the 
local  affection  is  confined  to  the  fauces,  or,  exceptionally,  to  a  limited  spice  in 
some  other  situation. 

In  cases  of  greater  or  less  severity  the  clinical  history  embraces  symptom* 

*  Vide  p.  209. 
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referable  to  the  different  anatomical  systems — namely,  the  circulatory,  cutane- 
ous, respiratory,  digestive,  nervous,  and  urinary. 

The  pulse  in  some  cases  becomes  very  frequent ;  in  other  cases  the  accel- 
eration is  moderate,  and  it  is  sometimes  slight.  In  the  course  of  the  disease 
the  pulse  is  sometimes  at  first  more  or  less  rapid,  afterward  suddenly  falling 
below  the  average  of  health.  Aside  from  frequency,  the  pulse  is  soft  or  com- 
pressible. It  is  sometimes  irregular — a  symptom  of  unfavorable  omen  if  it 
be  independent  of  pre-existing  organic  disease  of  the  heart.  Hemorrhage 
from  the  nostrils  is  not  an  infrequent  symptom,  and  it  occurs  occasionally 
from  the  throat  and  mouth.  Epistaxis  is  sometimes  so  profuse  as  to  require 
mechanical  means  for  its  arrest.  Under  these  circumstances  it  denotes  great 
gravity  and  danger,  and  hemorrhage  in  other  situations  is  to  be  regarded  as 
ominous. 

The  skin  rarely  presents  much  increase  of  heat.  In  some  cases  there  is  no 
increase,  and  not  infrequently  in  the  course  of  the  disease  the  surface  becomes 
cool  or  cold.  The  pyrexia,  as  a  rule,  is  less  than  in  most  other  acute  diseases. 
The  temperature  may,  however,  be  high.  Petechial  spots  or  ecchymoses  are 
sometimes  observed,  occurring  generally  in  connection  with  hemorrhage  from 
mucous  surfaces.  In  grave  cases  the  skin  presents  an  ansemic  aspect  even 
when  hemorrhage  has  not  occurred.  In  the  cases  in  which  the  air-passages 
become  affected  there  is  more  or  less  lividity  of  the  surface,  especially  marked 
on  the  face  and  prolabia.  The  disease  has  no  characteristic  eruption.  Rose- 
spots  are  sometimes  observed  and  other  forms  of  eruption — namely,  erythema 
nodosum,  urticaria,  and  sudamina — but  these  are  accidental. 

The  symptoms  referable  to  the  respiratory  system  are  due  to  fibrinous 
inflammation  of  the  larynx,  trachea,  and  the  bronchial  tubes.  These  have 
been  already  referred  to  among  the  symptoms  incident  to  the  local  affections 
characteristic  of  the  disease.  If  life  continue  sufficiently  long,  false  membrane 
in  these  cases  is  expectorated,  sometimes  in  the  form  of  hollow  tubes  like  mac- 
aroni, but  generally  in  patches  of  irregular  size  and  shape. 

The  desire  for  food  is  generally  efther  notably  diminished  or  lost.  Aside 
from  pain  and  difficulty  in  deglutition  or  the  suffering  caused  by  food  and 
drinks  when  the  mouth  is  affected,  there  is  often  an  invincible  repugnance  to 
nourishment,  so  that  in  children,  if  given  at  all,  it  must  be  forcibly  adminis- 
tered. Vomiting  is  a  frequent,  and  in  some  cases  a  prominent,  symptom. 
This,  as  well  as  anorexia,  is  serious  on  account  of  the  interference  with  ali- 
mentation. Diarrhoea  is  not  uncommon,  and  is  a  symptom  of  bad  omen.  In 
the  cases  in  which  the  diphtheritic  affection  extends  into  the  oesophagus  false 
membrane  is  expelled  by  vomiting  in  the  form  of  ribbons,  provided  death  do 
not  take  place  before  the  exfoliation  is  completed. 

In  the  majority  of  cases  the  mind  is  unaffected.  Slight  passive  delirium 
occasionally  occurs,  and  sometimes  the  delirium  is  active.  The  latter  denotes 
^reat  gravity  of  the  disease.  Convulsions  and  coma  are  rare,  but  both  are  of 
c»ccasional  occurrence.  Convulsions  have  been  observed  at  all  periods  of  the 
disease,  and  coma  is  the  forerunner  of  a  fatal  termination.  It  is  probable  that 
C3oma  and  convulsions,  occurring  in  this  disease,  are  generally  due  to  uraemia. 
Albuminuria  is  a  frequent  symptom.  The  proportion  of  cases  in  which  it 
occurs  is  variable.  It  varies  considerably  at  different  times  and  places.  Gen- 
erally, the  albumen  contained  in  the  urine  is  small  in  amount,  but  it  is  some- 
times abundant.  In  the  cases  in  which  it  is  abundant  the  diphtheritic  exuda- 
tion is  generally  large  and  the  swelling  of  the  glands  of  the  neck  is  unusually 
^reat.  General  dropsy  in  connection  with  albuminuria  is  rare ;  it  has,  how- 
ever, been  observed  in  a  small  number  of  cases.  There  may  be  evidences  of 
'^he  development  of  acute  Bright's  disease,  in  which  case  casts  and  usually 
stome  red  and  white  blood-corpuscles  will  be  found  in  the  urinary  sediment. 
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Ha'niataria  has  been  observed  in  cases  prcsenlino:  Uie  -^— ••••«' ^ 

or  the  hemorrliu^'ic  lUathesia.     As  ia  the  other  feiiriJt' 

taini>  a  Urgur  amount  of  urea  than  in  health — a  fuct  siii>v*iti^'  an  iacrr«jni 

waste  of  tliL*  tissues. 

The  tluraliun  uf  the  di^as^ie  is  between  one  and  two  wt    '        '     '      *  K 

duration  may  fall  short  of  a  week,  death  soinetiuies  tiiki 
eight  hours.     Go  the  other  hand,  the  illness  may  continue  ti>r  ah  iudi£um 
period  beyond  the  maximum  duration  of  the  career  of  the  dLs«*ase,  owing  w 
consecutive  affeetions  or  sequels. 

Aside  from  the  charaeteristic    diphtheritic  affeetioDS  whirh  an'  ^rop^ 
components  of  the  disease,  complications  are  rare   and    a  rli««* 

nionitis  is  oecasionuUy  developed,  and  the  afiection  of  H  ',  P^^ 

the  to  an  abundance  of  albumen  in  the  urine,  and  »  ^mmA 

dropsy,  is  perhaps  to  be  regnrth^d  as  a  complication,      i.i*    t.r  ^  -••♦TtT^ 

may  be  aasoeiut^d  with  other  diseases.      It»  eoncurrcmce   mi 
measles,  and  j^mallpox  has  l»een  repeatedly  obnerved.     Paitiful    - 
rednesa  of  the  joint^j  like  that  in  acute  rheumatism,  ia  n  rare  <    tj  '   i 

The  sequels  of  this  disease  form  an  important  part  of  ib 
Ameuiia  and  ;yfetieral  debility  are  likely  to  persist  fur  a  C(  i 
Feebleness  of  tlie  action  of  the  heart  sometimes  exists  to  su^ih  a  d<^ 
to  lead  t-o  sudden  death  from  syncope. 

Paralysis  aifecting  more  or  less  the  voluntary  and  somet 
tary  muscles  h  a  characteristic  sequel.     The  mnscles  of  n 
pharynx  are  oftenest  aflrected,  and  paralysis  here  genernlly  f  i 
fence  elsewhere.     The  palatine  muscles  are   sometimes  affi  t 
course  of  the  diseasej  but  generally  not  until  after  a  period  v;*i 
one  week  and  four  weeks  from  the  date  of  cuuvalesoence.      In  a 
erate  degree  the  paralysis  in  this  situatitiu  is  denoUMl  by  a  iiaFnl  i 
by  a  certain  amount  nf  difficulty  in  deglutition  and  the  rt*gurg'itiiriMn 
llinmgh  the  nostrils.     In  a  greater  degree  and  lussociat*^!  with   pAnUy«i»  ^ 
the  oesophagus — which  is  happily  rare — there  is  very  great  difiii 
lowing,  and  it  may  be  even  necoHsary  to  introduce  aliment  by 
stomach-tube,      Under  these  circumstances  sudden  death  has  \u 
the  pas:*.'ige  of  aliment  into  the  larynx.     On  inspection  fhv  s*4't 
to  be  relaxed  and  immovable.     There  often  is  anaesthesia  of  the  i 
brnne  of  the  throat.     The  paralysis  affects  the  re6ox  action,  h< 
atL-  remains  motionless  when  irritated  with  a  |»oiuted  instrumeiil.      The 
ence  of  paralysis  in  this  situation  is  indicated  by  a  na^al   inioiraf  hTj 
voice,  and  sometimes  by  a  snoring  sound  in  respiration,     Tb' 
some  cases  alfeets  the  tongue  and  muscles  of  the  face»  so  that  ;i.;...  w,,^ 
difficult  and  the  patient  may  bo  unable  to  perform  the  ael^  of  aucttifn 
whisthtig.     The  act  oi'  gargling  is  also  difficult  or  imposBible, 

The  paralysis  is  sometimes  limited  to  the  nniscles  of  the  palntr,  pimr 
and  mouth,  but  not  infrtVpiently  it  extends  to  other  muscles,      i' 
the  panilysis  is  manifested  primarily  or  solely  elsewhere  thmn 
Paralysis  of  one  or  more  of  the  laryngenl  muscles,  LMthe-r  m 
cral,  and  associated  often  with  anaesthesia  of  the  laryngeal  ta 
may  occur.      Paralysis  of  the  muscles  of  accianmtjdatiun  of  rl 
uncommon,  causing  defective  power  of  adjusiment  in  the  rw 
near  objects.     This  disorder  is  generally  bilaterab  but  it  is  ot  i  i     i 
in  one  eye  than  in  the  other.     Other  muscles  of  the  ityc  in 
not  infrequently  eauHing  strabismus.     Amblyopia  and  frj* 
iKJcasiunally  occur.     There  is  reason  to  beheve  that  the  aij... 
limes  attributable  lu  uraemia.     Disordered  vision  is  in  somr  ea^» 
the  paralytic  sijqueN    '«»-!  ili*.  yM,r-flvHis  is  sometimes  limited  in  lift 
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sight.  The  other  special  senses — namely,  taste,  smell,  and  hearing — are 
sometimes  affected,  but  rarely  as  compared  with  the  sense  of  sight. 

Paralysis  of  the  extremities  is  not  a  rare  form  of  diphtheritic  paralysis. 
Certain  muscles  only  or  all  of  the  muscles  of  an  extremity  may  be  involved. 
The  lower  limbs  are  most  likely  to  be  affected,  and.  paralysis  here  generally 
takes  precedence  of  its  occurrence  in  the  upper  extremities.  The  paralysis 
b  developed  gradually,  and  is  often  preceded  or  attended  by  subjective  sensa- 
tions of  tingling,  numbness,  and  coldness.  Th'c  loss  of  power  over  the  mus- 
cles may  be  complete  or  there  may  be  different  degrees  of  paresis.  The  jiar- 
alysis  sometimes  assumes  the  form  of  paraplegia,  sometimes  of  hemiplegia, 
or  one  of  the  upper  extremities  may  be  paralyzed  in  connection  with  paraple- 
gia, or  the  upper  limb  on  one  side  and  the  lower  limb  on  the  opposite  side 
may  be  alone  affected.  Trousseau  observed  the  paralysis  to  affect  the  different 
extremities  successively  and  recurrently.  Finally,  the  paralysis  is  sometimes 
general — that  is,  all  of  the  extremities  are  paralyzed — and  in  addition  the 
paralysis  may  involve  the  muscles  of  the  face,  the  throat,  mouth,  neck,  and 
trunk,  and  certain  of  the  involuntary  muscles.  Cases  in  which  the  paralysis 
is  so  extensive  are  extremely  rare. 

The  ^paralysis  is  of  the  atrophic  variety.  The  paralyzed  muscles  are 
relaxed  and  may  present  the  reaction  of  degeneration.  The  knee-phenomenon 
or  patellar  tendon  reflex  is  usually  abolished,  and  this  often  occurs  after 
an  attack  of  diphtheria,  even  when  no  paralysis  is  developed. 

Acute  ataxia,  generally  of  the  lower  extremities,  has  been  repeatedly 
observed  as  a  sequel  of  diphtheria,  without  paralysis. 

In  connection  with  the  paralysis  of  the  extremities  the  sensibility  of  the 
affected  parts,  when  tested  objectively,  is  often  intact ;  but  it  may  be  notably 
diminished  both  as  regards  the  sense  of  pain  and  touch.  Exceptionally,  there 
is  hyperaesthesia  of  the  integuments. 

The  paralysis  sometimes  affects  the  intercostal  muscles  and  the  diaphragm, 
giving  rise  to  dyspnoea  and  involving  danger  from  inability  to  carry  on  the 
respiratory  acts.  The  muscles  concerned  in  defecation  are  sometimes  para- 
lyzed, causing  either  retention  of,  or  inability  t(»  retain,  the  feces.  In  like  man- 
ner, the  paralysis  may  affect  the  bladder,  causing  retention  and  incontinence  of 
urine.  Notable  impairment  or  loss  of  virile  power  may  be  mentioned  as  one 
of  the  rare  sequels  of  dipththeria. 

As  regards  the  frequency  of  the  paralytic  sequels,  a  nasal  intonation  of 
the  voice  and  more  or  less  impairment  of  deglutition  are  common,  but  par- 
alysis elsewhere  occurs  in  a  minority  of  cases.  These  sequels  take  place  in 
cases  of  mild  as  well  as  of  severe  diphtheria. 

In  cases  of  diphtheritic  paralysis  lesions  have  been  found  in  the  central 
nervous  system,  in  the  spinal  nerve-roots,  and  in  the  peripheral  nerves.  The 
anatomical  basis  of  the  paralysis  does  not  seem  to  be  the  same  in  all  cases. 
In  several  cases  which  have  been  carefully  investigated  the  lesions  of  a  njiil- 
tiple  degenerative  neuritis  (p.  725)  have  been  found.  The  characters  of  the 
paralysis,  particularly  the  usually  rapid  recovery,  are  in  favor  of  the  periph- 
eral nature  of  the  lesion  in  many  cases. 

Patholoqical  Character. — Diphtlieria  is  a  general  disease  or  an  essen- 
tial fever.  The  pyrexia  and  constitutional  symptoms  are  not  merely  symp- 
tomatic of  the  inflammation  involved  in  the  local  diphtheritic  affections,  [hut 
are  largely  due  to  the  entry  into  the  blood  of  toxic  products  secreted  by  the 
specific  organism  of  the  disease,  the  Klebs-Ivoffler  bacillus.  At  the  same 
time  symptoms  of  septicaemia  may  be  produced  by  the  absorption  of  putrid 
products  of  the  local  inflammation. — H.l 

A  question  which  has  occasioned  niucn  discussion  and  concerning  which 
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opinions  differ  is,  whether  diphtheria  and  niemhranous  croup  be  distill  ^^  .. 
eases.     [This  has  been  settled  by  the  discovery  of  the  Klebs-Loffler  \i^cj//J^ 
although  in  practice  the  application  of  bacteriological  tests  to  fibrinous  exQ.' 
dations  is  often   difficult  or  impossible.     The  clinical  points  of  distinef/on 
between  diphtheria  and  certain  forms  of  pseudo-membranous  laryngitis  l^rf 
already  been  discussed  under  the  head  of  Membranous  Croup. — H.l 

A  diphtheritic  aifection  of  the  throat  occurs  as  an  element  of  scamtini. 
and  the  two  diseases  may  exist  in  combination.  The  combination  of  thetwu 
diseases  is  the  probable  explanation  of  reported  instances  in  which  patienu 
with  scarlet  fever  apparently  communicated  diphtheria,  and  vii-e  vema.  The 
following  instance  came  under  my  observation  :  The  patient,  a  boy  aged  four 
years,  had  well-marked  diphtheria  and  no  eruption.  After  convalesceDce  he 
became  affected  with  complete  hemiplegia  and  general  dropsy,  the  urine  deiiut. 
ing  acute  diffuse  nephritis.  During  his  convalescence  a  sister  was  attacked 
with  scarlet  fever,  the  efflorescence  being  abundant.  The  boy  had  the  secjueU 
of  both  scarlatina  and  diphtheria,  following  what  appeared  t4>  be  purelj  &d 
attack  of  the  latter,  and  he  communicated  to  his  sister  the  former  and  not  the 
latter  disease. 

Causation.— Diphtheria  is  eminently  an  epidemic  disease.  Sporadic  ca^.«, 
however,  occur,  and  of  late  years  in  large  cities  the  disease  is  never  whollv 
extinguished.  Diphtheria  is  a  contagious  disease.  Evidence  of  this  is  fouiiii 
in  instances  in  which  the  disease  has  followed  the  accidental  introduction  of 
some  of  the  diphtheritic  exudation  into  the  mouth,  nostrils,  eyes,  or  wounds 
of  the  skin.  Many  such  instances  have  occurred  among  physicians  ia  attend- 
ance upon  diphtheritic  patients.  These  cases  prove  that  the  coDtagium  is 
present  in  the  diphtheritic  exudation.  It  is  true  that  Trousseau  and  Peter 
failed  to  produce  the  disease  in  themselves  by  voluntary  inoculation,  but  a 
similar  immunity  in  individuals  exists  toward  many  diseases  the  contagious- 
ness of  which  is  acknowledged.  In  this  regard  positive  evidence  outweighs  inj 
number  of  negative  facts.  [The  disease  has  been  repeatedly  commnnieated 
to  the  lower  animals  by  inoculations  with  the  Klebs-Loffler  bacillus.— H.] 
Further  evidence  of  the  contagiousness  of  diphtheria  is  afforded  by  the  intro- 
duction of  thd  disease  into  situations  where  it  had  not  previously  existed 
by  patients  coming  from  places  in  which  it  was  prevailing.  There  are  some 
instances  recorded  of  the  special  poison  being  transported  by  individuals  who 
did  not  themselves  become  infected  with  the  disease,  but  such  cases  are  rare. 
The  contagium  of  diphtheria  often  adheres  tenaciously  to  localities  where  it 
has  once  gained  a  foothold.  Thus  the  disease  has  been  contracted  bv  tho^ 
occupying  rooms  where  many  months  before  there  had  been  a  patient  affected 
with  diphtheria.  Observations  have  been  reported  which  show  the  possibilitj 
of  the  transmission  of  the  diphtheritic  poison  by  means  of  milk.* 

[Cert^iin  of  the  lower  animals,  such  as  the  calf,  the  turkey,  and  the  cat. 

are  subject  to  a  disease  which  closely  resembles  diphtheria  and  is  beliered 

'  by  some  to  be  identical  with   it.     The  fact«  appear  to  the  writer  to  be  in 

favor  of  the  view  that  the  disease  may  be  transmitted  by  these  animals  to 

man. — II.] 

Defective  sewerage,  imperfect  ventilation,  overcrowding,  and  other  unsan- 
itary conditions  favor  in  no  small  degree  the  development  of  the  ditfeaM"  in 
both  its  sporadic  and  epidemic  form.  It  is  probable  that  this  effect  \f  pro- 
duced, not  by  the  spontaneous  generation  of  the  diphtheritic  contagium,  hot 
by  a  favorable  influence  upon  the  multiplication  of  the  disease-germs  outride 
of  the  body  or  by  increasing  the  susceptibility  of  the  persons  exposed  thereto. 
Diphtheria,  however,  is  not  infrequent  under  the  best  hygienic  surrounding*. 
*  Vide  article  by  Hart  in  Proc.  of  International  Med,  Cbngrem  of  1881. 
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Sporadic  cases  occur  under  circumstances  which  seem  to  render  it  impos- 
sible that  the  special  germ  of  diphtheria  had  been  introduced  from  without ; 
l)ut  a  similar  apparently  spontaneous  development  of  other  contagious  diseases 
occurs,  so  that  these  instances  cannot  overthrow  the  general  belief  in  the  con- 
tagiousness of  diphtheria.  Still,  it  remains  true  that  it  is  often  impossible  to 
trace  the  source  of  infection  in  cases  of  diphtheria. 

The  susceptibility  to  diphtheria  is  not  equal  at  all  periods  of  life.  This 
susceptibility  is  greatest  between  two  and  seven  years  of  age.  After  this 
period  the  susceptibility  progressively  diminishes,  but  it  exists  in  considerable 
degree  even  in  adults.  During  the  first  year  of  life  diphtheria  is  rare.  Cir- 
cumstances pertaining  to  sex,  social  position,  occupation,  etc.  do  not  appear 
to  be  connected  with  the  causation.  Diphtheria  occurs  at  all  seasons  of  the 
year,  but  it  is  most  frequent  during  cold,  moist,  and  changeable  weather,  per- 
haps because  then  ordinary  inflammations  of  the  throat  are  most  common, 
and  these  may  increase  the  readiness  with  which  the  diphtheritic  virus  gains 
entrance  to  the  system.  One  attack  of  diphtheria  does  not  protect  against 
subsequent  attacks.  The  period  of  incubation  is  generally  between  two  and 
eight  days ;  it  may,  however,  be  longer. 

Some  persons  are  much  more  susceptible  to  diphtheria  than  others.  It  is 
often  impossible  to  explain  to  what  this  increased  susceptibility  is  due,  but 
sometimes  it  is  associated  with  chronic  enlargement  of  the  tonsils  or  with  a 
tendency  to  simple,  catarrhal  inflammations  of  the  throat. 

Epidemics  of  diphtheria  are  irregular  in  their  occurrence.  It  is  a  remark- 
ible  fact  that  they  were  scarcely  known  in  America  from  the  time  of  the  epi- 
demic in  1771,  described  by  Bard,  to  about  1856,  and  since  the  latter  date  they 
have  occurred  in  all  parts  of  the  continent.  The  disease  is  often  limited  in  its 
prevalence  in  particular  sections  t-o  a  circumscribed  area.  For  example,  it  has 
been  observed  to  be  restricted  to  a  few  houses  or  a  single  house  or  to  a  narrow 
strip  of  land  on  the  banks  of  a  stream.  The  special  cause  seems  to  require 
auxiliary  causes,  at  present  unknown,  which  are  peculiar  to  certain  localities. 

Epidemics  differ  as  regards  certain  features  of  the  disease  and  the  rate  of 
fatality.  In  some  epidemics  there  is  an  unusual  tendency  to  an  invasion  of 
the  larynx,  and  the  amount  of  exudation  in  other  situations  is  unusually 
large  in  the  majority  of  cases.  In  other  epidemics  the  local  affection  is  con- 
fined to  the  fauces,  as  the  rule,  and  the  disease  is  generally  mild.  In  respect 
to  variations  at  diflferent  times  and  places,  diphtheria  resembles  other  epidemic 
liseases. 

Diagnosis. — It  is  important  to  define  clearly  the  comprehensiveness  of 
he  term  diphtheria  in  respect  to  diagnosis.  Some  physicians  are  accustomed 
luring  an  epidemic  to  consider  cases  of  simple  or  follicular  pharyngitis  as 
;ases  of  diphtheria.  This  is  sanctioned  by  writers  who  recognize  as  a  variety 
»f  the  disease  "  catarrhal  diphtheria ;"  that  is,  diphtheria  without  the  local 
liphtheritic  characteristics.  It  is  perhaps  a  rational  supposition  that  the 
;pecial  cause  may  give  rise  to  a  pharyngeal  inflammation  and  pyrexia  with- 
>ut  fibrinous  exudation  ;  but,  however  rational,  this  is  only  a  supposition. 
3n  the  other  hand,  it  is  well  known  that  pharyngitis  without  diphtheritic 
characters  is  a  common  affection.  False  statistics  in  regard  to  death-rate, 
md  erroneous  conclusions  respecting  the  effect  of  treatment,  can  be  avoided 
mly  by  recognizing  as  an  essential  criterion  the  local  diphtheritic  charac- 
^ristics.  Adopting  this  rule,  the  diagnosis  cannot  be  positive  prior  to  the 
membranous  exudation,  which  may  be  preceded  for  a  variable  period  by 
pyrexia  and  other  general  symptoms.  These,  from  their  violence,  may  mis- 
lead, unless  an  examination  of  the  throat  be  made.  Thus,  I  have  known  an 
attack  with  high  fever  and  delirium  shortly  after  confinement  to  be  mistaken 
66 
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for  a  time  for  puerperal  fever.  When  it  is  an  intercurrent  disease  in  the 
course  of  another  fever,  it  is  liable  for  some  time  to  be  overlooked.  In  a  cu.* 
related  to  me  by  a  medical  friend,  there  being  notable  abdominal  tcDdemess 
and  great  prostration,  the  disease  for  twenty -four  hours  was  supposed  to  be 
acute  peritonitis. 

The  diagnosis  is  easy  when  the  local  manifestations  have  taken  place.  The 
only  liability  to  error  is  in  confounding  with  the  diphtheritic  affection  pharyn. 
gitis  or  tonsillitis  with  a  deposit  of  mucus  or  an  abundant  follicular  secretion. 
The  appearance  in  some  cases  resembles  that  of  a  true  exudation.  The  dis. 
tinctive  points  are  the  following :  A  deposit  of  mucus  or  of  follicular  secretion 
is  generally  linrited  to,  or  especially  marked  over,  the  tonsils ;  it  can  be  wiped 
off,  but  is  not  removable  in  strips ;  it  may  be  seen  to  dip  into  the  follicular 
depressions ;  and  it  is  often  thrown  off  within  twenty-four  or  thirty-six  hour*. 
On  the  other  hand,  a  diphtheritic  exudation  has  the  characters  of  a  false 
membrane  ;  it  generally  extends  more  or  less  over  the  soft  palat«  and  uvula; 
if  removed  it  comes  away  in  strips ;  and  it  is  never  exfoliated  in  tbirty-six 
hours.  [The  only  positive  criterion  of  the  nature  of  the  false  membraue— 
and  hence  of  the  disease — ^is  afforded  by  a  bacteriological  examination  of  the 
exudate. — H.] 

Prognosis. — The  proportions  of  deaths  in  collections  of  cases  reported  by 
different  observers  present  much  variation.  This  is  measurably  due  to  the 
fact  that,  irrespective  of  treatment,  the  fatality  in  different  epidemics  vtries 
within  widely-separated  limits.  The  variations  in  statistics  are  also  due  in  a 
measure  to  the  error  of  confounding  with  diphtheria  pharyngitis  or  tODsillitis 
with  follicular  secretion,  and  the  error  of  applying  the  name  diphtheria  to  all 
cases  of  sore  throat  occurring  during  an  epidemic.  Without  attempting, 
therefore,  to  express  the  average  death-rat«  in  figures,  it  must  suffice  to  aay 
that  it  is  sometimes  very  large  and  sometimes  comparatively  small. 

The  danger  is,  first,  from  an  invasion  of  the  larynx.  Of  the  cases  in  which 
the  air-passages  become  involved  the  vast  majority  end  fatally.  The  prog- 
nosis in  these  cases  is  always  exceedingly  unfavorable.  Apnoea  either  causes 
or  contributes  largely  to  the  fatal  result  whenever  the  larynx  becomes 
involved.  The  patient  cannot  be  considered  as  secure  against  diphtheritic 
laryngitis  so  long  as  the  career  of  the  disease  continues,  but  the  danger  from 
this  source  progressively  diminishes  after  the  first  week. 

The  danger  is,  second,  from  asthenia  or  exhaustion.     The  violence  of  the 
disease  may  destroy  life  within  forty-eight  hours  from  the  date  of  the  attack, 
or  perhaps  even  at  an  earlier  period.     In  these  cases  the  disease  is  truly 
called  malignant.     Using  the  language  of  metaphor  for  the  want  of  preci« 
knowledge  of  the  general  conditions  on  which   the  fatality  in  these  ca^w 
depends,  the  vital  powers  are  said  to  be  overwhelmed  with  the  force  of  tbe 
disease ;  but  in  the  larger  proportion  of  the  cases  in  which  the  disease  proves 
fatal  by  asthenia  the  powers  of  life  are  gradually  exhausted,  and  death  takes 
place  in  the  second  week.    In  the  cases  in  which  the  larynx  is  unaffected  the 
prognosis  is  always  unfavorable  if  the  diphtheritic  membrane  extend  from 
the  fauces  into  the  posterior  and  anterior  nares,  if  it  pervade  extensively  tbe 
buccal  membrane,  or  if  it  exist  abundantly  in  other  situations.     The  septic 
and  gangrenous  forms  of  diphtheria  offer  an  especially  unfavorable  prognojjLs. 
Other  unfavorable    prognostics   arc — frequent  vomiting,   diarrhora.  copious 
epistaxis  or  hemorrhage  in  other  situations,  great  frequency,  irre^Jarity.  or 
feebleness  of  the  pulse,  coldness  of  the  surface,  abundance  of  albomen  in  the 
urine,  convulsions,  delirium,  and  coma. 

A  f^ict  important  to  be  borne  in  mind  is  the  liability  to  sadden,  fatal  syn- 
cope in  this  disease.     It  may  occur  in  cases  which,  as  regards  the  genoil 
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symptoms,  do  not  present  an  appearance  of  great  gravity.  It  generally 
follows  some  unusual  exertion,  as  in  getting  out  of  bed ;  and  it  has  been 
known  to  occur  even  during  convalescence.  It  is  probable  that  in  some 
of  the  cases  in  which  a  fatal  result  occurs  suddenly  or  unexpectedly  the 
death  is  occasioned  by  the  formation  of  a  thrombus  in  the  right  cavities  of 
the  heart.  It  may  also  be  referable  to  parenchymatous  degeneration  of  the 
heart. 

The  paralytic  affections  which  are  liable  to  supervene  do  not,  in  general, 
involve  danger.  The  danger  incident  to  these  affections  relates  to  innutrition 
in  the  cases  in  which  deglutition  is  extremely  difficult  or  impossible,  and  to 
apncea  when  the  respiratory  muscles  are  involved  in  the  paralysis. 

Treatment. — With  reference  to  therapeutical  indications  it  is  convenient 
to  divide  cases  into  those  with  and  those  without  a  diphtheritic  affection  of 
the  larynx.  The  treatment  of  cases  in  which  the  larynx  does  not  become 
affected  will  be  considered  first.  The  indications  in  these  cases  relate  to 
the  general  condition  and  to  the  local  affection. 

It  is  obvious  that  views  which  relate  to  the  pathological  connection  between 
the  pharyngeal  affection  and  the  general  condition  must  have  great  influence 
upon  the  rational  indications  as  regards  local  treatment.  If  the  disease  be 
produced  by  bacterial  germs  or  organisms,  which,  received  into  the  mouth  or 
nostrils,  find  a  habitat  generally  in  the  mucous  membrane  of  the  throat,  and 
that  generated  here  are  broods  of  parasites  which  poison  the  system  with  the 
products  of  their  activity,  it  is  a  reasonable  supposition  that  local  treatment  is 
first  in  importance.  According  to  this  view,  the  object  is  to  destroy  the  para- 
sites as  early,  quickly,  and  effectually  as  possible.  There  is  sufficient  prob- 
ability of  the  correctness  of  this  view  to  dictate  the  propriety  of  making  trial 
of  different  articles  and  methods  with  reference  to  a  parasiticidal  effect. 
Another  view  renders  local  treatment  rationally  important — namely,  that 
which  attributes  the  general  symptoms,  in  a  greater  or  less  degree,  to  the 
absorption  of  septic  matter,  not  accepting  the  theory  that  the  morbific  agency 
of  this  matter  is  due  to  a  specific  diphtheritic  organism.  According  to  this 
view,  it  is  a  reasonable  supposition  that  to  prevent  septicaemia  is  an  important 
object  of  local  treatment.  Rational  considerations,  however,  no  matter  how 
strongly  they  may  seem  to  be  supported  by  morbid  anatomy,  together  with 
accepted  doctrines  of  etiology  and  pathology,  are  never  sufficient  for  the 
establishment  of  therapeutical  rules  without  the  results  of  clinical  experi- 
ence. Making  proper  allowance  for  the  variableness  of  the  disease  in  differ- 
ent epidemics,  we  have  not,  at  present,  sufficient  clinical  data  for  determining 
the  relative  value  of  the  different  kinds  of  either  the  local  or  the  general 
treatment  of  diphtheria,  and  we  lack  the  important  standpoint  for  deciding 
upon  the  influence,  collectively,  of  all  kinds  of  treatment — namely,  the  mor- 
tality when  the  disease  is  allowed  to  pursue  its  course  unaffected  by  any 
therapeutical  measures. 

Caustic  and  irritating  applications  to  the  throat — namely,  the  nitrate  of 
silver,  hydrochloric  acid,  the  sulphate  of  copper,  and  the  strong  solutions  of 
the  pernitrate  or  persulphate  of  iron — have  heretofore  been  in  vogue.  They 
are  still  employed  by  some  practitioners,  and  their  use  is  sanctioned  by  some 
standard  authors.  They  are  objected  to  on  the  following  rational  grounds : 
Impairing  the  continuity  of  tissue  facilitates  the  entrance  of  organisms  or 
septic  matter  into  the  system ;  and  observation  teaches  that  secondary  diph- 
theritic exudation  is  liable  to  occur  in  any  situation  on  the  mucous  surface  or 
skin  iii  which  there  is  abrasion  ;  as,  for  example,  after  the  application  of  a 
blister.  Many  physicians  have  testified  to  the  apparent  hurtfulness  of  these 
applications.     On  the  other  hand,  testimony  of  their  usefulness  is  not  want- 
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ing,  A  medical  friend  of  much  experieitce  i:s  C4>nvin^i'«7  fTiAi  iv  tli. 
and  thorougli  upplicatioii  of  nitric  acid,  if  tbe  part  j  > 
acen  and  roiteljed,  tbe  prugre&s  af  the  disease  may  wii!.  '-.^^M.t,  , -.  -i.r»t^i 
He  clttiras  that  want  of  ^ucce^s  can  only  be  exjdaiDiHi  by  lack  ^f  (l**roii^{i- 
ne88  in  the  appHcuticm.     It  should  be  made  by  bringing'  ii*^  i  iiTcr  iIn 

whole  of  the  affected  part  either  lint  or  sevenil    thick n-  inva  r^l 

holding  the  acid,  with  sufficient  pressure  for  the  iM?id  lo  ptriirtmtr  th<»  e; 
tion  and  act  upon  the  underlying  tiwsue. 

Cauterizing  applications  have  of  late  year*,  to  a  gr<!at  extci 
to  those  supposed  to  be  useful  by  means  of  a  dittinfcrtant  Ttr  n 
Remedies  applied  for  this  effect  are  cnirbolie  acid 
of  potassa,   chloral  hydrate,  sulphite  of  soda,  b*  i 

of  iron,  bromine,  oil  of  tur^ientinCj  and  the  ehbirate  (»t  fii»t*j*sa.     IVo  «r  i 
of  these  are  sometimes  combined.     The  applications  in  a  liquid  furni  utay  W 
made  by  means  c»f  a  pnihang,  a  camera-hair  brush,  or  a  spray  |  TW 

latter  is  i)refenihle,  especially  in  children.     The  salicylic  acid 
applied  in   the  form  of  a  dry  powder  combined  with   hi^mutK 
used  in  the  ftrrm  of  a  sidution  of  salicylate  of  st»dium  (7  par    * 
Tlic  chlorate  of  potassa  may  be  taken  dry  into  the  mouth 
verized  sugar.     It  is  to  be  remembered  that  the  »bsorjitif>i 
of  chlonMf  of  potassa  is  often  attended  with  danger,     Tl^ 
be  made  by  means  of  injections  into  tlie  nostrils  »'    ' 
the  Schneiderian  membrane.     Whatever  be  the  <! 
cles  employed,  tliey  should  not  be  concentrated  huihek-uily  to 
tation,  and  the}  should  be  repeated  at  short  intervals.    <^rTt»'l 
from   a  solution  id"  the  chlorate  of  j>otassa  and  salir; 
ca&es,  the  addition  of  the  pennanganatc  of  potasKa,  to  i 
ter  of  an  hour  and   repeated  every   ht^ur  or  even  every   Imlf  hottf 
thorough  cleansing  of  the  affected  parts  by  gargling  or  ifii»>*>fi-i.-  *i11^ 
water  holding  some  disinfectant  in  solution  is  an  import:*  i 
treatment.     Oertel  attaches  much  importance  to  thr   pr««hM"Mi-ii  **\    •ul-j  m 
tion,  and  advises  for  this  end  the  frrqucnt  inhalation  of  hot  ^lea]».     \ar 
solutions  have  been  used  as  local  apy>licntions  with  tl-  f  diis^TIDC 

false  membrane.     For  this  purjM>se  limcwatcrjactic  <rtt.  trrfMiiLial 

papayotin  have  been  employed*  but   it  is  uncertain  K^hrrljci     ' 
deeid*»dTy  favorable  iuffucuce.     When  there  is  much  fever  »w;i 
ice  mI  to  the  patient. 

1  i  f  efftcacy  to  he  attributed  f-o  local  trcatiucDt.  and  the 

ular  applications  to  W  preferred*  are  to  be  settled  by  fur:^  spin- 

ence.     Physicians  differ  as  U>  the  imjK>rtance  of  topical   .^  ^  ixAt» 

regards  preferences  among  those  whicli  are  in  nee.      In  view  til  the  dclkieDr? 
of  data  for  exact  conclusions  the  opinions  of  individual  ob»ej^'er»  will  !• 
weight  in  proportion  to  their  opportunities  for  obBervnlsati  ainl  ilie 
deuce  placed  lu  their  opinions. 

[LV.  J.  Li'wis  Smith  of  New  York  recommends  the  foUowiog  irvai 
dipliiheria*  which   has  been  used  with  success  at  the  New  V     ' 
Asylum:  "  Trypsin,  when   well  prepared  and  fresh,  ia  an  ai* 
pseudo*ujembranet»f  but  it  required  aa  alkaline  mediuto    ^ 
phur.  as  shown  by  M  R.  S^juibb  af  Hrouklyn  and  <' 
in  order  to  obtain  ila  full  activity  and  efficiency  aa   u 
Therefore,  by  means  of  a  steam  atomiser,  the   vapor  of  i 
deriplion  id  ooustantly  directed  t«)wurd  the  face  of  llie  |Miiiiaii 


ttiLial 

spin- 

dclkiewT 
will  lafjy 
ilie  m^ 


B. 


Oij— 51. 
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Or  this : 

B.  01.  eucalypti,  jij  ; 

Sodii  benzoat.,  ^j  ; 

Sodii  bicarbonat.,  ^ij ; 

Glycerini,  5j .; 

Aquse  calcis,  Oij. — M. 

While  this  spray  is  being  used  the  following  powder  is  blown  by  the  insuffla- 
tor over  the  fauces  and  into  the  nostrils  every  hour  or  two  hours : 

B.  Trypsin, 

Sodii  bicarbonat.,  da.  S^b  ; 

Pulv.  sulphuris,  3ij. — M." 

Of  late  years  peroxide  of  hydrogen  has  been  largely  employed  as  a  topical 
remedy  in  diphtheria,  but,  it  must  be  confessed,  with  discrepant  results. 
These  are,  in  all  probability,  due  to  variations  in  the  strength  and  quality  of 
the  preparation.  When  it  gives  rise  to  decided  smarting,  it  is  either  too 
strong  or  too  acid.  Smith  recommends  for  spraying  the  fauces  a  15-volume 
aolntion  diluted  with  ten  times  its  bulk  of  water,  and  for  the  nares  the 
same  solution  diluted  twelve  or  fifteen  times.  He  advises  that  the  mother 
or  nurse  first  apply  the  spray  to  her  own  throat,  and  dilute  it  if  it  causes 
pain.  The  writer  believes  in  the  efficacy  of  the  peroxide  of  hydrogen  when 
employed  with  the  above-mentioned  precautions.  It  is  a  powerful  germicide 
and  disinfectant,  and,  being  free  from  taste  and  odor  and  non-poisonous,  is 
especially  applicable  to  the  treatment  of  diphtheria  in  children. — H.] 

With  reference  to  the  general  treatment,  if  the  germ  theory  be  adopted  it 
is  a  legitimate  purpose  of  clinical  observation  to  discover  a  remedy  to  be  taken 
into  the  system  for  a  parasiticidal  effect.  Several  remedies  are  supj)osed  to 
have  this  effect.  Some  physicians  attribute  to  the  sulphites  efficacy  in  this 
'  way,  given  in  full  doses  after  short  intervals.  Twenty  or  thirty  grains  of  the 
sulphite  of  sodium  may  be  repeated  every  two  or  three  hours.  The  sulpho- 
carbolate  of  sodium,  in  doses  of  a  scruple  to  an  adult  every  hour  or  two,  in 
the  practice  of  a  medical  friend  of  much  experience,  has  seemed  to  him  to  be 
signally  useful.  This  remedy,  improperly  prepared,  is  sometimes  extremely 
offensive  to  the  taste,  but,  properly  prepared  and  given  with  an  agreeable  syrup, 
it  is  not  repulsive.  The  benzoate  of  sodium,  given  hourly  in  doses  aggregating 
in  twenty-four  hours  between  fifteen  and  twenty-five  grammes,  has  been  used 
with  apparent  benefit  in  Germany,  but  it  has  no  special  efficacy.  It  is  claimed 
by  Dr.  E.  W.  Chapman,  on  the  basis  of  clinical  experience,  that  alcohol,  given 
early  and  as  largely  as  can  be  borne  without  symptoms  of  alcoholism,  acts  as 
an  antidote,  and  that,  conjoined  with  quinia,  it  is  an  effective  curative  agent. 
Calomel,  corrosive  sublimate,  and  other  preparations  of  mercury,  given  in  fre- 
quently-repeated doses,  are  recommended  for  their  germicide  effects,  and  have 
apparently  proved  useful.  Pilocarpine  has  been  administered  internally  with 
the  idea  that  by  inducing  abundant  secretion  it  aids  in  the  detachment  of  tlie 
false  membrane,  but  the  favorable  results  at  first  reported  as  following  the 
use  of  this  remedy  have  not  been  confirmed  by  subsequent  experience.  We 
may  hope  that  for  this  disease  and  for  other  infectious  diseases  remedies  may 
be  discovered  which  will  have  a  controlling  influence,  like  that  of  quinia  in 
the  malarial  fevers  ;  but  at  present  we  know  of  no  drug  which  exerts  a 
specific  curative  influence  over  diphtheria. 

Aside  from  remedies  for  a  special  controlling  influence,  in  view  of  the  fact 
that  if  the  larynx  be  not  affected  the  danger  is  chiefly  from  asthenia,  the  «rreat 
object  of  treatment  is  support.     Much  importance  belongs  to  alcohol  as  the 
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most  efficient  factor  in  the  supporting  treatment.  The  principles  which  should 
govern  its  employment  are  the  same  as  in  the  essential  fevers  and  in  other  duu 
eases  tending  to  destroy  life  by  asthenia.  These  principles  need  not  here  be 
repeated.  In  this  disease,  as  in  the  essential  fevers,  there  is  sometimeji  i 
notably  increased  tolerance  of  alcoholics.  Jenner  cites  a  case  in  which  two 
drachms  of  brandy  were  given  hourly  with  advantage  to  a  child  three  years 
of  age.  In  a  case  of  great  severity  which  came  under  my  observation  half  m 
ounce  of  brandy  was  given  hourly,  the  patient  being  thirteen  years  of  age, 
without  any  excitant  effect,  the  case  ending  in  recovery.  In  the  use  of  alco- 
holics the  physician  is  to  be  guided  by  the  indications  and  by  carefully  watch- 
ing the  immediate  effects.  Alimentation  is  an  essential  part  of  the  treatment. 
The  diet  should  be  concentrated  and  highly  nutritious,  and  it  should  embrace 
the  necessary  variety  of  alimentary  principles.  Milk  meets  pre-eminently  these 
requirements.  A  serious  difficulty  in  the  treatment  oft^n  arises  from  the  inrin- 
cible  repugnance  to  nutriment,  and  sometimes  from  the  persistence  of  vomit- 
ing. Owing  to  the  difficulty  of  alimentation  in  some  cases,  and  sometimes  a 
want  of  appreciation  of  its  importance,  death  takes  place  from  innutritioQ. 
Of  tonic  remedies,  the  sulphate  of  quinia  and  the  tincture  of  the  chloride 
of  iron  are  very  useful. 

The  measures  heretofore  known  as  antiphlogistics — namely,  bloodletting, 
general  or  local,  purgation,  emetics,  and  nauseants — are  rationally  contraindi- 
cated  by  the  simple  fact  that  the  danger  is  not  from  the  inflammatory  mani- 
festations of  the  disease,  but  from  the  general  condition  which  tends  la 
destroy  life  by  asthenia.  Clinical  experience  has  abundantly  shown  these 
measures  to  be  injurious.  Blisters  and  other  counter-irritant  measures  are 
not  to  be  employed,  occasioning,  as  they  are  likely  to  do,  new  foci  of  diph- 
theritic inflammation. 

Symptoms  incidental  to  the  disease  claim  palliative  treatment.  Vomiting 
is  to  be  relieved  by  bismuth,  creasote,  hydrocyanic  acid,  etc.  Diarrbcet  calk 
for  opium  and  astringents.  Anodynes — that  is,  opium  or  its  succedanea.  the 
bromides,  or  the  chloral  hydrate — are  often  indicated  by  restlessness  and  vigil- 
ance.     Hemorrhage  indicates  the  use  of  haemostatics  topically  and  internally. 

The  treatment  of  cases  in  which  diphtheritic  laryngitis  becomes  developed 
involves  the  same  general  principles  as  that  of  cases  without  the  laryngeal 
affection  ;  but,  in  addition,  measures  are  indicated  to  hasten  the  separttion 
of  the  false  membrane  within  the  larynx,  precisely  as  in  cases  of  laryngitis 
with  false  membrane  disconnected  from  diphtheria  ;  that  is,  in  cases  of  ^ 
radio  or  primary  so-called  true  croup.  The  most  efficient  of  the  measures  for 
this  end  is  the  inhalation  of  warm  vapor  or  steam.  With  reference  to  thii 
measure  and  other  points  relating  to  the  treatment  directed  to  the  laryngeal 
affection  the  reader  is  referred  to  the  article  on  Laryngitis  with  Fibrinous 
Exudation.* 

The  rules  with  respect  to  tracheotomy  when  the  danger  from  laryngeal 
obstruction  is  imminent  are  the  same  as  in  cases  of  primary  croup.  There  w 
undoubtedly  less  hope  of  success  from  surgical  interference  than  in  the  latter 
affection.  With  reference  to  the  propriety  or  importance  of  the  operation, 
however,  the  simple  question  is,  Are  lives  ever  saved  by  it?  This  quehtion 
is  undoubtedly  to  be  answered  in  the  affirmative.  The  question,  How  many 
lives  are  saved  ?  is  of  less  importance  in  its  practical  bearing.  If  lives  be 
ever  saved  by  tracheotomy  in  diphtheria,  a  practitioner  is  reprehensible  if  be 
allow  a  patient  to  die  from  laryngeal  obstruction  without  opening  the  tnchea 
The  patient  is  entitled  to  the  chance  of  being  saved  by  the  opentioD,  hot- 
ever  small  that  chance  may  be. 

The  method  of  treating  laryngeal  stenosis  by  passing  a  iabe  into  the  larynx 

»  Vide  p.  210. 
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(iDtubation)  has  been  practised  with  considerable  success  by  Dr.  O'Dwyer  of 
New  York,  and  has  been  recently  advocated  by  him.  Other  practitioners  have 
in  general  had  less  favorable  results  in  employing  this  method  than  those 
obtained  by  Dr.  O'Dwyer.  [The  remarks  on  intubation  in  connection  with 
the  subject  of  Membranous  Croup  are  equally  applicable  here. — H.] 

The  propriety  of  precautions  against  contagion  has  been  already  referred 
to.  Patients  affected  with  the  disease  should  be  at  once  isolated.  When- 
ever practicable,  the  removal,  especially  of  children  between  three  and  twelve 
years  of  age,  from  an  infected  house  or  district  is  advisable.  Thorough  dis- 
infection of  the  dejections,  of  all  articles  which  have  been  in  contact  with 
patients,  and  of  the  apartments  which  they  have  occupied  is  to  be  enjoined. 
Auxiliary  causes  are  to  be  sought  after  in  defective  sewerage  or  drainage,  over- 
crowding, want  of  ventilation,  etc.,  and  these  removed  if  discovered. 

The  diphtheritic  paralyses  may  be  treated  by  massage,  by  the  employment 
of  the  galvanic  current,  and  by  hypodermic  injections  of  small  doses  of 
strychnine. 

Milk  Sickness. 

During  the  early  decades  of  this  century  the  disease  known  in  the  lower 
animals  as  the  tren\hles,  and  in  human  beings  as  the  milk  sirkness,  prevailed 
extensively  in  many  of  the  frontier  settlements  of  what  were  then  the  West- 
em  and  South-western  States  of  this  country.  The  disease  has  gradually 
receded  before  the  advances  of  improved  agriculture,  but  it  still  retains  a  foot- 
hold in  certain  districts  where  it  has  been  endemic.  The  States  in  which 
the  disease  has  most  frequently  been  observed  are  Indiana,  Illinois,  Ohio, 
Kentucky,  Tennessee,  3Iissouri,  and  Michigan ;  but  cases  have  occurred  in 
Western  Pennsylvania,  Virginia,  Alabama,  Georgia,  and  North  and  South 
Carolina.  The  disease  is  not  known  to  have  occurred  east  of  the  Alleghany 
Mountains,  west  of  the  Great  American  Desert,  or  in  the  countries  of  the  Old 
World.  The  descriptions  of  the  disease,  coming  as  they  do  in  great  part  from 
recently-settled  regions  where  medical  science  has  not  reached  a  high  develop- 
ment, are  very  imperfect.  Notwithstanding  the  doubt  which  has  been  cast  upon 
the  very  existence  of  the  disease  as  a  specific  affection  by  some  authors,  and 
the  little  attention  which  it  has  received  in  medical  literature,  there  is  suflS- 
cient  evidence  for  the  recognition  of  a  peculiar  and  specific  disease  which  has 
received  the  names  already  mentioned. 

The  name  milk  sickness  is  based  upon  the  belief  that  the  disease  is  com- 
municated to  man  by  the  use  of  the  milk  of  cows  affected  with  the  trembles. 
This  name  is  objectionable,  on  the  ground  that  there  is  evidence  of  commu- 
oicability  also  by  the  use  of  the  flesh  of  animals  thus  affected. 

The  disease  affects  primarily  herbivorous  animals,  especially  cattle,and  less  fre- 
quently horses,  sheep,  goats,  and  wild  animals.  Unweaned  calves,  lambs,  and 
colts  are  especially  liable  to  the  disease.  Animals  giving  milk  do  not  manifest 
the  characteristic  symptoms  so  soon  as  those  which  are  not  giving  milk. 

The  leading  symptoms  of  trembles  occurring  in  cattle  are  at  first  languor, 
indisposition  to  exercise,  and  abstinence  from  food,  and  then,  when  the  dis- 
ease is  fully  developed,  weakness,  so  that  the  animal  is  unable  to  stand 
upright ;  trembling,  thirst,  obstinate  constipation,  a  lustreless  and  congested 
condition  of  the  eyes,  coolness  of  the  fturface  of  the  body,  and  labored 
respiration.  Convulsions  may  occur.  Most  writers  mention  a  peculiarly 
offensive  odor  of  the  breath.  Mild  cases  occur,  but  generally,  if  the 
symptoms  be  well  marked,  death  takes  place  within  a  few  hours  or  a  few 
days  after  the  first  manifestations  of  the  disease.  A  predisposing  cause  of 
an  attack  often  is  fatigue.     Exercise  is  sometimes  employed  to  determine 
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whether  the  disease  exist  in  a  latent  or  prodromic  stage.  Thus,  cattle-deal- 
ers  in  milk-sick  districts  often  chase  the  animals  for  a  while  in  order  to  test 
their  freedom  from  trembles. 

The  disease  is  most  common  in  late  summer  and  autumn,  but  it  may  occur 
in  the  winter.  It  is  more  common  in  warm,  dry  seasons  than  in  wet  seasonu. 
It  occurs  only  in  certain  localities,  which  are  often  quite  narrowly  circum- 
scribed. The  special  cause  may  exist  in  a  certain  tfact  of  land  on  a  farm, 
and  be  absent  from  the  land  immediately  adjoining.  Wild  and  unimproved 
lands,  especially  those  which  are  densely  timbered,  seem  to  be  the  faforite 
situations  for  the  special  poison,  while  open  prairies  and  fields  which  are 
freely  exposed  to  the  sun  are  not  favorable  for  its  development.  CuItlTa- 
tion  of  the  soil  causes  the  disease  to  disappear.  The  disease  has  not  bees 
observed  to  originate  in  regions  where  it  did  not  previously  exist,  whereas, 
on  the  other  hand,  it  has  disappeared  from  the  endemic  regions  after  their 
subjection  to  cultivation.  It  is  the  general  opinion  of  the  farmers  in  the 
infected  districts  that  the  animals  do  not  contract  the  disease  during  the 
daytime,  but  only  when  they  are  allowed  to  remain  out  during  the  night. 
So  far  as  is  known,  no  special  quality  of  the  soil  characterizes  the  infected 
regions. 

It  is  not  disputed  that  the  trembles  is  due  to  some  special  poison  which  ig 
present  in  the  ground,  but  we  have  no  knowledge  as  tQ  the  nature  of  this 
■  poison.  The  idea  thut  the  poison  is  a  mineral  substance  has  received  no  sup- 
port in  facts,  and  is  now  generally  abandoned.  The  prevalent  view  is  that 
the  disease  is  caused  by  the  ingestion  of  some  poisonous  vegetable.  A  num- 
ber of  vegetables  have  been  accused,  such  as  certain  poisonous  Umbelliferap, 
the  Eupatorium  ageratoides,  the  Rhus  toxicodendron,  and  certain  fuD<ri. 
Although  there  is  no  evidence  that  any  of  these  plants  causes  the  diKea.<e, 
the  theory  of  a  vegetable  poison  is  not  without  considerable  probability. 
There  are  also,  especially  of  late  years,  advocates  of  the  theory  that  the 
trembles  is  caused  by  a  special  micro-organism,  and  Phillips  claims  to  have 
found  a  spirillum  in  the  blood.  Graff  found  that  the  flesh  of  a  dog  which 
had  been  poisoned  by  feeding  him  with  meat  from  cows  affected  with  the 
trembles  was  no  less  poisonous  than  the  cow's  flesh.  This  experiment  is  an 
argument  in  favor  of  the  multiplication  of  the  poison  within  the  body.  It 
is,  however,  desirable  that  these  experiments  should  be  repeated  before  any 
conclusions  are  drawn  from  them. 

In  all  regions  where  the  trembles  prevails  among  cattle  an  apparently  ideu- 
tical  disease,  called  the  milk  s^icknessy  occurs  in  human  beings.  It  is  gener- 
ally admitted  that  milk  sickness  is  caused  by  ingesting  either  the  milk  or  the 
flesh  of  animals  affected  with  the  trembles.  As  has  already  been  mentioned, 
the  milk  may  contain  the  special  poison  even  when  the  cow  presents  no  mani- 
festations of  the  disease,  these  being  warded  off,  apparently,  by  the  excretion 
of  the  poison  through  the  mammary  gland.  Butt«r  and  cheese  made  from 
the  infected  milk  are  also  poisonous,  and  hence  the  opinion  of  physicians  in 
milk-sick  districts  is  probably  correct  that  cases  of  this  disease  must  occur  in 
cities,  but  that  its  true  nature  is  not  recognized  by  the  medical  attendant*. 
Young  children  are  said  to  be  less  liable  to  the  disease  than  adults.  It  has 
not  been  proven  whether  or  not  the  special  poison  be  destroyed  by  boiling  the 
infected  milk  or  by  cooking  the  meat. 

The  period  of  incubation  is  variable,  being  sometimes  one  or  two  day.*, 
sometimes  several  days,  and,  according  to  some  writers,  occasionally  serenl 
weeks.  The  first  manifestations  of  the  disease  often  follow  some  spedal  exer- 
tion. The  premonitory  symptoms,  which  may  be  of  short  duration  or  may  last 
for  several  days,  are  malaise,  lassitude,  fatigue  aft«r  slight  exertion,  paio  in 
the  head  and  limbs,  anorexia,  and  slight  nausea.     As  these  symptoms  beeoine 
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more  pronounced,  extreme  nausea  and  vomiting  supervene,  accompanied  by 
intense  thirst,  obstinate  constipation,  and  a  burning  pain  in  the  epigastrium. 
The  temperature  of  the  surface,  particularly  of  the  extremities,  is  below  the 
normal,  and  the  internal  temperature  is  not  usually  much  elevated.  The  skin 
is  dry,  and  the  abdomen  is  retracted,  with  little  if  any  tenderness  on  pres- 
sure. The  pulsations  of  the  abdominal  aorta  are  prominent.  Intestinal  per- 
istole seems  to  be  wholly  suspended.  The  tongue  is  swollen  and  flabby,  pre- 
senting the  impressions  of  the  teeth,  and  when  protruded  is  tremulous.  At 
first  moist  and  thickly  coated,  the  tongue  may  later  become  red,  dry,  and  fis- 
sured. The  breath  is  offensive,  and  it  emits  an  odor  which  nearly  all  writers 
speak  of  as  indescribable  but  characteristic,  so  that  by  means  of  this  pecu- 
liar fetor  the  disease  can  be  recognized.  The  urine  is  diminished  in  quan- 
tity, and  sometimes  its  secretion  is  even  suspended.  The  pulse  varies  in  fre- 
quency, but  it  is  always  weak  and  compressible.  The  action  of  the  heart  is 
often  labored,  without  any  corresponding  change  apparent  in  the  pulse  at  the 
wrist.  The  eyes  are  often  sufi'used  with  blood.  The  mental  state  is  at  first 
one  of  restlessness  and  irritability,  and  later  one  of  hebetude  and  indifference, 
passing  toward  a  fatal  termination  into  somnolence  and  coma.  Convulsions 
sometimes  occur.  Vomiting  continues  until  from  extreme  exhaustion  it  is 
replaced  by  only  a  feeble  retching.  The  vomited  material,  consisting  at  first 
of  the  ordinary  contents  of  the  stomach,  later  contains  mucus,  sometimes 
tinged  with  blood.  It  may  be  frothy,  but  it  rarely  contains  much  bile.  In  the 
lat€r  stages  the  color  of  the  vomit  is  said  to  sometimes  resemble  water  colored 
with  indigo-blue.  Black  vomit,  due  to  hemorrhage,  is  a  rare  occurrence.  The 
patient  may  sink  into  a  typhoid  state  with  low,  muttering  delirium.  Deaths 
if  it  occur,  is  from  asthenia. 

The  duration  of  the  disease  is  variable.  There  are  mild  cases  which  hardly 
pass  beyond  the  premonitory  stage.  On  the  other  hand,  there  are  cases  in 
which  the  symptoms  develop  rapidly  and  with  great  intensity,  a  fatal  termi- 
nation occurring  within  two  or  three  days  of  the  onset.  More  frequently  the 
duration  of  fatal  cases  is  between  five  and  fourteen  days.  Chronic  cases  last- 
ing for  several  weeks  have  been  described. 

It  is  difficult  to  form  an  estimate  of  the  prognosis  from  the  existing  data. 
The  writers  of  the  early  part  of  this  century  state  that  the  majority  of  those 
affected  die,  whereas  more  recent  authors  give  a  comparatively  favorable 
prognosis.  Perhaps  this  more  favorable  result  is  due  to  improved  methods 
of  treatment.     Recovery  is  slow. 

Nothing  is  positively  known  concerning  the  pathology  of  milk  sickness. 
The  symptoms  suggest  an  intense  gastritis,  but  in  the  few  recorded  autopsies 
mention  is  made  only  of  redness  of  the  mucous  membrane  and  coritraction 
of  the  stonaach.  The  intestinal  canal  has  been  found  markedly  contracted. 
With  the  exception  of  these  alterations,  the  results  of  post-mortem  examina- 
tion have  generally  been  negative. 

The  objects  to  be  sought  in  the  prophylaxis  of  milk  sickness  are  apparent 
frona  the  account  which  has  been  given  of  its  etiology.  The  former  treat- 
ment of  the  disease  consisted  in  bleeding,  drastic  cathartics,  and  blisters.  The 
modem  treatment  has  substituted,  and  with  beneficial  results,  the  use  of 
s^timulants  and  restoratives.  Notwithstanding  some  contradictory  testimony, 
it  is  probable,  in  view  of  the  extreme  irritability  of  the  stomach,  that  opium 
judiciously  administered  is  useful.  Quinine  is  highly  recommended  by  some 
"vrriters.  Alcoholic  stimulants  are  now  freely  employed  in  this  disease.  Coun- 
^^r-irritation  to  the  epigastric  region,  as  by  a  mustard-plaster,  may  be  tried. 
XVhile  the  older  practitioners  thought  that  the  leading  indication  was  to  open 
t:;he  bowels,  there  are  now  some  physicians  who  are  opposed  to  the  administra- 
fc^ion  of  cathartics,  on  the  ground  that  they  increase  the  irritability  of  the 
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observed  to  prevail  in  places  where  there   was  no  similar  disease  amoog 
horses. 

The  fact  that  the  source  of  infection  or  contagion  is  not  always  discover- 
able  does  not  in  the  least  disprove  the  infectious  or  contagious  nature  of  the 
disease,  for  the  same   obscurity  often    surrounds   the   origin  of  smallpox, 
measles,   and   scarlatina.      As    Parsons   remarks:     ''The   botanist   who  is 
acquainted  with  the  flora  of  a  particular  locality  will  sometimes  observe  by 
the  wayside  or  in  cultivated  ground  a  plant  of  a  kind  never  previously  found 
there  by  him,  but  he  does  not  therefore  suppose  that  it  has  originated  de 
novo,  but  concludes  that   the  seed  or  root  has  somehow  been  introduced, 
although  he  may  not  be  able  to  trace  in  what  way." 

Bacteriology. — As  yet,  notwithstanding  the  researches  of  the  most  com- 
petent  investigators,  no  micro-organism  bearing  a  constant  relation  to  the 
symptoms  of  influenza  has  been  detected.  In  the  bronchial  mucus,  in  serous 
effusions,  and  in  pulmonary  consolidations  the  microbes  so  commonly  present 
in  such  pathological  products  have  been  frequently  found.  Among  them 
may  be  mentioned  the  diplococcus  of  Fraenkel,  the  pneumococcus  of  .Fried- 
lander,  the  streptococcus  pyogenes,  and  the  staphylococcus  pyogenes  aureus. 
The  different  organisms  are  the  causes  of  the  various  secondary  infections  or 
complications  of  influenza,  but  are  in  no  way  to  be  regarded  as  the  caase  of 
the  disease  itself.  Chantemesse  and  Widal  examined  the  blood  in  eight 
cases  of  influenza,  and  never  succeeded  in  detecting  any  organisms  whatever, 
either  by  direct  inspection  or  by  culture. 

Anatomical  Alterations. — Lesions  peculiar  to  influenza  are  unknown. 
A  fatal  result  is  almost  invariably  due  to  complications,  and  especially  to 
pneumonia,  either  fibrinous  or  catarrhal.  Eichhorst  mentions  having  seen  two 
cases  proceed  to  a  fatal  issue  with  no  symptoms  other  than  those  of  profound 
prostration,  and  finding  at  the  autopsy  nothing  abnormal  except  an  enlarged 
and  softened  spleen.  In  most  cases  there  are  signs  of  catarrhal  inflammation 
in  the  larynx,  trachea,  and  bronchi,  together  with  congestion  of  the  lungs 
and  enlargement  of  the  spleen.  These  may  be  regarded  as  the  characteristic 
anatomical  alterations  of  influenza,  but  there  is  nothing  by  which  they  may 
be  distinguished  from  ordinary  congestions  and  catarrhs.  The  complicating 
pneumonia  seems  to  have  a  special  tendency  to  terminate  in  suppuration. 

Symptoms. — The  symptoms  of  influenza  are  remarkable  for  their  variety, 
and  can  scarcely  be  made  to  conform  to  any  single  type.  This  is  particularly 
observable  when  different  epidemics  are  compared,  although  even  in  the  same 
epidemic  the  disease  is  remarkable  for  the  diversity  of  its  manifestations. 
For  example,  the  epidemic  of  1837  is  said  to  have  been  chiefly  characteriied 
by  coryza,  and  hence  the  term  influenza  came  to  be  misapplied  to  ordinary 
cases  of  sporadic  catarrh.  In  1889  coryzal  symptoms  were  comparatively 
rare,  being  well  marked  in  not  more  than  from  one-third  to  one-half  of  all 
cases.  Nevertheless,  there  are  certain  features  common  to  all  cases  which 
may  serve  as  starting-points  in  the  description  of  the  clinical  course  of  the 
disease. 

Incubatityn. — The  difficulties  in  the  way  of  determining  the  length  of  the 
stage  of  incubation  are  unusually  great,  because  of  the  almost  universal 
prevalence  of  the  disease.  This  makes  it  very  difficult  to  determine  whether 
the  known  exposure  of  an  individual  to  infection  is  the  only  one  to  which 
he  may  have  been  subjected.  Probably  the  best  opportunity  for  determin- 
ing the  length  of  this  stage  is  afforded  by  those  instances  io  which  the  ar- 
rival of  a  person  suffering  from  influenza  in  a  place  previously  free  from  it 
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has  been  followed  by  an  outbreak  of  the  disease,  the  first  cases  occurring  in 
those  who  first  came  in  contact  with  the  new-comer.  Instances  of  this  sort 
are  numerous,  and  those  who  have  observed  them  agree  in  fixing  the  period 
of  incubation  at  from  two  to  three  days.  It  is,  however,  variable,  and  in 
exceptional  cases  may  be  protracted  to  a  week  or  more. 

Invasion. — The  attack  generally  begins  abruptly  with  a  well-marked  chill 
or  repeated  slight  shivering,  pain  in  the  head,  back,  and  muscular  system 
generally,  and  a  rapid  rise  of  temperature — sometimes  to  104°  or  105°  F. 
The  aching  in  the  back  and  limbs  is  often  most  distressing.  As  remarked 
by  Thomp.son,  "  the  patients  are  unable  to  be  still  on  account  of  the  aching, 
and  unwilling  to  move  on  account  of  the  pain."  The  prostration  is  extreme 
and  attended  with  great  depression  of  spirits,  insomnia,  and  sometimes  delir- 
ium. Catarrhal  symptoms,  manifested  by  conjunctival  injection,  lachryma- 
tion,  sneezing,  and  sore  throat,  are  prominent  in  some  epidemics  and  observed 
more  or  less  frequently  in  all.  Added  to  these  may  be  a  hard  dry  cough 
of  a  paroxysmal  character,  somewhat  like  that  of  whooping  cough,  and  at- 
tended with  little  or  no  expectoration.  As  a  rule,  the  symptoms  in  individual 
cases  are  chiefly  referable  to  the  nervous,  the  respiratory,  or  the  digestive 
system.  In  the  nervous  form  the  attack  begins  with  severe  throbbing  head- 
ache, a  sense  of  constriction  in  the  forehead  and  temples,  and  pain  in  the 
eyeballs.  It  may  be  accompanied  with  photophobia,  vomiting,  and  a  tend- 
ency to  somnolence.  During  the  first  night  of  the  attack  the  drowsiness  is 
apt  to  be  replaced  by  insomnia  attended  with  great  restlessness  and  jactitation 
and  sometimes  by  violent  delirium.  Toward  morning  the  patient  becomes 
more  tranquil  and  is  perfectly  able  to  recall  the  disagreeable  events  of  the 
past  night.  The  temperature,  which  may  have  been  as  high  as  104°  or  105° 
during  the  night,  undergoes  a  marked  remission,  or  falls  to  the  normal  point 
in  the  course  of  the  day  and  there  continues.  On  the  other  hand,  there 
may  be  a  recurrence  of  the  fever  on  the  second  night,  but  never  in  uncom- 
plicated cases  does  it  reach  the  maximum  observed  during  the  first  night  of 
the  disease.  Although  the  temperature  may  be  normal,  the  patient  is  by  no 
means  well,  but  is  kept  in  bed  by  a  sense  of  profound  prostration,  both  bodily 
and  mental,  which  hinders  him  from  attempting  any  species  of  exertion. 
Convalescence  in  cases  of  this  sort  may  be  protracted  for  weeks,  or  the 
attack  passes  off  completely  and  the  patient  resumes  his  ordinary  occupa- 
tions, to  be  prostrated  again  in  the  course  of  a  few  days  by  a  genuine  re- 
lapse. Trigeminal  neuralgia,  sciatica,  and  intercostal  neuralgia  are  often 
observed  in  this  form  of  the  disease,  and  may  be  its  chief,  or  even  its  sole, 
manifestation.  Hyperaesthesia,  either  diffuse  or  in  distinctly  circumscribed 
areas,  has  also  been  described.  The  principal  seat  of  pain  is  in  the 
lumbar  region  of  the  spine,  and  this  rhachialgia  may  be  so  intense  as  to 
create  suspicions  of  an  impending  attack  of  smallpox.  From  the  back  it 
usually  radiates  to  the  neck  and  the  extremities.  Fortunately,  it  is  not,  as 
a  rule,  of  long  continuance,  generally  subsiding  in  the  course  of  from  twelve 
to  twenty-four  hours. 

The  rhachialgia  has  been  regarded  as  due  to  congestion  of  the  spinal  me- 
dulla, and  this  view  of  its  origin  is  corroborated  by  the  fre(|uent  coincidence 
of  paresis,  or  even  paralysis,  of  the  lower  extremities,  and  occasionally  also 
of  paralysis  of  the  bladder.  These  different  forms  of  paralysis,  when  due 
to  acute  congestion  of  the  spinal  medulla,  are  of  very  transient  duration. 
When  they  persist  during  convalescence,  they  are  generally  due  to  peripheral 
neuritis.  In  rare  instances  paralysis  of  the  extremities  has  been  dependent 
upon  anterior  poliomyelitis. 

Syncope,  vertigo,  dyspnoea,  slowness,  irregularity,  and  intermittence  of  the 
pulse,  and  attacks  of  praecordial  pain  resembling  angina  pectoris  have  been 
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observed,  either  siugly  or  combined,  in  the  nervous  form  of  inflaenza,  and 
are  believed  to  be  due  to  an  involvement  of  the  medulla  oblongata.  Thej 
are  all  comprehended  under  the  designation  of  ^^  bulbar  phenomena."  The 
exact  nature  of  the  bulbar  lesion  which  gives  rise  to  these  symptoms  is  qq. 
known,  but  it  is  probably  congestive.  Symptoms  identical  with  those  of 
cerebral  meningitis  are  sometimes  present,  and  because  of  their  usuallj 
rapid  subsidence  are  believed  to  be  due  to  vascular  disturbance  alone.  Sup- 
purative meningitis  has,  however,  occurred  in  cases  of  inflaenza,  and  U 
generally  secondary  to  otitis  or  pneumonia.  It  arises  by  secondary  infection 
with  one  or  other  of  the  micro-organisms  mentioned  under  the  head  of 
Bacteriology. 

In  the  thoracic  or  respiratory  form  of  influenza  the  attack  begins  with 
coryza  like  that  of  an  ordinary  endemic  attack.  The  inflammation,  howeTer, ' 
does  not  remain  localized  in  the  nasal  mucous  membrane,  but  extends  upward 
to  the  conjunctiva  and  downward  to  the  larynx,  trachea,  and  bronchi.  On 
auscultation  a  few  sibilant  rales  are  heard  on  both  sides  of  the  chest.  Cough 
is  not  usually  present  until  the  second  or  third  day  of  the  disease,  this  time 
being  apparently  required  for  the  downward  descent  of  the  catarrhal  process. 
It  is  dry  and  convulsive ;  later  it  becomes  looser,  and  the  expectoratioD  is 
oft«n  nummular,  like  that  of  phthisis.  The  most  serious  pulmonary  mani- 
festation of  influenza  is  pneumonia,  which  may  occur  either  at  the  beginning 
or  at  the  end  of  the  attack.  In  the  first  form — that  which  occurs  at  the 
onset — the  pneumonia  is  a  primary  manifestation  of  influenza,  and  differs  in 
several  important  respects  from  the  ordinary  non-epidemic  fibrinous  pneumo- 
nia. The  initial  chill  is  generally  absent,  the  pain  in  the  side  slight  or  want- 
ing, and  the  crepitant  rale  rarely  heard.  The  rales  of  this  form  of  pneu- 
monia are  subcrepitant  rather  than  crepitant,  and  the  expectoration  resem- 
bles that  of  bronchitis  rather  than  that  of  fibrinous  pneumonia,  being  less 
viscid  than  the  latter  and  only  exceptionally  tinged  with  blood.  The  dysp- 
noea is  usually  greater  than  would  seem  to  be  warranted  by  the  amount  of 
lung  involved.  The  pulse  is  less  frequent  and  also  less  resistant  than  that 
of  ordinary  pneumonia.  The  general  condition  is  marked  by  great  pn»tn- 
tion,  and  recovery,  when  it  occurs,  is  by  lysis  rather  than  by  crisis.  A  lung 
affected  with  this  disease  may  present  microscopically  the  appearance  of 
lobar  or  fibrinous  pneumonia,  but  the  exudation,  when  examined  with  the 
microscope,  is  found  to  contain  an  unusual  quantity  of  leucocytes. 

The  pneumonia  which  occurs  at  the  close  of  an  attack  of  influenza  or 
during  the  period  of  convalescence  is  a  complication  rather  than  a  manifesta- 
tion of  the  primary  infection.  Under  such  circumstances  the  type  is  either 
that  of  ordinary  broncho-pneumonia  or  of  fibrinous  pneumonia. 

Pleurisy,  either  dry,  sero-fibrinous,  or  purulent,  may  occur,  either  in  asso- 
ciation with  pneumonia  or  independently  of  the  latter.  It  is  said  that  the 
streptococcus  is  the  organism  most  oft«n  found  in  the  pus  of  that  form  of 
empyema  which  complicates  influenza.  The  digestive  system  is  more  or  less 
disordered  in  all  cases  of  influenza,  the  tongue  being,  as  a  rule,  hetvily 
coated,  the  appetite  completely  absent,  and  the  patient  complaining  of  a 
sense  of  epigastric  uneasiness  which  may  be  temporarily  relieved  by  vomit- 
ing. Occasionally,  however,  the  gastro-intestinal  symptoms  are  so  promi- 
nent as  to  give  the  attack  a  special  character  and  cause  it  to  be  classified  as 
an  abdominal  variety  of  the  disease.  Obstinate  vomiting,  severe  diarrhoea, 
gastralgia,  and  intestinal  colic  are  the  principal  symptoms  of  this  form  of 
influenza.  Sometimes  the  intestinal  symptoms  predominate,  and  when 
accompanied  with  a  heightened  temperature  are  apt  to  excite  suspicions  of 
typhoid  fever.  This  mistake  is  by  no  means  rare,  and  may  be  made  by  the 
best  diagnosticians.     The  resemblance  between  certain  abdominal  forma  of 
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iDfluenza  and  typhoid  fever  ia  often  great.  In  the  former  the  patient  may 
lie  in  a  stupid  apathetic  state  with  frequent  diarrhoea,  enlarged  and  tender 
spleen,  tenderness  in  the  right  iliac  fossa,  slight  bronchitis,  and  even  epis- 
taxis.  Under  such  circumstances  the  diagnosis  must  be  held  in  reserve  until 
the  differential  points  are  brought  out  more  prominently  by  the  progress  of 
the  case. 

The  action  of  the  heart  is  depressed  in  all  cases  of  influenza,  and  probably, 
as  already  intimated,  through  an  involvement  of  the  medulla  oblongata. 
The  pulse  is  often  slow,  irregular,  and  intermittent,  and  these  manifestations 
of  cardiac  weakness  may  persist  for  a  considerable  period  aft^r  the  cessation 
of  the  attack.  On  account  of  its  depressant  action  upon  the  heart,  influenza 
is  a  serious  disease  in  the  aged,  as  well  as  in  all  individuals  who  are  the 
'  victims  of  any  kind  of  cardiac  disease. 

Certain  eruptions  resembling  those  of  measles  and  scarlatina  have  been 
described  by  most  writers  as  occasionally  occurring  in  the  course  of  in- 
fluenza. They  appear  on  the  second  or  third  day,  are  most  prominent  on  the 
face,  neck,  trunk,  and  inner  aspect  of  the  lower  extremities,  and  are  followed 
by  desquamation.  They  rarely  last  longer  than  forty-eight  hours.  It  seems 
to  me  that  undue  importance  has  been  attached  by  certain  writers  to  these 
erythematous  rashes,  which  all  must  acknowledge  are  quite  rare.  Out  of 
1000  cases  examined  particularly  with  reference  to  this  point  by  Dr.  H.  P. 
Hawkins  of  St.  Thomas's  Hospital,  London,  only  7  had  the  eruption. 

Numerous  disorders  of  the  eye  and  ear  have  been  described  as  compli- 
cating the  course  of  influenza.  Among  them  are  oedema  and  abscess  of  the 
eyelids,  paralysis  of  the  ciliary  muscle  and  of  the  recti  muscles,  keratitis, 
iritis,  ciliary  neuralgia,  xanthopsia,  hemeralopia,  etc.  The  most  common 
affections  of  the  organs  of  special  sense  are  purulent  inflammation  of  the 
middle  ear  and  acute  pain  in  the  eyeballs,  supposed  to  be  caused  by  inflam- 
mation of  the  capsule  of  Tenon. 

Duration. — There  is  no  fixed  rule  as  to  the  duration  of  an  attack  of  in- 
fluenza. In  the  mildest  cases  it  may  consist  of  nothing  more  than  headache 
and  neuralgia  of  one  or  more  nerve-trunks,  or  of  coryza,  hoarseness,  and 
cough,  or  of  what  seems  to  be  nothing  more  than  an  attack  of  severe  indiges- 
tion. Fever  in  these  slight  forms  of  the  disease  may  not  be  present,  and 
never  lasts  more  than  twenty -four  hours.  The  patient,  although  feeling 
far  from  well,  may  be  able  to  attend  to  his  usual  occupations,  and  in  the 
course  of  two  or  three  days  is  well.  In  the  severe  cases  the  fever  and  the 
nervous  phenomena  may  persist  for  four  or  five  days,  at  the  end  of  which 
time  the  attack  terminates  with  profuse  sweating,  diarrhoea,  polyuria,  or 
herpes.  Relapses  are  quite  common,  occurring  in  nearly  ten  per  cent,  of  the 
cases,  and  a  second  relapse  has  been  observed.  The  period  of  the  relapse 
is  usually  between  one  and  two  weeks  after  the  primary  attack,  and  it  is 
generally  traceable  to  exposure  to  cold  or  resumption  of  work  before  recovery 
was  complete.  The  relapse  is  usually  more  severe  than  the  primary  attack, 
with  which  it  generally  corresponds  in  type.  A  primary  attack  of  nervous 
type  may,  however,  be  succeeded  by  a  relapse  in  which  catarrhal  symptoms 
are  predominant. 

As  previously  remarked,  convalescence  is  protracted  and  marked  by  a 
degree  of  lassitude  apparently  out  of  all  proportion  to  the  severity  of  the 
primary  attack.  The  nature  of  the  symptoms  of  the  convalescent  period  is 
determined  by  the  type  of  the  attack  and  the  constitution  of  the  individual. 
In  neurotic  individuals  cephalalgia,  insomnia,  and  a  general  state  of  neuras- 
thenia may  persist  for  many  weeks  or  months.  In  fact,  there  are  individuals 
at  this  date  (1894)  who  refer  the  origin  of  muscular  and  neuralgic  pains 
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and  other  symptoms  from  which  they  habitually  suffer  to  an  attack  of  influ- 
enza in  the  winter  of  1889-90. 

One  attack  of  influenza  is  not  protective  against  another,  the  disease  is 
this  respect  resembling  diphtheria,  erysipelas,  and  cholera,  rather  than  mea- 
sles, smallpox,  scarlatina,  and  whooping  cough. 

Diagnosis. — In  times  of  epidemic,  when  physicians  are  on  the  alert^  tlw 
diagnosis  of  influenza  presents  no  difficulty.  The  tendency  at  such  times  u 
rather  to  attribute  every' aflection  of  the  muscular,  nervous,  and  respiratorr 
sjiftcms  to  influenza  than  to  overlook  individual  cases  of  the  latter. 

In  the  nervous  form  attended  with  severe  rhachialgia  and  a  scarlatanifora 
eruption  smallpox  may  be  at  first  suspected,  and  in  children  with  marked 
catarrhal  symptoms  it  may  be  difficult  or  even  impossible  to  distinguish  the 
onset  of  influenza  from  that  of  measles.  A  little  time  will  settle  the  diag- 
nostic difficulty  in  both  instances.  The  muscular  and  articular  pains  may 
simulate  rheumatism  very  closely,  but  are  more  evanescent  and  unattended 
with  the  local  articular  phenomena,  redness,  heat,  and  swelling,  so  character- 
istic  of  rheumatic  inflammation  of  the  joints. 

The  abdominal  form  may  closely  simulate  typhoid  fever  at  its  origin,  but 
the  distinction  soon  becomes  manifest  by  the  decline  of  fever  and  the  absence 
of  the  lenticular  rose-colored  spots  upon  the  abdomen  and  elsewhere. 

The  nervous  form  of  influenza  bears  a  certain  resemblance  to  dengue,  and. 
since  the  latter  disease  was  prevalent  in  Syria  when  the  epidemic  reached 
Paris  in  1881),  many  physicians  were  at  first  inclined  to  regard  it  not  as  iofla- 
enza,  but  as  dengue.  This  mistake  was  the  more  natural  as  the  caurrhol 
symptoms  which  were  so  prominent  in  previous  epidemics  of  influenza  were 
at  first  conspicuous  by  their  absence.  With  the  progress  of  the  epidemie. 
however,  the  catarrhal  symptoms  came  to  the  front  and  doubts  as  to  the 
nature  of  the  epidemic  were  generally  dissipated.  There  are,  however,  tho:< 
who  continue  to  regard  influenza  as  the  dengue  of  northern  latitudes. 

The  (|uestion  may  not  be  definitely  settled  until,  with  the  progress  «f 
bacteriology,  micro-organisms  peculiar  to  each  of  these  affections  arc  dis- 
covered. It  seems,  however,  to  the  writer  that  the  diversities  in  their  clinical 
course  are  amply  sufficient  to  warrant  their  separate  clai^sification.  The 
phenomena  presented  by  dengue  in  different  epidemics  are  comparativflT 
uniform,  (\itarrhal  manifestations  are  exceptional  instead  of  forming  the 
rule,  as  in  influenza.  The  pain  in  dengue  is  articular  rather  than  muscular 
or  neuralgic,  more  intense  than  the  neuralgic  pains  of  influenza,  is  especialij 
apt  to  attack  the  knees,  and  causes  a  characteristic  limping  gait.  The 
temperature-curve  of  dengue  is,  as  a  rule,  higher  than  that  of  influenza  ifA 
marked  by  remissions.  Dengue,  instead  of  running  its  course  in  a  few  Aits 
lasts  from  one  to  three  weeks ;  and,  finally,  among  its  symptoms  is  an  erup- 
tion which  makes  its  appearance  in  the  great  majority  of  eases.  Tliis  orup- 
tion  is,  it  is  true,  variable,  being  sometimes  erythematous  or  even  vascular: 
but  eutaneous  lesions  are  the  rule,  instead  of  being,  as  in  influenza,  rare 
coinei<lences. 

Pkjkjnusis. — Influenza  is  in  itself  a  benign  affection,  and  is  rarely  fatal 
exce|>t  in  the  aired  and  those  debilitated  by  previous  illness.  In  iuark»^i 
contrast  to  eholera.  it  is  said  to  be  sometimes  less  fatal  at  the  lH»ginniuir  than 
at  the  heiirht  of  an  epidemic.  ."  VlrcH  anjuirit  cuiulo.^'  This  was  particularly 
markeil  in  the  epidemic  of  ISSD-OO.  According  to  Par.<5ons,  "the  mori.ility 
in  Loudon  in  ISOO  ascribed  directly  to  influenza  has  l>een  ri4S  deaths.  «»r  at 
the  rate  of  1  Id  per  million  of  the  estimated  population.''  <>f  these  deal bj, 
the  great  majority  (558)  oeeurred  in  the  first  quarter  of  the  year. 
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According  to  Lee,'  there  were  1,120,000  cases  of  influenza  in  the  State 
of  Pennsylvania  during  the  recent  epidemic,  of  which  number  7880,  or  1  in 
every  142,  died. 

The  above  figures,  supposing  them  to  be  correct,  by  no  means  represent  the 
mortality  of  influenza,  for,  as  is  well  known,  this  disease  is  distinguished, 
perhaps  above  all  others,  by  the  prolonged  debility  and  consequent  suscepti- 
bility to  other  diseases  which  it  leaves  behind.  It  also  has  the  property  of 
bringing  to  light  aff*ections,  especially  of  the  lungs  and  heart,  which  other- 
wise might  have  remained  latent  for  an  indefinite  period. 

Probably  the  best  method  of  ascertaining  the  mortality  of  influenza  is 
that  of  comparing  the  number  of  deaths  from  all  causes  during  its  epidemic 
prevalence  with  that  of  the  same  period  in  ordinary  non-epidemic  seasons. 
This  has  been  done  in  London,  and  with  the  following  results  }  During  the 
four  weeks  ending  Jan.  25,  1890,  which  comprise  the  period  of  the 
epidemic,  there  were  2258  deaths  above  the  average  for  the  corresponding 
weeks  in  the  previous  t^n  years.  This  is  at  the  rate  of  GG38  per  million 
inhabitants  per  annum.  The  affections  which  contributed  most  largely  to 
swell  the  mortality  during  the  four  weeks  mentioned  were  diseases  of  the 
lungs  and  heart. 

The  prognosis  in  individual  cases  depends  largely  upon  the  condition  of 
the  patient  at  the  time  of  the  attack.  Previous  affections  of  the  lungs, 
kidneys,  and  especially  of  the  heart,  add  greatly  to  the  gravity  of  the  disease. 
In  pregnant  women  an  attack  of  influenza  is  apt  to  give  rise  to  abortion,  and 
under  such  circumstances  this  accident  is  liable  to  be  followed  by  sep- 
ticaDmia. 

Treatment. — The  patient  should  be  put  to  bed  and  kept  there  during  the 
ittack.  The  severe  pains  may  be  mitigated  by  a  warm  bath  and  by  the 
nternal  administration  of  quinine,  opium,  or  one  of  the  coal-tar  analgesics. 
The  disease  being  invariably  depressing  in  its  action  on  the  heart,  it  is  safer 
:o  relieve  pain  with  small,  frequently-repeated  doses  of  an  opiate  than  with 
iQtipyrin,  phenacetin,  and  similar  preparations.  The  latter  drugs  have,  how- 
jver,  been  largely  employed,  and  if  their  dose  is  small  and  their  effect  care- 
fully watched  they  may  bo  used  not  only  with  safety,  but  with  speedy  relief 
jf  the  muscular  and  neuralgic  pains.  Their  careless  use  is  certainly 
attended  with  danger,  as  is  shown  by  the  fact  that  seventeen  deaths  were 
lirectly  attributed  to  overdoses  of  antipyrin  during  the  epidemic  in  Vienna. 

Maclagan  reports  good  results  from  salicin  in  doses  of  20  to  40  grains 
every  two  hours  for  several  hours ;  later,  the  same  dose  every  two  or  three 
hours.  This  drug,  on  account  of  its  insolubility,  its  large  dose,  and  to  most 
persons  its  unpleasant  taste,  is  not  likely  to  come  into  general  use.  The 
same  is  true  of  the  salicylate  of  sodium,  which,  although  decidedly  beneficial 
in  those  forms  of  influenza  attended  with  severe  muscular  and  articular 
pains,  is  strongly  objected  to  by  many  patients  on  account  of  the  nausea  to 
which  it  gives  rise.  Among  other  remedies  employed  may  be  mentioned 
benzoate  of  sodium,  caffeine,  strychnia,  and  ammonium  chloride. 

Probably  the  best  and  safest  mode  of  treatment  consists  in  the  continued 
use  of  quinine  sulphate  (about  8  grains  every  three  hours)  and  the  occa- 
sional use  of  analgesics,  among  which  the  best  are  opium  and  its  alkaloid 
morphia,  phenacetin,  salol,  and  antipyrin.  Complications  are  to  be  treated 
as  under  other  circumstances,  bearing  in  mind,  however,  the  importance  of 
abstaining  from  debilitating  measures  of  any  kind. 

Food  consisting  chiefly  of  milk  and  eggs  should  be  administered  at  regular 

*  Annual  Univ.  Med.  Sci.,  vol.  i.,  1892. 

*  Parsons,  loc.  cit. 
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intervals,  and  in  most  cases,  especially  in  elderly  individuals,  alcobolic  stim- 
ulants  should  be  prescribed.  When  the  stomach  is  irritable  and  the  palie 
frequent  and  soft,  champagne  will  be  found  to  be  a  most  serriceable 
remedy. — H.] 


CHAPTER  X. 

ACUTE,  SUBACUTE,  AND  CHRONIC  ARTICULAR  RHEUMATISM. 

Acute  Articular  Rheumatism:  Clinical  History;   Patholo^cal  Character;  CMtitioD; 
Diagnosis;   Prognosis;  Treatment. — Subacute  and  Chronic  Articular  Rheamatiam. 

THE  term  rheumntum  is  used  to  denote  a  constitutional  disease  character- 
ized by  certain  local  manifestations  seated  in  the  articulations  and  the 
fibrous  tissues  in  other  parts.  The  term  has  also  been  applied  to  neuralgic 
and  other  affections  supposed  to  arise  from  the  constitutional  morbid  condi- 
tion existing  in  the  ordinary  form  of  the  disease.  I  shall  consider  fint,  aaite 
articular  rhenma^tvun  or  rhmmafic  /ever ;  and  second^  subacute  and  chronic  artk- 
ular  rheumatism.  The  affection  known  as  muscular  rheumatism,  has  been  con- 
sidered in  connection  with  diseases  of  the  nervous  system  under  the  name 
Myalgia.  The  disease  called  gout  is  in  certain  respects  analogous  to  rheu- 
matism, although  presenting  essential  points  of  difference.  After  haring 
considered  the  forms  of  rheumatism  just  named,  I  shall  consider,  in  the 
next  chapter,  gout  and  rheumatoid  or  deforming  arthritis,  oft«n  called  rheu- 
matic gout. 

Acute  Articular  Rheumatism—Rheumatic  Fever. 

Acute  articular  rheumatism,  as  the  name  imports,  involves  an  affeotioo 
of  the  articulations  or  joints.  The  affected  joints  present  the  phenomena 
of  inflammation,  and  the  affection  is  also  called  acute  rheumatic  arthritis  or 
polyarthritis.  Opportunity  is  rarely  offered  to  study  the  morbid  appearances 
within  the  joints  in  cases  of  acut«  articular  rheumatism.  Often  when  symp- 
toms referable  to  the  joints  have  been  well  marked  during  life  little  change 
is  to  be  found  in  these  structures  after  death.  It  may  be  supposed  that  in 
these  cases  the  condition  is  one  chiefly  of  hypersemia  and  oedema.  In  manj 
cases,  however,  the  articular  cavity  contains  an  increased  amount  of  fluid, 
which  is  more  or  less  turbid  from  admixture  with  pus-cells.  The  synovial 
membrane  may  be  reddened  from  hyperaemia  and  thickened  from  serous  infil- 
tration. In  some  cases  flocculi  of  fibrin  have  been  found  within  the  articular 
cavity.  Much  of  the  swelling  about  the  joints  during  life  is  due  to  inflam- 
matory oedema  of  the  tissues  surrounding  the  affected  parts.  The  qnantitj 
of  fibrin  or  of  fibrin-factors  in  the  blood  is  notably  increased.  In  the  course 
of  the  disease  certain  internal  organs  are  liable  to  become  inflamed.  The 
inflammation  is  generally  seated  in  the  fibro-serous  tissues,  and  especially  in 
the  endocardium  and  pericardium.  In  a  pathological  view  the  endocarditis, 
pericarditis,  and  other  internal  inflammations  which  occur  in  cases  of  acut« 
articular  rheumatism  are  local  manifestations  of  the  disease,  like  the  trtbritic 
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affections,  but  it  is  most  convenient  to  consider  them  in  the  light  of  compli- 
cations. 

Clinical  History. — Acute  articular  rheumatism,  in  the  majority  of  cases, 
begins  with  a  sudden  attack,  and  in  nearly  one-half  of  the  cases  in  which 
the  attack  is  sudden  it  takes  place  at  night.  In  a  small  proportion  of  cases 
pyrexia  precedes  the  local  manifestations  for  a  period  varying  between  a  few 
hours  and  one  or  two  days;  hence  one  reason  for  the  name  rheumatic  fever 
instead  of  acute  rheumatism.  In  most  cases,  however,  the  fever  and  the 
local  manifestations  are  simultaneous  in  their  occurrence.  Sometimes  pain 
and  soreness  of  the  joints,  together  with  indefinite  ailments,  precede  the 
development  of  the  disease  for  a  variable  period. 

The  development  of  the  disease  is  denoted  by  an  affection  of  one  or  more 
of  the  articulations.  The  larger  joints  (knee,  shoulder,  or  elbow)  are  first 
affected  in  the  great  majority  of  cases.  The  local  phenomena  are  pain,  ten- 
derness, increased  heat,  swelling,  and  redness  of  the  skin.  The  pain  differs 
in  intensity  in  different  cases,  but.  as  a  rule,  it  is  not  intense  so  long  as  the 
parts  are  perfectly  quiet.  Pain  is  especially  excited  by  movements  of  the 
affected  joints.  In  severe  cases  the  slightest  motion  is  insupportable,  and  even 
jarring  the  bed  or  room  occasions  suffering.  Pressure  over  the  joints  is 
painful.  Owing  to  the  pain  occasioned  by  movements,  the  patient  maintains 
as  long  as  possible  a  fixed  position.  Changes  of  the  decubitus  often  cause 
extreme  suffering.  Swelling  is  most  apparent  in  joints  not  covered  with 
muscle — namely,  the  knee,  wrist,  elbow,  ankle,  and  the  smaller  joints  of  the 
bands  and  feet.  It  is  less  apparent  in  the  hip  and  shoulder.  The  swelling 
is  due,  in  part,  to  a  morbid  increase  of  liquid  within  the  synovial  cavity,  and 
in  part  to  serous  effusion  into  the  surrounding  structures.  The  redness  is 
due  to  an  erythema  in  the  form  of  patches  or  zones  which  do  not  present 
'Well-defined  borders.  The  redness,  like  the  swelling,  is  not  apparent  over 
the  hip  and  shoulder,  but  only  over  joints  that  are  comparatively  superficial. 
The  swelling  and  the  redness  are,  in  general,  proportionate  to  the  acuteness 
of  the  rheumatism. 

In  some  cases  several  joints  are  affected  either  simultaneously  or  in  quick 
succession  (polyarthritis)  ;  but  in  other  cases  the  affection  is  limited  to  a  single 
joint  for  a  greater  or  less  period  (mon arthritis).  In  the  course  of  the  dis- 
ease, in  most  cases,  various  joints  are  successively  affected,  and  frequently  a 
greater  or  less  number  of  joints  are  affected  at  the  same  time.  It  is  a  pecu- 
liarity of  the  rheumatic  inflammation  to  leave  one  or  more  joints  abruptly, 
the  local  phenomena  sometimes  disappearing  within  a  few  hours,  and  to 
attack  as  abruptly  other  joints.  Cases  differ  as  regards  the  number  of  joints 
affected  in  the  course  of  the  disease.  In  some  cases  few  or  no  joints  escape, 
and  in  other  cases  the  rheumatic  inflammation  remains  limited  to  a  few 
joints  or  even  to  a  single  joint.  The  fibrous  tissues  elsewhere  than  within 
and  around  the  joints,  and  exclusive  of  the  visceral  organs,  are  liable  to  be 
attacked.  Thus,  those  of  the  dorsum  of  the  hand  and  of  the  instep,  the  liga- 
ments of  the  neck  and  back,  and  the  sclerotic  tunic  of  the  eye  are  sometimes 
involved.  The  sheaths  of  the  tendons  and  the  bursas  are  liable  to  rheumatic 
inflammation. 

The  disease  is  extremely  variable  as  regards  the  number  of  joints  affected, 
either  simultaneously  or  successively,  the  order  in  which  they  are  attacked, 
etc.,  yet  the  local  manifestations  are  governed  by  an  important  pathological 
law — namely,  the  law  of  parallelism.  Corresponding  joints  are  often  affected 
together,  and  when  this  is  not  the  case  the  different  affected  joints  are  either 
on  one  side  of  the  body,  or  joints  on  the  two  sides  which  are  analogous — 
namely,  the  knee  and  elbow,  wrist  and  ankle,  hip  and  shoulder — are  affected 
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in  combination.  In  an  analysis  of  21  cases  with  reference  to  this  point,  out 
of  88  instances  in  which  either  a  joint  was  affected  singly  or  more  or  less 
joints  affected  in  combination,  there  was  but  a  single  violation  of  the  law 
of  parallelism.*  This  disease,  therefore,  is  eminently  one  of  the  bilateral  or 
symmetrical  diseases.  As  respects  the  relative  liability  of  the  different  joints 
to  become  affected,  the  analysis  just  referred  to  showed  the  order  to  be  as 
follows :  The  knee,  ankle,  wrist,  shoulder,  hip,  elbow,  phalangeal  joints,  first 
of  the  hands  and  second  of  the  feet,  and  the  maxillary  joint. 

Acute  articular  rheumatism  is  always  accompanied  by  more  or  less  pyrexia. 
In  addition  to  the  fact  that  the  pyrexia  sometimes  precedes  the  local  mani- 
festation,  a  reason  for  the  propriety  of  regarding  the  disease  as  an  essential 
fever  is  to  be  found  in  the  fact  that  the  pyrexia  is  not  in  proportion  to  the 
number  of  joints  affected  or  to  the  intensity  of  the  rheumatic  inflammation,  a 
denoted  by  pain,  soreness,  heat,  etc.  The  pulse  rarely  exceeds  100  per  min- 
ute.  The  axillary  temperatureindifferent  cases  varies  between  1 02°  and  110°  F. 
Sweating  is  generally  a  symptom  more  or  less  prominent,  occurring  especialh 
at  night.  The  sweat  emits  a  notably  sour  odor.  In  connection  with  profuse 
sweating,  sudamina  or  miliary  vesicles  not  infrequently  appear  on  the  ueek 
and  trunk.  The  appetite  is  either  lost  or  greatly  impaired.  Thirst  is  more 
or  less  urgent.  The  tongue  is  frosted  or  coated.  The  saliva  becomes  acid. 
Generally  the  bowels  are  constipated,  but  exceptionally  there  is  diarrhflea. 
The  urine  is  diminished  in  quantity  ;  its  specific  gravity  is  high,  owing  chieflj 
to  a  decrease  of  water ;  the  coloring  matter  is  increased,  and  on  cooling  the 
urates  are  deposited  in  abundance.  Owing  to  the  increase  of  the  pigment 
of  the  urine  the  deposit  is  usually  of  a  reddish  color.  The  deposit  of 
this  lateritious  sediment  does  not  show  an  increase  of  the  amount  of  nric 
acid  in  the  urine,  but  only  the  diminution  of  water.  Quantitative  analj. 
ses  of  the  urine  have  shown  the  quantity  of  uric  acid  not  to  be  greater  than 
in  health.  The  chlorides  are  sometimes  deficient,  and  occasionally  the  urine 
is  slightly  albuminous.  Pain  in  the  head  is  not  common.  The  intellect,  as 
a  rule,  is  not  disturbed,  but  mild  delirium  is  sometimes  observed.  In  gen- 
eral the  strength  is  well  preserved.  Sleeplessness  is  usually  a  source  of  dis- 
comfort and  more  or  less  prostration,  sleep  being  prevented  by  pain  on  change 
of  position  and  by  the  perspirations. 

An  important  feature  of  the  disease  is  its  tendency  to  invade  certain  of  the 
structures  of  the  heart.  Endocarditis  occurs  in  a  considerable  proportion  of 
cases.  It  is,  however,  less  frequent  than  has  heretofore  been  supposed,  as 
already  explained  in  treating  of  that  affection.  The  inflammation,  as  anile, 
is  limited  to  the  membrane  lining  the  left  cavities  of  the  heart,  and  it  affects 
especially  the  portion  of  this  membrane  situated  upon  the  mitral  valve.  In 
a  large  proportion  of  the  cases  of  valvular  lesions  of  the  heart,  especially 
mitral  lesions,  their  point  of  departure  is  rheumatic  endocarditis.  As  a 
rule,  the  endocarditis  is  simple  and  devoid  of  immediate  danger;  but  in  a 
small  proportion  of  cases  the  endocarditis  is  of  the  fatal  variety  distinguished 
as  ulcerative  or  malignant.  Pericarditis  occurs  less  frequently.  As  a  rule. 
when  pericarditis  becomes  developed  endocarditis  coexists.  For  a  consider- 
ation of  these  affections,  as  developed  in  rheumatism,  the  reader  is  referred 
to  the  section  devoted  to  diseases  affecting  the  circulatory  system.  It  may 
be  repeated  here  that  pericarditis,  and  probably  endocarditis,  sometimes  pre- 
cede the  local  manifestations  elsewhere.  It  is  convenient  to  speak  of  tbeae 
affections  as  complications,  but,  properly  speaking,  they  are  to  be  reckoned 
among  the  local  manifestations  of  the  disease ;  that  is,  they  are  dependent 
on  the  same  determining  cause  to  which  the  affection  of  the  jointtf  is  to  be 

*  **  Analysis  of  Twenty -one  Cases  of  Articular  Rheumatism,'*  by  the  mothor,  Bufck 

Medical  Journal,  March,  1854. 
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referred.  The  structures  of  the  heart  are  liable  to  become  involved  in  pro- 
portion to  the  acuteness  of  the  rheumatism.  They  may  become  involved  at 
any  time  in  the  course  of  the  disease ;  but  the  liability  is  greatest  in  the 
early  and  middle  periods.  They  are  more  likely  to  occur  the  younger  the 
patient.  They  occur  rarely  in  patients  more  than  forty  years  of  age.  Acute 
dilatation  of  the  heart  may  occur  as  in  other  febrile  diseases  attended  with 
marked  debility.  A  murmur  of  temporary  duration,  referable  to  acute  dila- 
tation of  the  right  ventricle,  may  occur,  as  has  been  pointed  out  by  Sibson. 
Examination  of  the  blood  by  means  of  the  hajmacytometer  has  shown  in 
some  cases  a  notable  diminution  of  red  blood-corpuscles. 

In  a  small  number  of  cases  of  acute  articular  rheumatism  important  symp- 
toms develop  which  are  described  under  the  names  of  cei-ehral  rheumatism  and 
rheumatic  hyperpyrexia.  Under  the  name  cerebral  rheumatism  cases  have 
been  described  which  present  symptoms  referable  to  different  pathological 
conditions,  some  without  and  some  with  demonstrable  lesions  of  the  brain. 
The  most  important  group  of  cerebral  symptoms,  and  the  one  commonly 
understood  as  cerebral  rheumatism,  is  that  which  is  generally  associated  with 
very  high  temperature.  It  is  by  no  means  certain  that  the  high  temperature 
itself  is  the  cause  of  these  grave  symptoms.  It  is  at  least  not  improbable  that 
the  same  cause  which,  acting  upon  the  thermic  centre  in  the  brain,  produces 
hyperpyrexia,  acts  also  upon  other  parts  of  the  brain,  producing  various  dis- 
turbances of  the  cerebral  functions.  The  nervous  symptoms  may  appear  at 
the  onset  of  the  disease,  but  more  frequently  they  develop  at  some  later 
period.  They  are  ushered  in  by  rise  of  temperature,  restlessness,  disturbed 
sleep,  and  headache.  Delirium,  often  violent,  but  sometimes  of  a  low,  mutter- 
ing character,  makes  its  appearance.  Muscular  twitchings,  and  even  tonic  or 
clonic  spasms,  are  not  infrequent.  The  pulse  becomes  feeble  and  very  fre- 
quent ;  a  state  of  semi-consciousness  or  stupor  with  great  prostration  ensues ; 
the  face  becomes  cyanosed ;  and  the  temperature  rises  higher  and  higher,  reach- 
ing sometimes  an  elevation  of  110^  or  even  higher.  In  the  majority  of  cases 
death  takes  place  during  coma.  In  some  cases  recovery  sets  in  even  after 
the  appearance  of  very  grave  symptoms.  In  fatal  cases  no  lesions  of  the 
brain  or  of  the  meninges  can  usually  be  found.  The  symptoms  seem  to 
be  referable  to  some  profound  infection  or  intoxication  which  acts  upon  the 
thermic  and  other  nervous  centres. 

Purulent  meningitis  may  occur  as  a  complication  of  rheumatism,  but  this  is 
very  rare.  More  frequent,  however,  is  the  occurrence  of  cerebral  embolism 
resulting  from  endocarditis.  Uraemia  with  its  attendant  nervous  phenomena 
is  a  rare  complication  of  rheumatism. 

A  pathological  relationship  is  supposed  to  exist  between  chorea  and  rheu- 
matism, and  has  been  already  referred  to  in  the  article  on  the  former  disease. 

Insanity,  especially  melancholia,  has  been  observed  as  a  rare  complication 
or  sequel  of  acute  rheumatism.  The  prognosis  in  these  cases  is  generally 
favorable.  Sometimes  marked  hysterical  symptoms  develop  during  an  attack 
of  rheumatism. 

In  addition  to  sudamina  or  miliaria  already  mentioned,  urticaria,  erythema 
nodosum,  especially  on  the  lower  extremities,  and  herpes  labialis,  occasionally 
occur  in  the  course  of  the  disease.  The  skin  is  sometimes  the  seat  of  pur- 
pura and  more  or  less  diffuse  hemorrhagic  extravasation.  In  the  centre  of 
urticarial  papules  in  some  instances  there  are  petechial  spots  (urticaria  haomor- 
rhagica).  The  prognosis  is  grave  in  the  rare  cases  of  a  general  hemorrhagic 
diathesis  (hemorrhage  from  mucous  surfaces,  etc.)  occurring  in  acute  rheu- 
matism. In  these  cases  there  are  usually  severe  constitutional  symptoms  and 
high  fever. 

The  development  of  small  subcutaneous,  firm,  movable  nodosities  during 
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or  after  an  attack  of  acute  rheumatbm  has  been  noted  aji  au  - 

rerice  by  several  observers**     These  nodosities,  which.  ^^  - 

on  pressure,  are  generally  painless,  are  attached  to  the  t 

teum,  etc.     They  persist  from  a  few  hours^  or  usually   ^ 

mouth::^.     They  are  unattended  by  marked  local  or  oDrt^titttUrjnsi  syoif 

They  are  composed  of  granulation-tissue. 

Of  complications  of  acute  rheumatisuj  other  than  thogw?  whirK  havfv  i 
consideration,  the  following  may  be  mentioned,  alt  of  wliM^h  u;-.   Infr* , 
pharyngitis,  bronchitis,  pneumonitis,  peritonitis^  nophritis,  t 
lisra  of  other  than  cerebral  arteries,  phlebitis,  suppuraitiv*.   ... 
elas»  pyjemia,  and  paralysis  and  atrophy  of  muscles  in   the  nei. 
the  affected  joints. 

The  thirfitum  of  acute  articular  rheumatism  varies  greatljf<  Tlie 
ends  by  self-limitation^  but  the  minimum  and  the  maxiuium  oF  dtir 
widely  apart.  These  statements  have  reference  to  the  course  of  t^ 
when  left  to  itself-  that  is,  no  active  measures  of  treatment  Wm 
In  1862,  I  observed  at  Bellevue  Hospital  13  cases  which  irr 
pursue  their  coarse  uninfluenced  by  therapeutical  iut^ 
tive  measures  being  alone  employed,  I  am  not  aware  i 
atiy  one  had  undertaken  to  study  in  this  way  the  natural 
ease.  1  re[)orted  the  KJ  cases  in  the  Anifrjettft  Jimrnnl  f»j 
fiHy»  for  July,  18B3,  entitling  ray  article  **A  Contribution  tow*  i 
Hist^iry  of  Articular  Rheumatism/*  In  making  nn  analy-^- 
cases  whii'h  1  had  recorded,  I  was  impressed  with  the  iin] 
ing  a  kn(»wledge  of  the  natural  history  of  the  disease  as  the  p-um  ^i  m^  i':irt*iTf" 
for  the  study  of  therapeutical  meaaures.  With  reference  to  this  point  b  tr 
report  of  the  analysis  1  used  the  following  words :  '*Al  the  pref^Mit  munjrti 
we  cannot  answer  the  question,  What  are  the  intrinsic  lendfticiris^  %*f  anirsUr 
rheumatism  as  respects  its  continuance,  its  complicatioiitt,  and  it-^  n'motc| 
sequences  in  the  organism  ?  Were  we  able  to  answer  ihi?*  <pH^trin 
appeal  to  facts,  we  shoukl  then  have  a  criterion  by  whii  ! 
favuruble  or  unfavorable  influences  of  different  methrKl^  »vf  -  ^    ^^^J 

in  a  series  of  cases;  as  it  is,  in  bringing  statistical  iirOTlln 

therapeutics  of  the  disease  we  can  only  study  the  h  uf  diiE^ 

ent  remedies  and  institute  compariHons  in  this  poitit  of  %'tew,  titid  aUo  visk 
reference  to  the  duration  of  the  disease,  etc.  in  differmit  scries  nf  <^»«^*-  rr...iJ 
by  different  metlmds,"  '     In  my  "Contribution  to  the  N»tiirat    11 
Articular  Rheumatism/'  published  in  18*53,  I  premised  a  report  in  : 
the  cases  (13)  by  the  following  account  of  my  plan  of  study  :  **  On 
on  duty  at  Bellevue  Hospital  in  August,  18U2.  1  resolved  t* 
palliative  measures  the  cases  of  articulwr  rheumatism  which  - 
into  my  wards,  so  long  as  circumstances  might  lead   tru 
Cuntinuing  this  plan   no  injustice  was  done  to  the  pati 
of  course  paramount  to  any  other  object.     The  cases  tK 
eo  satisfactorily  that  1  found   no  ground  for  a  disroin 
Tile  last  of  the  casesj  in  fact,  was  the  only  one  in  which  nny  m 
plication   occurred.     Some  of  the  cases  were  recorded  by   toy 
remainder  by  my  clinical  assistant.   Dr   Shiverick,''   .   .  ,   .  ^*  j 
cases  were  treated  throughoui  the  whole  courso  of  the  diseniM?  ^ 
liativc  measures,     These  measures  consisted  of  opium  in  mmie 
small  or  moderate  doses,  the  application  generally  of  dry  fijiniicl  t^*  ^^ 
joints,  and  the  ejtterual  use  of  either  the  iKia)>-and -opium  Utititie.ac  or  ike  ikm- 1 

'  Kfirlow  and  Warner,  Tnim    '  ,  ,  18St;  1Vb»^  ] 

jiier,  **  Ia^  Nfxkiiiteji  HiunmUsni. 

'  Vide  Bwjfoiit  Mntimi  JiyumnL,  Jilaicli,  IiH'>4,  VoL  ix.  p.  ^Jt. 
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tare  of  aconite.  But  to  secure  the  moral  effect  of  a  remedy  given  specially 
for  the  disease  a  *  placebo '  was  given,  consisting,  in  nearly  all  the  eases,  of 
the  tincture  of  quassia  very  largely  diluted.  This  was  given  regularly,  and 
became  well  known  in  my  wards  as  the  *  placeboic  remedy  '  for  rheumatism. 
The  favorable  progress  of  the  cases  was  such  as  to  secure  for  the  remedy 
generally  the  entire  confidence  of  the  patients.  I  may  add  that  all  the  cases 
were  brought  before  the  medical  class  in  attendance  during  the  winter." 

Of  these  13  cases  an  endocardial  murmur  existed  in  11,  but  the  murmur 
was  limited  to  the  base  of  the  heart,  in  all  but  3  cases.  Moreover,  all  the 
patients  but  2  were  women ;  and  in  Women  affected  with  articular  rheu- 
matism a  systolic  basic  murmur  is  the  rule  with  few  exceptions,  the  murmur 
being  generally  of  hsemic  origin.  In  only  one  case  was  pericarditis  devel- 
oped. In  this  case  the  pericarditis  occurred  immediately  after  the  patient's 
admission.  Pneumonia  occurred  subsequently.  The  patient,  however,  recov- 
ered.* 

The  duration  in  these  cases  respectively,  from  the  date  of  attack  to  con- 
valescence, excluding  the  case  in  which  pericarditis  and  pneumonitis  occurred, 
was  as  follows :  In  3  cases,  less  than  fifteen  days ;  in  1  case,  between  fifteen 
and  twenty  days ;  in  3  cases,  between  twenty  and  twenty-five  days ;  in  3  cases, 
between  twenty-five  and  thirty  days ;  and  in  the  remaining  2  cases,  forty-five 
and  fiily-six  days.  The  mean  duration  was  a  fraction  less  than  twenty-six 
days. 

These  cases  establish  the  fact  that  acute  articular  rheumatism  belongs 
among  the  self-limited  diseases.  Two  years  afler  the  publication  of  my 
report  in  1863 — namely,  in  1865 — a  communication  by  Dr.  Henry  G.  Sutton. 
embracing  a  tabulated  report  of  41  cases  treated  chiefly  with  mint-water, 
appeared  in  Guy^s  Hospital  Reports.  22  were  males,  and  19  were  females. 
The  average  duration  from  admission  to  the  cessation  of  pain,  the  skin  being 
cool  and  no  relapse  taking  place,  was  in  the  male  cases  13.5  days,  and  in  the 
female  cases  15.5  days.  The  average  number  of  days  in  hospital  was  for 
males  27.6  days,  and  for  females  26.3  days.  The  duration  prior  to  admission 
into  hospital  in  many  of  the  cases  was  considerable,  the  longest  being  six 
weeks.  Pericarditis  became  developed  in  4  cases,  and  pleurisy  in  5  cases. 
In  a  second  report  by  Dr.  Sutton  of  cases  treated  in  the  same  manner,  in  a 
subsequent  volume  of  Guys  Hospital  Reports^  the  average  duration  to  con- 
valescence was  nine  days ;  and  in  a  third  report  of  25  cases  in  the  Trans. 
Royal  Med.'Chirurg.  Society^  1869,  the  average  duration  was  ten  days.^ 

The  illness  of  patients  affected  with  rheumatism  may  be  indefinitely  pro- 
longed by  pericarditis  and  pleuritis ;  but  of  the  cases  which  I  analyzed  in 
1854,  embracing  5  cases  of  endocarditis  and  1  case  of  endo-pericarditis,  differ- 
ent methods  of  treatment  being  employed,  the  minimum  duration  was  seven 
days,  the  maximum  twenty-six  days,  and  the  average  duration  a  fraction  more 
than  sixteen  days. 

A  peculiarity  of  rheumatism  is  that  it  does  not  pursue  a  steady,  continuous 
march  from  the  beginning  to  the  end,  but  its  course  is  often  marked  by  nota- 
ble fluctuations  as  regards  the  general  and  local  symptoms.  Not  infrequently, 
after  a  few  days  the  affected  joints  are  nearly  free  from  pain,  soreness,  etc., 
the  febrile  movement  subsides,  and  convalescence  appears  to  be  near  at  hand, 
when  suddenly  the  local  manifestations  and  the  pyrexia  are  renewed  with 
perhaps  as  much  or  even  more  intensity  than  before.  This  may  occur 
repeatedly  during  the  course  of  the  disease. 

'  Vide  "  A  Contribution  toward  the  Natural  History  of  Articular  Rheumatism,"  by 
the  author,  American  Journal  of  the  Medical  Sciences^  July,  1868. 

*  In  Dr.  Sutton's  communications  there  is  no  reference  to  my  report  in  the  Amer. 
Jowm.  of  the  Med.  Sciences,  1863. 
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Pathological  Character. — There  have  been  various  theories  as  to  the 
pathological  character  of  rheumatism,  none  of  which  has  gained  general 
acceptance.  That  the  disease  involves  the  entrance  of  some  morbid  principle 
into  the  blood  is  generally  admitted,  and  is  a  reasonable  supposition  in  TJew 
of  the  clinical  and  anatomical  characteristics  of  acute  rheumatism.  The 
opinion  has  been  prevalent  that  this  morbid  principle  is  uric  acid  or  lactic 
acid  ;  but  examinations  of  the  blood  have  failed  to  reveal  any  excess  of  th«<e 
acids,  and  their  agency  in  the  causation  of  rheumatism  is  now  generally  dis- 
credited. The  theory  advocated  by  J.  K.  Mitchell,  that  acute  articular 
rheumatism  is  dependent  upon  some  affection  of  the  nervous  system,  has  not 
met  with  favor.  There  is  a  growing  belief  that  acute  rheumatism  belongs  to 
the  class  of  infectious  diseases,  and  is  caused  by  the  presence  of  a  specific 
micro-organism.  The  course  and  the  symptoms  of  the  disease  can  be 
explained  better  upon  this  supposition  than  upon  any  other  which  has  been 
suggested.  The  occasional  endemic  and  epidemic  occurrence  of  acute  rhea« 
matism  is  in  favor  also  of  its  dependence  upon  some  specific  infectious  agent. 

Causation. — Rheumatism  is  one  of  the  diseases  supposed  to  be  frequentJj, 
if  not  generally,  caused  by  suppression  of  the  functions  of  the  skin,  and  attrib- 
uted especially  to  the  action  of  cold  upon  the  surface  of  the  body.  This  riew 
of  the  causation  has  but  little  foundation.  It  is  true  that  patients  are  likely  to 
refer  the  disease  to  cold,  but  they  often  fix  upon  some  particular  eiposare 
under  the  belief  that  this  agency  is  of  course  involved,  for  it  is  a  popular 
notion  that  rheumatism  generally  proceeds  from  cold.  A  careful  interroga- 
tion will  show  in  many,  if  not  most,  cases  that  the  statement  has  little  to 
support  it ;  and  how  often  is  exposure  to  cold  not  followed  by  rheuoiatism ! 
That  the  causation  may  involve  the  agency  of  cold  is  not  to  be  denied  in  ft>/o; 
but  the  considerations  which  are  to  follow  render  it  probable  that  cold  acts 
only  as  an  exciting  or  accessory  cause. 

A  special  predisposition  is  requisite  ;  in  pther  words,  the  disease  invoWesa 
rheumatic  diathesis.  This  predisposition  or  diathesis  may  be  congenital  and 
inherited  or  it  may  be  acquired.  There  are  persons  congenitally  liable  to 
the  disease.  This  is  shown  by  the  occurrence  of  the  disease  in  early  life,  and 
by  its  recurrence  more  or  less  frequently  in  the  majority  of  the  persons  who 
are  once  attacked  by  it.  Statistics  establish  conclusively  the  hereditary  trans- 
mission  of  this  predisposition.  It  is  a  matter  of  common  observation  that  the 
disease  prevails  among  the  different  members  of  certain  families. 

Age  has  a  decided  influence  in  the  causation.  It  occurs  very  rarely  tt  lea 
than  five  years  of  age.  It  may,  however,  occur  in  infancy.  I  have  met  with 
a  case  in  which  it  occurred  at  one  year  of  age,  aortic  lesions  and  hypertrophy 
of  the  heart  existing  at  the  age  of  two  years.  In  the  majority  of  the  cases  of 
a  primary  attack  patients  are  between  fifteen  and  thirty  years  of  age.  If  i 
person  have  not  experienced  one  or  more  attacks  before  the  age  last  named, 
the  liability  to  the  disease  afterward  diminishes  and  becomes  quite  small  after 
the  age  of  fifty.  The  number  of  males  attacked  by  this  disease  exceeds  the 
number  of  females,  but  the  difference  is  not  great.  External  influences  per- 
taining to  season  play  a  small  part  in  the  causation.  The  disease  prevails 
most  in  humid,  changeable  climates.  It  is  a  disease  of  frequent  occorrenoe 
in  all  climates  within  the  temperato  zone,  but  is  comparatively  rare  in  trop- 
ical and  frigid  latitudes. 

Accepting  the  parasitic  doctrine,  an  essential  causative  factor,  acting  in 
conjunction  with  a  special  predisposition,  is  a  specific  micro-organism.  This 
i^  a  logical  conclusion,  but  the  demonstrative  proof  has  not  as  yet  been 
obtained.  • 

The  predisposition  or  susceptibility  is  not  destroyed  after  the  disMse  baa 
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once  occurred,  as  in  cases  of  certain  other  infectious  diseases.     In  a  consider- 
able proportion  of  cases  recurrences  take  place. 

Acute  articular  rheumatism  may  occur  as  a  complication  of  various  dis- 
eases ;  but  it  is  not  probable  that  the  articular  affections  which  occur  some- 
times as  complications  or  sequels  of  scarlatina,  gonorrhoea,  syphilis,  diphtheria, 
puerperal  fever,  dysentery,  purpura,  and  some  other  diseases  are  in  most  cases 
etiologically  identical  with  primary  acut«  articular  ^rheumatism. 

Diagnosis. — The  disease  is  to  be  discriminated  from  gout.  For  the  dif- 
ferential points  the  reader  is  referred  to  the  chapter  treating  of  the  latter  dis- 
ease. In  general,  the  diagnostic  features  of  acute  articular  rheumatism  are 
80  obvious  that  the  disease  is  at  once  recognized.  The  chief  difficulty  in  diag- 
nosis, exclusive  of  the  discrimination  from  gout,  relates  to  cases  in  which  the 
rheumatic  affection  is  confined  to  a  single  joint.  The  problem  in  these  cases 
is  to  distinguish  rheumatism  from  a  purely  local  affection  of  the  joint ;  that 
is,  synovitis  or  simple  acute  arthritis.  The  following  are  the  points  in  this  dif- 
ferential diagnosis :  The  fixedness  of  the  inflammation  in  a  single  joint  from 
the  first  in  the  latter,  whereas  in  articular  rheumatism  it  is  rare  that  the 
mobility  of  the  disease  is  not  to  some  extent  manifested ;  the  existence  of 
pyrexia  in  some  cases  of  articular  rheumatism  prior  to  the  affection  of  the 
joint ;  the  want  of  correspondence  between  the  degree  of  pyrexia  and  the 
local  phenomena  in  rheumatic  cases ;  the  long  duration  of  the  local  affection 
in  cases  not  rheumatic,  and  in  certain  cases  the  swelling  and  redness  being 
^eater  than  in  rheumatic  cases ;  the  rapid  disappearance  of  the  local  affection 
often  in  cases  of  rheumatism,  and  the  speedy  recovery  of  the  use  of  the 
affected  joint,  the  disappearance  and  recovery  being  more  slow  in  cases  not 
rheumatic ;  the  occurrence  of  endocarditis  or  pericarditis  in  a  certain  propor- 
tion of  rheumatic  cases.  The  age  of  the  patient  and  the  previous  occurrence 
of  rheumatism  are  points  to  be  taken  into  account. 

Cases  of  pyaemia  in  which  a  purulent  effusion  takes  place  into  certain 
joints  are  sometimes  mistaken  for  cases  of  rheumatism.  Attention  to  the 
antecedent  and  concomitant  circumstances  should  prevent  this  error.  Puru- 
lent collections  within  the  joints  in  cases  of  puerperal  fever  are  embraced  in 
this  category.  The  so-called  gonorrhoea!  rheumatism  is  generally  monarthritic, 
and  the  association  with  gonorrhoea  or  gleet  points  to  the  character  of  the 
affection. 

Pboonosis. — This  disease  is  rarely  fatal,  and  the  immediate  danger  to  life 
IB  small.  When  death  takes  place  during  the  career  of  the  disease  it  is  due  to 
complications,  including  under  this  head  pericarditis;  but  the  majority  of 
cases  in  which  pericarditis  occurs  do  not  end  fatally.  Active  delirium,  con- 
vulsions, and  coma  denote  imminent  danger,  but  it  has  been  seen  that  these 
are  extremely  infrequent  events.  Pulmonary  complications  may  prove  serious. 
A  source  of  danger  in  some  instances  is  intense  hyperpyrexia.  The  develop- 
ment of  the  hemorrhagic  diathesis,  with  hemorrhages  into  the  skin  and  from 
mucous  membranes,  is  a  grave  complication. 

The  disease,  aside  from  the  complications  just  referred  to  and  the  suffering 
attending  it,  is  serious  in  view  of  the  liability  to  endocarditis  which  may  lay 
the  foundation  for  incurable  and  grave  lesions  of  the  heart.  The  immedi- 
ate danger  from  simple  rheumatic  endocarditis  is  slight ;  and  the  lesions  re- 
sulting from  this  affection  rarely  occasion  inconvenience  until  after  the  lapse 
of  several  years.  Grave  cardiac  lesions  do  not  invariably  follow  rheu- 
matic endocarditis,  and  in  some  cases  there  remains  no  evidence  of  any  per- 
manent injury  fjrom  that  disease.     An  endocardial  murmur  sometimes  disap- 
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pears.  Ulcerative  endocarditis  is  an  occasional  event,  giving  rise  to  fattl 
pyaemia. 

The  liability  to  embolism  is  to  be  mentioned.  Emboli  may  be  derived  from 
the  left  side  of  the  heart,  consisting  of  fibrinous  masses  formed  in  connection 
with  endocarditis,  or  a  clot  may  form  in  the  right  side  of  the  heart  and  caiue 
plugging  of  the  pulmonary  artery.  Sudden  death  during  the  course  of  acute 
rheumatism  is  sometimes  caused  by  pulmonary  embolism.  An  example  has 
fallen  under  my  observation. 

Acute  articular  rheumatism  seldom  ends  in  the  chronic  form  of  the  tffec- 
tion. 

Treatment. — There  are  few  diseases  in  the  nosology  the  treatment  of 
which,  during  the  last  half  century,  has  undergone  such  mutations  as  that  of 
acute  articular  rheumatism.  Among  the  measures  more  or  less  in  vogue  dur- 
ing the  period  just  named  are  the  following:  Bleeding,  general  and  local; 
mercurialization  ;  colchicum  carried  to  the  extent  of  producing  vomiting  aod 
purging ;  nitrate  of  potassa,  an  ounce  or  more  given  daily ;  opium  in  large 
doses  ;  large  doses  of  quinia ;  and  the  use  of  the  veratrum  viride.  Cases  Id 
which  reliance  has  been  chiefly  placed  on  each  of  these  measures  have  pur- 
sued a  favorable  course  and  the  treatment  has  seemed  to  be  successful.  Want 
of  knowledge  of  the  natural  history  of  the  disease — that  is,  the  history  based 
on  the  observation  of  cases  in  which  the  disease  has  been  allowed  to  pursue 
its  course  under  favorable  hygienic  circumstances  uninfluenced  by  therapeu- 
tical interference — has  heretofore  rendered  it  difiicult  to  judge  of  the  effect  of 
different  methods  of  treatment.  My  report  of  13  cases,  and  the  report  bv  Dr. 
Sutton  of  a  larger  number,  treated  with  only  palliative  remedies,  show  an 
intrinsic  tendency  in  the  disease  to  end  within  a  shorter  period  and  with  t  lest 
degree  of  liabilitv  to  complications  than  have  been  hitherto  generally  sup- 
posed. Hence  it  may  be  reasonably  concluded  that  the  influence  of  different 
methods  of  treatment  over  the  duration  of  the  disease  and  the  occurrence  of 
complications  has  been  much  over-estimated.  Each  of  the  measures  above 
enumerated  probably  is,  to  a  certain  extent,  useful  in  certain  cases ;  but  a 
special  controlling  influence  over  the  disease  is  exerted  by  none,  and  clinical 
observation  has  shown  the  development  of  endocarditis,  pericarditis,  and  other 
complications  under  treatment  by  each  of  them.  It  is  not  worth  while,  there- 
fore, to  discuss  their  merits  and  demerits  severally,  inasmuch  as  few  if  anj 
practitioners  now  rely  upon  any  one  of  them. 

Before  the  introduction  of  the  salicylate  treatment  the  practitioners  of  this 
country  generally  relied  upon  the  alkaline  treatment,  first  systematicallj 
employed  by  Wright  in  1847,  and  afterward,  on  a  larger  scale,  by  Garrod 
and  Fuller.  The  bicarbonate  of  potassa,  the  bicarbonate  of  soda,  the  tar- 
trate of  potassa  and  soda,  and  the  citrate  of  potassa  are  the  remedies  usaallj 
employed.  Garrod's  report  of  50  cases  treated  with  alkalies,  largely  given, 
showed  an  average  duration  of  six  or  seven  days ;  and  in  no  case  after  the 
patient  had  been  under  the  influence  of  this  treatment  for  forty-eight  hours 
was  any  affection  of  the  heart  developed.  It  would,  however,  be  an  erroneous 
inference  that  cardiac  complications  never  occur  after  the  patient  is  fairk 
under  the  influence  of  this  treatment.  I  have  notes  of  several  cases  in  wbicn 
pericarditis  was  developed  when  alkalies  had  been  freely  given,  the  urine 
having  been  rendered  alkaline ;  but  that  the  liability  to  these  complication* 
is  lessened  by  this  treatment  must  be  admitted.  Moreover,  this  treatment 
seems  to  exert  some  influence  in  abridging  the  duration  of  the  disease.  Fuller 
claimed  for  the  alkaline  treatment,  efficiently  pursued,  the  power  of  lesseuiiig 
the  febrile  movement,  relieving  the  arthritic  inflammation,  abridging  the  don- 
tion  of  the  disease,  and  preventing  endocarditis  and  pericarditis.    With  refer- 
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ence  to  the  latter,  which  is  manifestly  the  great  object  of  treatment,  he  stated 
in  1862  that  his  experience  embraced,  up  to  that  time,  194  cases,  and  that  ^'  in 
no  single  instance  has  any  heart  affection  occurred  afler  the  patient  has  been 
under  treatment  for  twenty-four  hours."  The  analysis  by  Dickinson  of  cases 
treated  with  alkalies  and  of  cases  treated  by  different  remedies  affords  con- 
clusive evidence  of  the  usefulness  of  the  alkaline  treatment  as  regards  dimin- 
ishing the  liability  to  cardiac  complications.  His  statistics  show  that  a 
^'partial  alkaline  treatment"  is  useless.  To  be  effectual  the  alkalies  must 
be  given  sufficiently  to  render  the  urine  alkaline.^ 

To  secure  as  quickly  as  possible  protection  against  cardiac  affections  the 
alkali  selected  should  be  given  at  once  in  large  doses  and  repeated  at  short 
intervals  until  the  urine  gives  an  alkaline  reaction.  One  or  two  drachms 
of  the  bicarbonate  of  either  potassa  or  soda  may  be  given  every  three  or  four 
hours.  To  render  it  more  grateful  to  the  palate  and  stomach,  citric  acid  or 
lemon-juice  may  be  added  to  each  dose,  which  is  to  be  taken  during  efferves- 
cence. This  quantity  is  generally  well  borne,  and  the  urine,  as  a  rule,  is  ren- 
dered alkaline  in  twenty-four  hours.  I  have  given,  without  inconvenience  to 
the  patient,  the  dose  just  stated  every  two  hours,  and  produced  alkalinity  of 
the  urine  in  twelve  hours.  The  quantity  of  the  alkaline  remedy  should  be 
much  diminished  as  soon  as  the  urine  is  alkaline,  the  doses  afterward  being 
repeated  only  once  or  twice  in  the  twenty-four  hours.  To  secure  more  diuretic 
effect  than  is  produced  by  the  alkaline  remedy  alone,  the  acetate,  nitrate,  or 
bitartrate  of  potassa,  the  acetate  of  ammonia,  or  small  doses  of  colchicum 
may  be  added.  The  tartrate  of  potassa  and  soda,  which  is  much  used  as  an 
alkaline  remedy  in  this  disease,  is  inferior  to  the  bicarbonate  of  potassa  or 
soda,  because  it  must  be  given  for  a  longer  period  before  alkalinity  of  the 
urine  is  produced.  It  is  well  adapted  to  maintain  an  alkaline  condition  of 
the  urine  after  this  condition  has  been  produced  by  the  bicarbonate  of  potassa 
or  soda. 

The  remedy  which  is  now  chiefly  relied  upon  in  the  treatment  of  acute 
rheumatism  is  salicylic  acid  or  the  salicylate  of  sodium.  This  drug,  which 
was  first  introduced  as  a  remedy  for  rheumatism  in  1875,  exerts  over  this 
disease  a  specific  controlling  influence  analogous,  in  some  but  not  in  all  fea- 
tures, to  that  of  quinia  over  malarial  fever.  Salicylic  acid  may  be  given  in 
the  form  of  the  powder  enclosed  in  capsules  in  doses  of  8  grains  repeated 
every  hour  until  ten  or  fifteen  doses  have  been  taken,  or  until  ringing  in 
the  ears,  the  first  symptom  of  salicyl  intoxication,  has  been  produced.  Sa- 
licylate of  sodium  may  be  given  in  10-20-grain  doses  repeated  every  hour 
nntil  eight  to  twelve  doses  have  been  administered  or  ringing  in  the  ears  is 
produced.  Another  method  is  to  administer  at  the  beginning  a  single  large 
dose  of  60  to  80  grains  of  salicylate  of  sodium.  This  dose  need  be  repeated 
only  once  or  twice  during  the  day.  In  general,  the  quantity  of  salicylate  of 
sodium  should  not  exceed  1 }  to  2  drachms  during  the  twenty -four  hours. 

The  employment  of  salicylic  acid  or  of  salicylate  of  sodium  in  large  doses 
is  liable  to  lead  to  the  symptoms  of  salicyl-poisoning.  These  symptoms  are 
tinnitus  aurium,  nausea,  vomiting,  partial  deafness,  disturbed  vision,  vertigo, 
headache,  shivering,  rapid  deep  respiration,  and  delirium.  The  intensity  of 
the  toxic  effects  is  generally  in  proportion  to  the  amount  of  the  drug  which 
has  been  taken,  but  some  persons  have  a -special  susceptibility  to  the  action 
of  this  remedy  and  develop  toxic  symptoms  after  only  moderate  doses.  As  a 
rule,  the  unpleasant  symptoms  subside  rapidly  after  the  discontinuance  of  the 
remedy.  A  very  few  instances  have  been  reported  in  which  the  fatal  termi- 
nation has  been  attributed  to  the  action  of  salicylic  acid,  particularly  upon 
the  heart,  but  it  is  not  certain  that  this  has  been  the  correct  explanation. 

*  Vide  article  by  Dr.  AVm.  H.  Dickinson  in  Trails.  Med.  and  Chirurg.  Society,  1862. 


-^      '  --«^i  :-■  -irriSTtair  t 
.  _T-i  -.  ion  meoi  v  -j.  •  .-aaaa 

us:-  — - — ^en»  -r'  :■-.  4*»  "*- 
_^  _t  ill?  T'tziii  !■'•  isinvvB, 


■—:•  lie  vine.  I 
.■=rrcuT?  '.'r  -i 

Hie  .'i  3W 


-■•:  "le  ■■■■'••irraKf-r 

--amxiaia  'ae  ■•unnnar 

rrrr  in?,    rirr?  -'^ 

::::  \r'\  .iz.  > 


—    -  m:" 


■  ->.  — —    r-    r- 


ACUTE  ARTICULAR  RHEUMATISM.  1069 

labor  being  brief  and  easy.  She  was  treated  with  quinia  in  large  doses,  alka- 
lies, and  sponging  the  whole  body  with  cold  water.  The  latter  was  employed 
constantly  during  the  hyperpyrexia.  These  measures  proved  efficient  and  the 
patient  recovered. 

The  palliative  treatment  embraces  opiates  or  other  anodynes  for  the  relief 
of  pain,  restlessness,  and  inability  to  sleep.  Thirst  may  be  relieved  by  the 
free  use  of  water  or  lemonade.  Lemon-juice  given,  in  large  quantity  is  one 
of  the  remedies  for  this  disease  in  vogue  within  late  years.  It  is,  in  fact,  an 
alkaline  remedy,  but  taken  in  sufficient  quantity  to  render  the  urine  alkaline 
the  stomach  often  rebels  against  it,  and  the  alkaline  carbonates  are  to  be  pre- 
ferred. 

The  affected  joints  claim  local  measures  of  treatment.  The  application 
of  cloths  saturated  with  an  alkaline  and  opiate  solution,  as  recommended  by 
Fuller,  is  useful.  Fuller's  solution  consists  of  from  4  to  6  drachms  of  the 
carbonate  of  soda  or  potassa,  dissolved  in  a  mixture  of  an  ounce  of  Battley's 
solution  (for  which  laudanum  may  be  substituted),  2  ounces  of  glycerin,  and 
9  ounces  of  rose-water.  The  soap-and-opium  liniment  is  a  good  local  appli- 
cation. A  liniment  containing  chloroform  has  been  found  useful.  I  have 
found  the  tincture  of  aconite  applied  to  the  parts  to  afford  marked  relief. 
Some  practitioners  prefer  to  envelop  the  joints  with  dry  flannel  or  cotton. 
In  the  choice  of  local  applications  the  sensations  of  the  patient  may  serve 
as  a  guide.  Extension  of  the  limbs  by  means  of  an  apparatus  for  that  pur- 
pose, or  simply  a  cord,  pulley,  and  weight,  in  order  to  diminish  the  pressure 
of  the  articulated  surfaces  upon  each  other,  affords  marked  relief.  The  appli- 
cation of  pasteboard  splints  lined  with  cotton  and  confined  by  a  firm  bandage 
lias  been  found  not  only  to  relieve  pain,  but  to  promote  the  disappearance 
of  the  inflammation.  Any  measure  which  has  the  latter  effect  lessens  the 
pyrexia,  for,  assuming  the  disease  to  be  an  essential  fever,  the  pyrexia  is  in 
part  symptomatic  of  the  arthritis.  Cold  applications  to  the  affected  joints, 
and  even  the  ice-bag,  are  recommended  by  German  authors.  Much  relief  is 
afforded  in  some  cases  by  what  may  be  termed  methodic  friction.  Using  some 
lubricating  embrocation,  the  friction  at  first  over  the  affected  joints,  if  they 
be  extremely  tender,  must  be  as  light  as  possible  to  avoid  giving  pain.  The 
force  of  the  friction,  however,  may  be  gradually  increased,  until  at  length 
the  patient  is  sometimes  able  to  bear  without  suffering  as  much  pressure  as 
can  conveniently  be  made.  Methodic  friction,  gradually  increased  up  to  as 
much  pressure  with  the  hands  as  can  be  borne  without  pain,  leaves  the 
affected  joints  more  comfortable  for  several  hours,  and  the  operation  may  be 
repeated  once  or  twice  daily. 

It  is  important,  in  order  to  avoid  relapses,  that  the  patient  should  not  leave 
the  bed  and  should  not  make  unnecessary  exertion  until  some  time — if  possi- 
ble a  week — has  elapsed  after  all  acute  symptoms  have  subsided. 

The  treatment  of  rheumatic  endocarditis  and  pericarditis  has  been  already 
considered.  Pleuritis  and  pneumonitis  are  to  be  treated  according  to  the 
indications  in  individual  cases,  as  when  they  occur  in  other  pathological  con- 
nections. The  indications  pertaining  to  active  delirium,  convulsions,  and 
coma  are  derived  from  the  pathological  conditions  with  which  these  events 
may  be  associated — namely,  hyperpyrexia,  cerebral  meningitis,  or  uraemia. 

DaCosta  has  reported  30  cases  treated  with  the  bromide  of  ammonium  in 
doses  of  15  or  20  grains  every  three  hours.  Of  these  cases,  in  23  there 
was  no  cardiac  complication  when  this  treatment  was  begun,  and  in  none 
of  the  23  cases  was  any  cardiac  complication  subsequently  developed.  The 
mean  duration  of  the  disease  was  22.5  days.*  Senator  has  made  some  obser- 
vations on  the  treatment  with  benzoic  acid.  Giving  2J  to  3  drachms  of 
'  Vide  Pennsylvania  Hospital  Reports j  1869,  vol.  ii. 
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the  acid,  or  from  3  to  nearly  4  drachms  of  the  benzoate  of  soda,  duriag  tke 
twenty-four  hours,  the  disease  was  apparently  shortened.  This  result  I  hare 
observed  in  a  few  cases.  Its  efficacy  is  vastly  inferior  to  that  of  salioD  aal 
salicylic  acid.  Trimethylamine,  employed  largely  in  tlds  disease  by  Arrett* 
rius  of  St.  Petersburg  a  quarter  of  a  century  ago,  has  more  recently  beet 
employed  with  success  by  Lagrange  and  Dujardin-Beaumetz  in  France.' 

Subacute  cind  Chronic  Articular  Rheumatism. 

The  terms  subacute  and  chronic  rheumatism  are  applied  not  alone  to  cuei 
having  the  distinctive  features  of  the  disease  just  considered,  save  acntenes. 
but  to  affections  resembling  articular  rheumatism  only  in  their  situations,  aad 
also  to  persistent  pains  in  different  parts  of  the  body  supposed  to  invoke  & 
rheumatic  diathesis.  I  shall  notice  under  this  heading  true  articular  rim- 
matism  in  so  mild  a  form  as  to  be  distinguished  as  subacute,  and  the  chroaie 
form,  involving,  as  there  is  reason  to  suppose,  a  constitutional  conditio!,  if 
not  identical  with,  allied  to,  that  in  the  acute  disease.  The  affection  calM 
rheumatoid  arthritis  will  be  noticed  after  gout  has  been  considered. 

Subacute  rheumatism  may  have  all  the  characters  of  the  acute  diMi», 
minus  intensity.  It  is  then  the  same  disease  in  a  mild  form.  There  b  & 
liability  to  the  cardiac  complications,  although  it  is  mucb  less  than  when  tbe 
disease  is  acute.  The  treatment  is  the  same,  with  modifications  which  tnr 
suggested  by  the  want  of  acuteness  of  the  symptoms.  The  alkaline  rene- 
dies  are  indicated  as  protective  against  cardiac  complications. 

Both  acute  and  subacute  articular  rheumatism  may  end  in  a  chroiir 
arthritic  disease.  The  essential  constitutional  affection  in  these  cases  out 
not  continue,  but  there  remains  an  affection  of  one  or  more  of  the  joisu 
previously  involved.  The  arthritic  affection  is  perhaps  a  sequel  of  the  riiw- 
matic  disease,  rather  than  the  latter  persissting  in  a  chronic  form. 

In  most  cases  of  chronic  rhumatiisni  the  disease  is  subacute  from  the  fiN. 
It  depends  doubtless  upon  an  internal  determining  cause.  If  it  canD«n  be 
affirmed  that  this  cause  is  identical  with  that  in  acute  articular  rheumatisD. 
a  relationship  between  the  two  diseases  may  fairly  be   inferred. 

Cases  of  chronic  rheumatism  are  frequently  met  with  in  medical  pnctic^. 
The  patients  arc  generally  in  middle  or  advanced  life.  A  greater  or  lew 
number  of  joints  may  be  affected.  The  affection  remains  fixe^l  in  ceruin 
joints ;  that  is,  it  does  not  shift  from  joint  to  joint,  as  in  eases  c»f  acute  rheu- 
matism. The  affected  joints  are  tender,  painful  to  the  touch.  s<»menmrs 
swollen  from  intra-articular  effusion  ;  their  temperature  is  more  or  less  ni>*d. 
and  the  surface  may  be  reddened.  Motion  is  painful,  especially  at  first  afttr 
periods  of  rest.  A  grating  sensation  and  sound  often  accouipany  the  fiM 
movements  after  these  periods.  The  local  symptoms  vary  much  in  degrcf  it 
different  times,  and  patients  often  observe  a  connection  between  an  increi* 
of  these  symptoms  and  certain  atmospherical  conditions.  They  often  sav 
that  their  sensations  enable  them  not  only  to  judge  of  existing  conditiuo«. 
especially  as  regards  moisture,  but  to  foretell  changes  which  are  >o<m  tu  take 
j>luce. 

Pyrexia  is  wanting  except  when  there  is  an  exacerbation  as  regards  tbe 
local  symptoms.  The  digestive  and  nutritive  functions  may  be  but  little  **t 
not  at  all  affcctetl.  There  is  no  liability  to  cardiac  complications  or  tii  dis- 
ease of  intiTiial  organs  other  than  the  heart. 

The  m.voNOsis  involves  discrimination  from  rheumatoid  arthritis,  which 
will   be   rnnsidored   in   the   next   chapter.      In  the   latter  occur  anatnniicil 
ihangcs.  dislocations,  and  distortions  which  do  not  belong  to  the  history  of 
*  Vide  Sationnl  Du^penmiory^  1879. 
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chronic  rheumatism.  Subacute  or  chronic  synovitis,  not  rheumatic,  is  to  be 
excluded.  The  points  to  be  considered  in  differentiating  the  latter  from 
rheumatoid  arthritis  are  those  which  have  been  stated  in  connection  with 
the  diagnosis  of  acute  articular  rheumatism.  Whenever  chronic  rheumatism 
has  been  preceded  by  the  acute  disease,  this  fact  has  of  course  an  important 
bearing  on  the  diagnosis. 

Chronic  rheumatism  is  devoid  of  immediate  danger,  but  it  persists  in  many 
cases  indefinitely,  and  in  not  a  few  instances  during  life.  Ankylosis  of  the 
affected  joints  sometimes  takes  place.  Notable  atrophy  of  muscles  may  be  a 
result  of  their  inaction  when  the  disease  interferes  greatly  with  muscular 
movements,  or  possibly  the  result  of  some  nervous  disorder. 

In  cases  of  chronic  rheumatism  the  treatment  so  important  in  the  acute 
disease  is  less  effective.  Alkalies  are  of  comparatively  little  service.  Salicin 
or  salicylic  acid  has  little  controlling  influence.  'A  great  variety  of  remedies 
with  reference  to  a  constitutional  effect  have  had  advocates.  Observing 
proper  care  not  to  do  harm  by  medication,  trial  should  be  made  of  different 
remedies.  Of  these  may  be  mentioned  the  preparations  of  guaiacum — namely, 
the  simple  tincture,  the  ammoniated  tincture,  the  mixture  or  the  compound 
decoction  of  sarsaparilla  into  which  guaiacum  enters — the  bichloride  of  mer- 
cury, iodide  of  potassium  in  large  doses,  colchicum  in  small  or  moderate  doses, 
the  hydrochlorate  of  ammonia,  sulphur,  and  arsenic. 

The  local  treatment  is  important.  Benefit  may  be  obtained  from  flying 
blisters  or  the  application  of  the  tincture  of  iodine.  Methodic  friction  or 
shampooing,  as  described  in  connection  with  the  acute  form  of  the  disease,  and 
stimulating  embrocations  are  often  of  much  utility.  Counter-irritation  by 
"  firing  "  has  been  recommended.  Palliation  of  pain  may  frequently  be  pro- 
cured by  the  application  of  the  tincture  of  aconite  or  the  veratria  ointment. 
The  treatment  has  reference  to  two  objects — namely,  the  removal  of,^r«^the 
inflammatory  condition,  and  second,  the  effects  of  the  inflammation.  In  order 
to  prevent  stiffness  and  ankylosis  passive  motion  is  advisable  so  soon  as  the 
inflammatory  condition  subsides. 

Rendering  the  affected  joints  immovable  by  means  of  pasteboard  splints 
and  bandaging  should  be  tried.  The  immobility,  however,  should  be  contin- 
ued for  only  a  few  days  at  a  time,  and  in  the  intervals  passive  movements  may 
be  important  to  prevent  ankylosis.  Local  douches  with  either  cold  or  warm 
"water,  or  with  each  in  alternation,  may  prove  of  service.  Electricity,  especially 
the  constant  current,  has  been  found  serviceable. 

External  measures  acting  upon  the  entire  surface  are  perhaps,  in  certair 
cases,  not  less  useful  than  internal  remedies.  Reference  is  had  to  the  simple 
tepid  bath,  the  alkaline  bath,  the  Turkish  bath,  the  sulphur  vapor-bath,  and 
hydropathic  packing.  The  resources  of  treatment  should  not  be  considered 
a8  exhausted  without  a  fair  trial  of  these  measures. 

Measures  having  reference  to  improvement  of  the  general  health  and  the 
invigoration  of  the  system  form  an  essential  part  of  the  treatment,  embracing 
tonic  remedies,  with  attention  to  diet,  clothing,  exercise,  etc.  It  is  unneces- 
sary to  go  into  details  which  are  essentially  the  same  in  the  treatment  of  many 
chronic  affections.  Change  from  a  cold,  changeable,  and  humid  climate  to 
one  mild,  uniform,  and  dry  often  proves  the  most  effective  measure  which  can 
l)e  adopted.  The  mineral  springs  are  frequently  resorted  to  with  advantage 
l)j  persons  suffering  from  chronic  rheumatism.  Of  the  different  waters,  the 
alkaline,  sulphurous,  saline,  and  chalybeate  are  each  useful  in  certain  cases. 
Doubtless,  however,  much  of  the  benefit  derived  fifom  watering-places  is  due 
to  the  various  incidental  hygienic  influences. 
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[LdthsBinia;  UricsBinia. 

THE  term  lithsemia  was  first  employed  by  Murchison  to  designite  i 
diathetic  condition  believed  by  him  to  be  due  to  disordered  functiim  of 
the  liver.  This  view  of  the  pathogenesis  of  the  affectioo  was  based  on  iW 
theory  that  uric  acid  represents  a  stage  in  the  formation  of  urea,  and  ooow- 
quently  accumulates  in  cases  in  which  the  apparatus  chiefly  concerned  in  the 
formation  of  urea  (the  liver)  is  deranged  in  its  mechanism.  Although  that 
is  little  or  nothing  in  the  way  of  fact  to  support  Murchison^s  theory  concen- 
ing  the  relations  of  uric  acid  to  urea,  there  is  no  question  conceming  tke 
existence  of  '*  lithicmia/'  and  little  doubt  that  it  is  dependent  upon  an  aen- 
mulation  of  uric  acid  in  the  sy.stem. 

The  relation  of  lith.'emia  to  gout  is  most  intimate.  In  fact,  it  has  beet 
called  by  DaCosta,  who  has  drawn  its  outlines  and  filled  them  up  with  n>t- 
sunimate  skill,  "  American  gout."  In  this  country,  where  typical  goat  is 
seldom  seen,  it  is  of  special  importance  that  lithsemia  should  be  recogiiti«i 
and  for  such  recognition  we  are  chiefly  indebted  to  the  teacher  jast  meB- 
tioned.  Like  most  American  products,  lithsemia  is  ac<|uired  rather  ihu 
inherited. 

The  lithjcmic  state  is  characterized  by  multifarious  symptoms  ohkij 
referable  to  the  nervous  system  and  by  certain  deviations  of  the  urine  fr-n 
the  standard  of  health.  Tlie  latter  will  first  be  considered,  since  it  i<  up-i 
them  that  the  diagnosis  must  l>e  ba.sed. 

The  urine  of  lith:emia  is,  as  a  rule,  high-colored,  scanty,  very  acid,  ml 
deposits  on  standing  pink  or  brick-dust  seiliments  of  urates,  and  s«»mei:a:c? 
crystals  of  uric  acid.  Its  specific  gravity  is  increased,  ranging  from  l<»2nt' 
1030,  and  has  been  found  as  high  as  1035.  Crystals  of  oxalate  of  cilciua 
may  also  he  found  in  the  urinary  sediment.  The  normal  proportion  '^f  urli- 
acid  to  urea — which,  according  to  Ilaig,  is  as  1  to  33— will  general! v  J^r 
found  by  chemical  analysis  to  l>e  preserved.  An  excess  of  uric  acid  mav  n-? 
manifest  it.^elf  by  a  urinary  precipitate,  ami  therefore,  in  cases  of  sii>pe<^*i 
lithienua  in  which  the  urine,  though  highly  acid,  remains  free  from  ^^!'•i• 
dust  sediment,  the  only  method  of  determining  such  excess  is  bv  chimiri! 
analysis. 

LiihaMuia  may  be  a  temporary  condition  in  the  healthiest  after  oTor-in'i"iI 
gciio'  in  rich  foot!  nr  alci»hoIic  stimulants,  "but  what  in  most  person*  i>  ii 
occa>ional  result  of  an  extraordinary  cause  is  in  some  almost  a  daily  "^rar- 
ronee.  eiiher  from  the  fooil  Wing  always  exces.-^ive  in  ani(»unt  or  un-hilj 
stinmhitinL'.  or  from  some  innate  defect  of  power,  often  heri»«Ht.irv.  in  th^ 
liver,  in  virtue  of  whieh  its  healthy  functions  are  liable  to  N^  Jenmir-i  l-J 
the  most  i^nlinary  artieh^s  of  diet.  Most  persons  appear  to  have  morr  li^'t 
just  as  tliev  have  more  lung,  than  is  absolutely  necessary  fi>r  the  <lue  i-?r 
fi»rm;nuv  ot"  it^  tun»tioii«;.  l^ut  in  others,  not  unfn^quently  the  offsprirj ''^ 
m»ii!v  ii:ireMts.  the  ('rgan  in  its  natural  c<mdition  seems  only  just  capaM*-  t* 
juTt'i»rminj:  its  healthy  functions    under    the  most  favorable  cireumstancf^- 
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and  functional  derangement  is  at  once  induced  by  articles  of  diet  which  most 
persons  digest  with  facility.  This  functional  derangement  may  manifest 
itself  by  various  symptoms  of  indigestion,  by  disturbances  of  circulation 
and  of  other  physiological  systems,  but  especially  by  deposits  of  lithic  acid, 
lithatcs,  and  pigments  in  the  urine."  *  In  this  country,  as  above  stated,  the 
symptoms  of  lithaemia  are  predominantly  nervous,  and  consist  of  mental 
depression,  vertigo,  insomnia,  neuralgia,  muscular  twitchings  and  cramps, 
irritability  of  temper,  and  occasional  headache  which  may  assume  the  type 
of  hemicrania.     Persistent  severe  headache  is,  however,  not  often  observed. 

It  is  of  the  greatest  practical  importance  to  be  conversant  with  the  fact 
that  albuminuria  may  be  a  symptom  of  lithaemia,  because  the  prognosis  of 
albuminuria  from  this  cause  is  vastly  more  favorable  than  that  of  albumin- 
uria dependent  upon  structural  lesions  of  the  kidney.  The  lithsemic  origin 
of  albuminuria  may  be  suspected  in  cases  in  which  the  amount  of  albumin 
in  the  urine  is  small  and  variable,  but  the  crucial  test  of  the  matter  is  the 
response  to  treatment.  As  a  rule,  in  cases  of  the  kind  referred  to,  this  is 
prompt  and  decided.  Casts,  in  the  proper  sense  of  the  term,  are  generally 
absent,  but  it  is  by  no  means  uncommon  to  find  that  peculiar  modification  of 
the  cast  known  as  the  "  cylindroid."  The  frequent  association  of  cylindroids 
with  the  lithsemic  diathesis  has  been  commented  upon  by  Alfred  Stengel.' 
As  suggested  by  DaCosta,  who  has  recently  studied  the  subject  of  lithaemic 
albuminuria,  it  is  highly  probable  that  various  forms  of  albuminuria  de- 
scribed as  ''  intermittent,"  '*  post-cibal,"  ^'  albuminuria  of  adolescents  "  etc.  are 
in  reality  dependent  upon  lithaemia.' 

Our  knowledge  of  this  entire  subject  is  yet  in  its  infancy,  but  the  existing 
facts  warrant  the  statement  that  the  condition  of  the  kidney  associated  with 
lithaemic  albuminuria  is  not  organic  and  has  little  tendency  to  result  in 
structural  change. 

The  DIAGNOSIS  of  lithaemia  is  based  chiefly  upon  symptoms  of  disorder  of 
the  nervous  system  occurring  independently  of  organic  disease  of  the 
cerebro-spinal  axis  or  of  the  peripheral  nerves  and  associated  with  a  urine 
presenting  the  above-described  deviations  from  the  healthy  standard.  In 
addition,  gastro-intestinal  disturbances  are  frequent,  and  the  pulse  is  often 
weak  and  intermittent. 

Notwithstanding  the  apparent  gravity  of  its  symptoms,  lithaemia  does  not 
tend,  per  se,  to  a  fatal  issue.  It  does,  however,  lessen  the  general  powers  of 
resistance,  and  therefore  renders  the  system  an  easier  prey  to  intercurrent 
acute  disease. 

The  TREATMENT  of  lithaemia  is  for  the  most  part  dietetic,  and  therefore 
its  success  depends  upon  the  degree  of  self-control  possessed  by  the  patient. 
Alcoholic  stimulants  of  every  kind  arc  harmful,  but  especially  champagne. 
Port  wine,  Burgundy,  and  Madeira.  It  is  generally  conceded  that  the  least 
injurious  form  of  stimulant  is  whiskey,  and  some  lithaemic  patients  can  take 
a  moderate  amount  of  whiskey  and  water  at  dinner  with  apparent  impunity. 

There  are  different  opinions  concerning  the  proper  diet  for  this  condition, 
some  recognized  authorities  recommending  a  diet  largely  nitrogenous,  com- 
posed of  every  kind  of  digestible  meat  with  a  scanty  allowance  of  carbo- 
hydrates, while  others,  equally  experienced,  proscribe  such  meats  as  beef  and 

'  Murchison,  Ct'oonian  Lecturer,  1874,  p.  66. 

•"Cylindroids  in  the  Urine,  and  their  Sijniifieance,"  Medical  Nerrs^j  July  15,  1893. 

•For  a  full  disciiRsion  of  this  important  subject,  see  "The  Albuminuria  and  the 
Bright's  Disease  of  Uric  Acid  and  of  Oxaluria,"  by  J.  M.  DaCosta,  MD.,  LL.D., 
American  Journal  of  the  Medical  ScieneeSj  Jan.,  1893. 
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mutton,  and  limit  the  nitrogenous  food  to  fish,  the  white  meat  of  chicken 
and  game,  eggs,  and  oysters.  The  latter  plan  is  believed  by  the  writer  to  be 
preferable,  at  least  at  the  beginning  of  treatment.  Later,  when  the  pitieot 
is  able  to  take  considerable  out-door  exercise,  beef  and  mutton  once  i  daj 
and  in  small  amount  may  be  permitted.  The  most  important  point  in  die 
dietetic  treatment  of  lithasmia  is  to  limit  the  amount  of  the  food.  The  con- 
dition is  one  of  hepatic  inadequacy,  precisely  analogous  to  the  renal  i1lad^ 
quacy  described  by  Sir  Andrew  Clark.  Excess  is  a  relative  term,  and  vhat 
seems  like  privation  to  the  robust  may  be  excess  to  the  lithsemic.  The  pria- 
cipal  meal  should  be  taken  early — at  one  or  two  o'clock — for  in  the  majoriij 
of  eases  the  digestion  is  at  its  best  at  that  time.  Late  dinners  and  snppen 
are  notoriously  injurious.  Green  vegetables,  with  the  exception  of  aspangu 
and  rhubarb,  may  be  freely  allowed,  but  the  amount  of  potatoes  and  brad 
should  be  restricted.  Sugar  should  be  discarded,  with  the  exception  of  a 
small  amount  in  the  tea,  cofiee,  or  cocoa,  which  beverages  may  be  permitted 
in  moderation.  Fat,  except  as  it  exists  in  good  butter  and  bacon,  is  gen- 
erally digested  with  difficulty.  There  are  idiosyncrasies  regarding  the  use 
of  milk  which  should  always  be  respected.  In  most  cases  milk  to  the 
amount  of  one  pint  daily  is  beneficial.  The  patient  should  be  encouraged  to 
drink  abundantly  of  pure  water:  the  urine  is  thereby  rendered  less  irritttiiv: 
to  kidneys  and  bladder  and  regular  evacuations  of  the  bowels  are  promoted. 
The  latter  effect  is  more  certain  when  a  glass  or  two  of  water  is  swallowed 
before  breakfast.  It  is  probable  that  the  various  mineral  waters  emplojcd 
in  this  condition  owe  their  undoubtedly  beneficial  effects  to  the  H,0  wluck 
they  contain. 

Daily  warm  or  tepid  baths  followed  by  vigorous  friction  and  oat-door 
exercise,  of  which  the  best  form  is  riding,  are  hygienic  measures  of  the 
utmost  importance.  In  the  opinion  of  the  writer,  lithsemia  would  be  a  com- 
paratively rare  affection  if  every  adult  of  average  strength  were  to  exercise 
daily  to  the  extent  of  inducing  free  perspiration. 

The  drugs  employed  in  the  treatment  of  lithaemia  belong  chiefly  to  ih^ 
class  of  laxatives.  In  case  of  constipation,  half  an  ounce  of  the  Rochelle 
salt  or  the  sulphate  of  magnesia  or  a  drachm  of  the  Sprudel  salt  dissnked 
in  a  glass  of  water  should  be  taken  before  breakfast.  An  occasional  dose  of 
blue  mass  (2  or  3  grains)  or  a  grain  or  two  of  calomel  at  bed-time  is  often 
of  decided  benefit.  Anaemia  is  not  a  prominent  symptom  of  lithasniia.  lad 
if  present  is  mostly  due  to  digestive  disorder.  In  such  cases  it  is  mott  suc- 
cessfully treated  by  the  administration  of  dilute  hydrochloric  acid — 10  to  2»> 
drops  in  an  ounce  of  water — after  each  meal. — H.] 

Gout. 

The  disease  called  gout  has  been  thought  to  be  allied  to  articular  rhea- 
matisni,  and  the  two  affections  have  even  been  considered  to  be  identical 
As  will  be  seen,  however,  they  are  shown  to  be  essentially  distinct  forms  of 
disease  by  points  of  coiitrasr  pertaining  to  morbid  anatomy,  clinical  historr. 
pathological  character,  and  causation.  The  name  gout  or  its  .synonym  in  dif- 
ferent langua<;es  is  universally  applied  to  the  disease  to  be  now  considerwl 
The  name  is  derived  from  (/"ffa,  a  drop,  and  is  supposed  to  refer  to  the  dn^p- 
j>inir  of  some  niorhid  fluid  into  the  joints. 

tJoiit  occurs  as  an  acute,  a  subacute,  and  a  chronic  affection.  Writers  have 
made  other  varieties,  such  as  irregular  and  misplaced  gout.  As  the  subacute 
form  is  not  always  chronic,  it  is  convenient  to  consider  this  form  wheu  nf 
hrit'f  (lurntion  and  the  acute  form  under  one  head.  The  term  trnnttient  O"**^ 
will  embrace  the  acute  and  subacute  form,  the  latter  ending  too  soon  to  be 
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considered  as  chronic.     Persistent,  or  chronic  gout  will  embrace  all  cases  in 
which  the  disease  is  protracted. 

Anatomical  Characters. — The  most  distinctive  anatomical  character  of 
gout  consists  in  the  deposit  within  the  tissues  of  crystalline  urates,  chiefly 
urate  of  sodium.  Mingled  with  the  urate  of  sodium  have  been  found  in  small 
quantity  other  salts,  as  urate  of  calcium  and  of  magnesium  and  carbonate  and 
phosphate  of  calcium.  The  urate  of  sodium  is  in  the  form  of  acicular  crystals, 
with  which  may  be  mingled  amorphous  granular  matter.  With  few  excep- 
tions the  urates  are  deposited  first  in  the  joints,  and  in  the  majority  of  cases 
first  in  the  metatarso-phalangeal  articulation  of  one  of  the  great  toes.  In  the 
course  of  the  disease  other  joints  become  affected.  At  first  the  disease  mani- 
fests a  preference  for  the  small  joints  of  the  foot  and  hand,  but  subsequently 
(and  in  rare  cases  primarily)  larger  joints,  as  the  knee  and  elbow,  may  become 
involved.  The  urate  deposit  seems  to  form  a  white,  chalk-like  incrustation 
upon  the  free  surfaces  of  the  articular  cartilages.  Careful  examination,  how- 
ever, shows  that  the  deposit  is  in  the  substance  of  the  cartilage.  Usually 
only  the  superficial  layers  of  the  cartilage  contain  the  deposit.  Upon  micro- 
scopical examination  are  found  acicular  crystals  arranged  in  little  clusters 
which  radiate  from  a  centre.  The  centre  of  a  cluster  is  often  a  cartilage-cell, 
but  the  crystals  are  deposited  in  the  basement-substance  as  well.  The  depo- 
sition of  urates  in  the  joints  may  occur  either  with  or  without  paroxysms  of 
articular  gout.  Garrod  has  shown  that  a  single  paroxysm  of  gout  suffices  to 
cause  a  certain  amount  of  the  urate  deposit  in  the  affected  joint. 

Urate  concretions  are  often  found  in  the  synovial  membranes  and  the 
articular  ligaments.  These  gouty  concretioni  are  called  tophi  or  chalk-stones. 
Tophi  consist  of  needle-shaped  crystals  of  urate  of  sodium,  mingled  with 
granular  matter  and  animal  substance.  Their  consistence  is  usually  com- 
pared to  that  of  mortar. 

Although  the  urate  deposit  is  often  associated  with  acute  transitory  inflam- 
mation in  and  about  the  joints,  it  is  sometimes  though  less  frequently  com- 
bined with  destructive  inflammatory  and  degenerative  changes  in  the  joints. 
The  stiffness  of  the  joints  observed  during  life  is  due  more  to  the  affection  of 
the  ligaments  than  to  the  alterations  of  the  cartilage.  Fibrous  ankylosis  may 
occur.  There  may  be  erosion  of  the  articular  cartilages.  These  changes, 
combined  with  tophaceous  nodules,  and  sometimes  subluxation  of  the  joints, 
may  give  rise  in  chronic  gout  to  striking  deformities,  which  are  observed  most 
frequently  in  the  hands. 

The  deposits  of  urates  may  be  found  not  only  in  the  ligaments  and  carti- 
lages, but  also  in  various  other  situations,  of  which  the  most  frequently 
affected  are  the  perichondrium,  the  periosteum,  the  periarticular  connective 
tissue,  the  tendons  and  their  sheaths,  the  bursal  sads,  the  kidneys,  the  skin,  and 
the  cartilages  of  the  external  ear.  Tophaceous  masses  occurring  in  the  exter- 
nal ear,  varying  in  size  from  that  of  a  pin's  head  to  that  of  a  split  pea,  are  often 
of  great  assistance  in  diagnosis.  Among  the  rare  situations  for  gouty  deposits 
may  be  mentioned  the  spongy  texture  of  bone,  the  small  laryngeal  cartilages, 
the  tarsal  cartilage,  and  the  sclerotic  coat  of  the  eye,  the  outer  sheaths  of 
vessels  and  of  nerves,  the  endocardium,  and  the  dura  mater.  In  general, 
those  tissues  are  most  liable  to  be  affected  which  are  possessed  of  little  vas- 
cularity, but  the  gouty  deposit  has  been  found  in  such  vascular  structures  as 
the  skin  and  the  muscles.  Tophi,  especially  those  seated  subcutaneously, 
may  lead  to  the  formation  of  abscesses,  which  burst  and  discharge  pus  min- 
gled with  chalky  material.  In  this  way  or  by  simple  necrosis  of  the  skin 
over  the  tophi  sluggish  ulcers  are  formea  which  have  little  tendency  to  repair. 

The  interesting  discovery  has  been  made  by  Ebstein  that  the  tissues  which 
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more  attacks  have  not  been  already  experienced,  but  in  persons  who  are 
subjects  of  the  disease  they  may  denote  an  impending  seizure.  Observations 
have  shown  that  for  several  days  preceding  a  gouty  paroxysm  there  is  a  nota- 
ble diminution  of  uric  acid  in  the  urine. 

The  seizure  is  marked  by  pain,  which  in  the  great  majority  of  cases  is 
seated  in  the  metatarso-phalangcal  joint  of  one  of  the  great  toes.  The  pain 
soon  becomes  more  or  less  intense,  and  frequently  it  is  excruciating,  being  com- 
pared by  patients  to  pain  caused  by  the  gnawing  of  an  animal,  a  dislocation 
of  the  bone,  a  nail  driven  into  the  joint,  tearing  of  the  parts  with  pincers, 
etc.  Such  comparisons  express  only  intensity  of  suffering,  for  it  is  not  to  be 
supposed  that  patients  have  actually  experienced  the  pain  produced  by  the 
various  causes  mentioned.  A  sense  of  throbbing  in  the  part  accompanies 
the  pain.  More  or  less  pyrexia  is  developed,  preceded  by  shivering.  These 
symptoms  continue  for  several  hours,  and  then  the  pain  and  fever  subside. 
The  patient  is  comparatively  comfortable  and  obtains  some  sleep.  The  relief 
is  usually  accompanied  by  slight  perspiration.  In  the  mean  time,  the  affected 
joint  becomes  swollen,  the  skin  is  reddened  and  shining,  the  subcutaneous 
veins  are  distended,  the  heat  is  raised,  and  there  is  exquisite  tenderness 
to  the  touch.  These  appearances  are  observed  after  the  severe  pain  has 
abated. 

In  some  cases  only  a  single  paroxysm  of  severe  pain  is  experienced,  but 
much  oftener  the  seizure  is  renewed  on  the  following  night,  and  on  succes- 
sive nights  for  a  variable  period.  The  local  affection  may  remain  in  the 
joint  affected  at  the  first  seizure,  or  the  affection  may  be  transferred  from 
this  joint  to  the  corresponding  joint  of  the  opposite  foot.  In  some  cases  the 
inner  side  of  the  foot,  the  instep,  or  the  heel  becomes  affected,  and  the  affec- 
tion may  extend  to  the  larger  joints  and  to  the  small  joints  of  the  upper 
extremities.  This  extension  of  the  local  manifestations  of  the  disease  rarely 
occurs  until  after  several  attacks,  and  it  occurs  especially  in  cases  of  chronic 
gout.  After  recovery  from  transient  gout  there  is  often  a  feeling  of  better 
general  health  than  before  its  occurrence,  the  patient  being  relieved  of 
indefinite  ailments  which  previously  existed. 

During  the  continuance  of  transient  gout  the  symptoms  other  than  those 
referable  to  the  part  or  parts  affected  vary  considerably  in  different  cases. 
Pyrexia  is  more  or  less  marked  in  proportion  to  the  acuteness  of  the  local 
manifestations.  The  fever  appears  to  be  symptomatic,  and,  as  a  rule,  it  is  less 
than  in  cases  of  acute  articular  rheumatism.  The  appetite  is  frequently 
impaired  or  lost,  but  in  some  cases  it  is  preserved.  Dyspeptic  ailments  are 
sometimes  present  and  sometimes  absent.  The  urine  is  generally  scanty, 
high-colored,  and  deposits  a  lateritious  sediment  on  cooling.  The  excre- 
tion of  uric  acid  is  lessened.     The  bowels  are  generally  constipated. 

Cases  also  differ  much  as  regards  the  local  symptoms.  The  affection  may 
be  called  acute  when  the  pain  is  severe,  the  swelling,  redness,  etc.  are  marked, 
these  local  symptoms  being  accompanied  by  a  corresponding  amount  of  fever. 
On  the  other  hand,  the  affection  is  subacute  when  the  pain  is  notably  less 
severe,  the  other  local  symptoms  are  less  marked,  and  fever  is  cither  slight 
or  wanting.  As  regards  the  seizures  of  pain,  which  occur  usually  at  night, 
they  are  in  some  cases  paroxysmal,  the  pain  passing  off  in  the  day,  but  in 
other  cases  more  or  less  severity  of  pain  continues  during  the  day  as  well  as  at 
night ;  in  other  words,  remissions  occur  instead  of  intermissions.  The  local 
symptoms  gradually  decline  as  the  fit  or  attack  passes  off.  CEdema  of  the 
part  or  parts  is  more  or  less  marked  at  the  decline  of  the  local  affection,  with 
frequently  pruritus,  and  in  the  majority  of  cases  furfuraceous  desquamation 
of  the  epidermis.  The  local  symptoms  just  named  are  diagnostic  of  gout  as 
contrasted  with  rheumatism.     Cramp  affecting  the  muscles  of  the  leg,  the 
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thigh,  and  other  parts  of  the  body  is  a  symptom  more  or  less  marked  in  i 
considerable  number  of  cases. 

The  duration  of  transient  gout  varies  between  a  few  days  and  several  weeks. 
In  the  majority  of  cases  the  paroxysms  recur  nightly  for  at  least  a  week. 
Generally,  the  paroxysms  or  exacerbations  are  less  and  less  severe  in  prop«r- 
tion  to  the  duration  of  the  attack.  If  the  disease  continue  for  more  than 
three  or  four  weeks  it  is  to  be  considered  as  persistent  or  chronic.  An  attack 
of  acute  or  subacute  gout,  especially  the  latter,  may  eventuate  in  the  persistr 
ent  or  chronic  form  of  the  disease,  or,  having  continued  for  a  variable  perioi 
the  disease  for  the  time  ceases,  recurring  at  longer  or  shorter  intervals  in  the 
vast  majority  of  cases. 

Persistent  ar  Chronic  Gout. — Gout,  beginning  as  either  an  acute  or  sub- 
. acute  affection,  in  a  certain  proportion  of  cases  continues  as  a  chronic  affection 
for  many  weeks,  months,  and  even  years.  Generally,  this  persisting  or  chronio 
form  of  the  disease  is  preceded  by  the  occurrence  of  many  transient  attacks 
recurring  after  intervals  which  become  shorter  and  shorter,  until  at  length,  as 
it  were,  they  run  together.  When  the  disease  is  persistent  it  has  not  contin- 
uously a  uniform  severity,  but  remissions  occur  ft-om  time  to  time,  and  not 
infrequently  intercurrent  acute  attacks  take  place. 

In  the  persistent  or  chronic  form  the  local  symptoms  which  characterize  tke 
acute  affection — namely,  intense  pain,  heat,  and  redness — are  either  slight  or 
wanting.  There  is  little  or  no  fever.  Disorders  of  the  digestive  system  are 
often  present  and  the  general  health  is  more  or  less  impaired.  In  this  form 
the  joints  are  liable  to  become  stiffened,  ankylosed,  and  deformed  from 
the  abundance  of  the  gouty  deposit.  Chalk-like  concretions  may  occur 
within  and  around  the  small  joints  of  the  hands.  In  some  cases  collections 
of  semi-solid  matter  are  felt  near  the  surface,  and  if  they  be  opened  the  mat- 
ter may  be  pressed  out.  Sometimes  collections  of  considerable  size  open 
spontaneously.  The  solid  concretions,  or  chalk-stones,  sometimes  make  their 
appearance  through  the  skin.  The  gouty  matter  may  be  deposited  in  the 
bursse  mucosae  in  the  neighborhood  of  joints.  In  a  certain  proportion  of 
cases — the  number,  happily,  not  large — ^the  hands  and  feet  become  psnna- 
nently  distorted  and  crippled,  the  fingers  sometimes  presenting  an  appeaninc4* 
compared  by  Sydenham  to  that  of  a  bunch  of  parsnips.  Nodules  of  the 
deposit  are  frequently  seen  on  the  helix  of  the  ear,  sometimes  also  on  the 
eyelids,  and  occasionally  on  the  face. 

In  chronic  as  in  acute  gout  the  predilection  of  the  disease,  as  regards  the 
seat  of  the  local  manifestation,  is  for  the  joints  of  the  great  toe.  An  affection 
of  other  joints  occurs  primarily  in  a  small  proportion  of  cases.  After  the 
great  toes,  the  order  in  which  parts  are  liable  to  become  implicated,  according 
to  Garrod,  is  as  follows :  The  heels  and  ankles,  the  knees,  the  smaller  articula- 
tions of  the  hands,  the  elbows,  and  lastly  the  shoulders  and  hips.  There  are, 
however,  many  exceptions  to  this  order  of  sequence.  A  blow,  sprain,  or 
other  injury  may  determine  the  seat  of  the  local  affection.  A  point  of  dif- 
ference in  different  cases  pertains  to  the  number  of  joints  which  become 
affected. 

In  some  cases  the  local  manifestations  of  the  disease,  however  long  it  may 
persist  or  frequently  recur,  remain  concentrated  on  a  few  joints ;  in  other 
cases  a  large  number  of  joints  are  implicated ;  and,  again,  in  some  cases  differ- 
ent joints  are  affected  in  successive  attacks.  If  the  same  and  a  few  joints  be 
always  affected,  and  if  the  disease  either  persist  or  recur  frequently,  permanent 
changes  in  the  affected  joints  are  more  likely  to  occur.  Another  point  of  dif- 
ference in  different  cases  relates  to  the  palpable  changes  in  the  affected  joinU. 
Some  gouty  patients  escape  ankylosis  and  nodosities,  although  they  suffer 
from  the  disease  more  or  less  throughout  their  lives,  whereas  lo  other  < 
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the  hands  and  feet  become  deformed  and  crippled  after  a  comparatively  short 
duration  of  the  disease. 

Irregular  and  Misplaced  Gout. — It  is  an  old  doctrine  that  local  manifestations 
of  gout  are  liable  to  be  seated  in  the  different  visceral  organs — namely,  the  stom- 
ach, intestines,  lungs,  heart,  liver,  kidneys,  and  brain.  Disorders  referable  to 
these  viscera  preceding  the  ordinary  manifestations  of  gout  have  been  considered 
as  gouty,  and  it  has  been  supposed  that  gouty  disorders  of  viscera  may  occur 
without  any  affections  of  the  joints  either  accompanying  or  ensuing.  In  such 
cases  gout  is  said  to  be  irregular  and  miaplaced.  Anomalous  and  latent  gout 
are  other  terms  applied  to  these  cases.  Sometimes  during  an  attack  of  gout 
the  affection  of  the  joint  or  joints  suddenly  disappears,  and  symptoms  denoting 
an  affection  of  some  internal  organ  supervene.  In  these  cases  a  transference 
or  metastasis  of  the  gouty  manifestations  is  supposed  to  take  place,  and  the 
name  retrocedent  gout  is. employed  to  express  such  an  occurrence.  These 
notions  are  probably,  in  a  measure,  well  founded,  but  it  is  difficult  with  our 
present  knowledge  to  say  how  far  they  are  to  be  accepted  as  correct.  The 
difficulty  consists  in  the  inability  to  determine  whether  antecedent,  coexistent, 
or  consecutive  affections  in  certain  cases  of  gout  are  not  associated  merely  by 
coincidence.  It  has  doubtless  been  too  much  the  custom  to  consider  all  affec- 
tions occurring  in  persons  subject  to  gout  as  of  a  gouty  character,  and  the 
gouty  diathesis  is  often  considered  to  exist  on  insufficient  data.  Making,  how- 
ever, due  allowance  for  error,  it  can  scarcely  be  doubted  that  the  constitutional 
morbid  condition  which  constitutes  the  disease  in  cases  of  gout  may  determine 
disorders,  sometimes  of  a  grave  character,  in  organs  more  important  to  life 
than  those  in  which  the  local  manifestations  are  usually  seated.  Evidence  of 
a  pathological  connection  of  these  disorders  with  gout  is  afforded  by  complete 
relief  following  the  development  of  a  gouty  affection  of  the  joints,  by  their 
occurrence  immediately  after  a  gouty  affection  of  the  joints  has  been  apparently 
suppressed,  by  the  absence  of  any  other  appreciable  causes  explaining  their 
occurrence,  and  by  the  indefinite  or  anomalous  character  of  the  disorders. 

Disorders  of  the  stomach  and  intestine  attributed  to  gout  are  neuralgic  pain 
or  spasm,  flatulent  dyspepsia,  and  persistent  vomiting,  accompanied  with  more 
or  less  prostration,  diarrhoea,  and  in  some  cases  symptoms  denoting  enteritis. 

Disturbed  action  of  the  heart  is  not  uncommon  in  gouty  patients.  It  some- 
times occurs  in  an  alarming  degree,  but  it  may  be  doubted  if  a  purely  func- 
tional disturbance  occurring  in  this  connection  ever  prove  fatal.  Valvular 
lesions  and  enlargement  of  the  heart  often  exist  in  persons  affected  with  chronic 
gout,  being  usually  associated  with  chronic  Bright's  disease.  The  want  of  a 
tendency  to  acute  endocarditis  and  pericarditis  is  one  of  the  points  distinguish- 
ing gout  from  rheumatism. 

Cough,  asthmatic  dyspnoea,  and  bronchitis  are  attributed  to  gout.  Spas- 
modic affections  of  muscles  or  cramp  in  various  situations,  neuralgia  affecting 
the  branches  of  the  fifth  pair,  the  sciatic  nerve,  and  other  nervous  trunks, 
paroxysmal  headache  and  hysteria,  are  to  be  added  to  the  list. 

Delirium  and  fatal  coma  are  among  the  disorders  imputed  to  gout.  These 
symptoms  may  be  due  to  uraemia  or  to  meningitis,  which  may  or  may  not  be 
dependent  on  gout. 

The  deposit  of  the  urate  of  sodium  in  the  uriniferous  tubes  in  cases  of  gout 
has  been  stated  under  the  head  of  the  morbid  anatomy.  It  is  not  difficult  to 
understand  that  this  deposit  may  accumulate  and  form  renal  calculi.  Clinical 
observation  shows  that  gouty  persons  arc  liable  to  the  formation  of  renal  cal- 
culi and  to  paroxysms  of  pain  caused  by  the  passage  of  the  stones  along  the 
ureter,  or  renal  colic.  .  It  has  been  established  that  the  contracted  kidney 
may  be  due  to  gout.  The  coexistence  of  renal  disease  in  certain  cases  may 
account  for  the  occurrence  of  some  events  which  have  been  heretofore  consid- 
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ered  as  being  specially  connected  with  gout — namely,  vomiting  and  parging, 
headache,  neuralgia  in  different  situations,  delirium,  convulsions,  and  coma. 
The  existence  of  renal  disease  is  to  be  ascertained  by  means  of  the  urinary 
changes  which  have  been  already  considered.  The  urine  presents  the  charac- 
ters distinctive  of  the  small  granular  kidneys.  It  usually  is  clear  and  abuD- 
dant,  and  it  deposits  but  little  sediment.  The  amount  of  albumen  in  the  urioe 
may  be  slight,  but  in  some  cases  it  is  considerable.  Cast^  are  usually  not 
abundant,  and  they  may  be  absent.  Slight  albuminuria  in  the  course  of  gout 
is  not  necessarily  indicative  of  Bright's  disease. 

Cystitis  and  urethritis  have  been  attributed  to  gout,  but  the  existence  of 
any  special  pathological  connection  may  be  doubt-ed.  Certain  affections  of 
the  skin,  particularly  eczema,  are  common  in  persons  subject  to  gout.  Graves 
called  attention  to  the  habit  of  grinding  the  teeth  as  peculiar  to  cases  of  gout. 
The  habit  proceeds  from  an  uneasy  sensation  in  the  teeth,  which  is  in  this 
way  momentarily  relieved. 

A  small  amount  of  sugar  may  be  found  occasionally  in  the  urine  of  gouty 
patients.  The  association  of  gout  and  of  diabetes  mellitus  in  some  cases  ha» 
been  already  referred  to.  This  association  has  led  to  the  idea  that  the  viees 
of  nutrition  which  are  the  causes  of  these  diseases  are  in  a  measure  allied, 
but  we  are  wholly  in  the  dark  as  to  the  fundamental  disorders  of  nutrition  in 
both  of  these  diseases. 

Pathological  Character. — The  researches  of  Garrod  show  that  the 
pathology  of  this  disease  involves  a  particular  morbid  condition  of  the 
blood — namely,  an  abnormal  accumulation  of  uric  acid,  uricxmia  (Juksi- 
mici).  The  blood  in  health  contains  only  a  trace  of  uric  acid.  In  47  ca*^ 
of  gout  an  analysis  of  the  blood-serum  by  Garrod  showed  a  notable  increai^ 
of  this  constituent.  Garrod  has  also  shown  that  during  an  attack  of  acute 
gout  the  uric  acid  in  the  urine  is  notably  diminished.  It  is  apparent!? 
increased,  since  a  deposit  of  the  urates  in  more  or  less  abundance  when  the 
urine  cools  is  common  ;  but  the  increase  is  only  apparent,  the  deposit  being 
due  to  the  scanty  quantity  of  urine.  In  chronic  gout  the  quantity  of  uric 
acid  excreted  by  the  kidneys  is  habitually  below  the  average  in  health.  Gtr- 
rod  has  found  the  uric  acid  in  excess  in  the  blood  in  cases  of  lead-poisoning. 

From  the  facts  just  stated,  taken  in  connection  with  the  depo.sit  of  the 
urate  of  sodium  within  or  around  the  joints,  it  is  rationally  concluded  that  the 
local  manifestations  of  gout  are  effects  of  the  uricaemia ;  but  it  is  evident 
that  the  uricaemia  is  itself  an  effect,  and  the  primary  perversions  underlie  the 
excess  of  uric  acid  in  the  blood.  Either  this  principle  is  produced  in  too 
great  abundance,  or,  without  being  unduly  produced,  it  accumulates  a^  i 
result  of  insufficient  excretion  by  the  kidneys.  Probably  both  explanations 
are  involved.  Direct  observation,  at  all  events,  shows  deficient  excretion, 
since  the  amount  in  the  urine  is  less  than  in  health.  Garrod  entertains  the 
opinion  that  the  deposit  of  uric  acid  in  the  form  of  the  urates  takes  place 
within  and  around  the  joints  in  consequence  of  diminished  alkalinity  of  the 
blood ;  whereas  Ebstein  considers  the  primary  effect  of  the  abnormal  condi- 
tion of  the  blood  to  be  the  production  of  coagulation  necrosis,  which  is  fol- 
lowed by  the  deposit  of  urates. 

In  treating  of  rheumatism  it  has  been  stated  that  an  examination  of  the 
blood  in  that  disease  with  reference  to  the  amount  of  uric  acid  shows  thia 
principle  not  to  be  in  excess.  Here  is  a  capital  point  of  difference  between 
gout  and  rheumatism  as  regards  pathological  character.  The  clinical  history 
of  gout  has  afforded  several  striking  points  of  contrast  between  the  two  dis- 
eases.    These  points  will  be  reproduced  upder  the  head  of  Diagnosis.    Other 


GOUT,  1081 

points  of  contrast  will  be  presented  under  the  head  of  Causation.     The  indi- 
viduality of  each  disease  is  therefore  sufficiently  established. 

Causation. — Gout  is  a  diathetic  disease,  and  the  diathesis  in  a  certain  pro- 
portion of  cases  is  congenital  and  inherited.  It  is  a  matter  of  common  obser- 
vation that  certain  families  are  predisposed  to  this  disease,  and  it  is  sometimes 
transmitted  successively  through  a  series  of  generations.  Scudamore's  statis- 
tics showed  that  of  523  patients  affected  with  gout,  in  309  the  disease  had 
existed  in  either  the  parents  or  grandparents.  Of  80  cases  reported  to  a 
commission  of  the  French  Academy,  in  34  the  disease  had  been  transmitted^ 
and  Garrod  states  that  in  the  cases  which  he  has  observed  an  hereditary 
predisposition  existed  in  50  per  cent.  The  diathesis,  however,  is  by  no 
means  invariably  inherited ;  in  a  certain  proportion  of  cases  it  is  acquired  \ 
and  on  the  other  hand  the  disease  is  not  always  transmitted  to  offspring. 
There  are  causes,  then,  which  may  produce  it  in  those  in  whom  there  is  no 
reason  to  suppose  a  congenital  predisposition,  and  in  those  predisposed  by 
inheritance  other  causes  may  be  required  for  its  development. 

A  causative  influence  relates  to  age.  It  occurs  very  rarely  before  the  age 
of  puberty.  Of  515  cases  analyzed  by  Scudamore  with  reference  to  age,  in 
only  5  did  the  disease  occur  in  persons  less  than  eighteen ;  in  142  cases  the 
ages  at  the  time  of  the  development  or  first  occurrence  of  the  disease  were 
between  twenty  and  thirty  years ;  in  194  cases,  between  thirty  and  forty ;  in 
118  cases,  between  forty  and  fifty  ;  in  38,  between  fifty  and  sixty  ;  and  in  only 
10  cases  between  sixty  and  sixty -six  years.  The  liability  thus  diminishes 
progressively  after  fifty,  and  the  development  of  the  disease  is  as  rare,  if 
not  more  so,  after  seventy  as  before  puberty.  In  the  cases  in  which  it 
appears  before  the  age  of  twenty-five  it  generally  is  inherited.  In  the  causa- 
tive influence  relating  to  age  there  is  a  point  of  contrast  to  rheumatism,  the 
latter  disease  affecting  by  preference  young  subjects. 

A  very  marked  difference  exists  between  the  two  sexes  in  the  liability  to 
gout.  Gout — at  least  articular  gout — is  much  more  common  in  men  than 
in  women.  Here  is  another  point  of  difference  from  rheumatism,  the  latter 
occurring  scarcely  less  frequently  in  females  than  in  males. 

Dietetic  and  regiminal  habits  lead  to  the  acquirement  of  the  diathesis^ 
and  co-operate  with  a  congenital  predisposition  in  producing  the  disease. 
To  the  habitual  use  of  wine  or  malt  liquors  the  disease  is  in  many  cases 
chiefly  attributable,  and,  on  the  other  hand,  the  use  of  distilled  spirits  seems 
to  exert  no  influence  in  its  production.  Gout  prevails  in  countries  in  which 
wine  and  malt  liquors  are  largely  used,  whereas  in  countries  in  which  the 
use  of  spirits  predominates  the  disease  is  relatively  rare.  It  is  compara- 
tively rare  in  Scotland,  Russia,  Poland,  Denmark,  and  in  this  country,  prob- 
ably in  a  great  measure  for  the  reason  just  stated.  It  is  proverbially  preva- 
lent among  those  of  the  opulent  class  of  society  who  are  addicted  to  luxu* 
rious  habits ;  but  doubtless  the  habitual  indulgence  in  the  pleasures  of  the 
table,  exclusive  of  the  use  of  fermented  liquors,  contributes  largely  in  this 
class  to  the  production  of  the  disease.  Physical  indolence  also  enters  into 
the  causation.  The  agency  of  malt  liquors  alone  is  strikingly  shown  by 
the  frequent  occurrence  of  the  disease  among  a  class  of  laborers  in  London 
employed  to  raise  ballast  from  the  bottom  of  the  Thames,  who  are  accustomed 
to  drink  two  or  three  gallons  of  porter  daily.  According  to  Budd,  gout 
is  quite  common  among  this  class.  The  lighter  wines  are  less  likely  to  pro- 
duce the  disease  than  the  stronger  varieties — namely,  sherry,  madeira,  and 
port — and  this  is  true  of  malt  liquors.  There  is  little  reason  to  suppose  that 
cider  tends  to  produce  it.  It  is  evident  from  the  facts  just  stated  that  the 
causative  agent  in  fermented  lic^uors  is  not  exclusively  alcohol.     Ascribing 
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to  the  use  of  wine  and  malt  liquors,  to  high  living  in  other  respectfl,  and  tt 
indulgence  in  luxurious  ease  a  due  causative  influence,  the  disease  is  sone- 
times  developed  irrespective  of  these  causes.  Examples  are  occasionally  met 
with  among  laborers  accustomed  to  a  plain  diet  and  neither  wine-drinkers  pur 
beer-drinkers.  My  clinical  records  contain  notes  of  several  such  cases.  Goat 
developed  in  individuals  of  the  poorer  classes  often  pursues  an  atypiod 
course,  and   the  acute  paroxysms  may  be  absent. 

Various  causes  may  determine  the  occurrence  of  an  attack  of  gout ;  that 
is,  thoy  may  act  as  exciting  causes.  Attacks  are  sometimes  attributable  to 
prolonged  intellectual  exertion,  anxiety  of  mind,  bodily  fatigue,  exposure  U> 
cold,  acts  of  excessive  indulgence  in  eating  or  drinking,  etc. ;  but  in  noc  i 
few  instances  the  disease  occurs  without  any  appreciable  exciting  cause.  The 
disease  is  rarer  in  tropical  than  in  temperate  climates.  Attacks  are  more 
likely  to  occur  in  the  spring  and  autumn  than  at  other  seasons  of  the  yeir. 
Garrod  adduces  facts  which  show  that  impregnation  of  the  system  with  lead 
is  among  the  causative  agencies.  Of  51  male  hospital  patients.  lt>  were 
either  painters,  plumbers,  or  workers  in  lead.  This  connection  has  ben 
noted  by  other  observers.  The  fact  that  in  cases  of  lead-poisoning  the  ozie 
acid  is  found  in  excess  in  the  blood  has  already  been  stated. 

Diagnosis. — The  difliculties  in  the  way  of  the  diagnosis  of  articular  govt 
relate  to  its  discrimination  from  rheumatism  and  the  affection  called  rheuma- 
toid arthritis.  The  distinctive  features  of  the  latter  will  be  presented  in 
treating  of  that  affection,  and  the  differential  diagnosis  of  gout  and  rheama- 
tism  only  will  be  here  considered.  The  points  involved  in  this  differeotiii 
diagnosis  embrace  facts  relating  to  anatomical  characters,  clinical  hLstorr, 
pathological  character,  and  causation  which  have  been  presented  under  these 
respective  heads. 

Disfhictive  Fraturea  rehtting  to  Anatomical  Characters. — Under  this  beid 
reference  is  had  to  the  morbid  changes  within  and  around  the  affected  joint? 
A  distinctive  anatomical  change  in  gout  is  the  deposit  of  a  morbid  pnniuii 
abounding  in  the  urate  of  sodium,  the  gouty  or  tophaceous  matter,  either  in 
collections  of  a  semi-solid  consistence  or  in  hard  concretions  commonly  oalW 
chalk-stones.  These  are  never  present  in  rheumatism  and  are  pathognomonic 
of  fiowt.  The  deposit,  however,  in  a  situation  and  in  sufficient  quantity  to  be 
ascertained  during  life  occurs  in  only  a  certain  proportion  of  cases,  and 
chiefly  in  chronic  gout. 

Disfincfirc  Fenturca  relating  to  Clinical  Hisforj/. — In  the  great  majority  of 
cases  the  primary  local  affection  is  seated  in  the  metatarso-phalanireal  jfint 
of  one  of  the  great  toes.  The  larger  joints  are  affected  subsequently,  it"  at 
all.  The  local  manifestations  tend  to  the  smaller  joints  of  the  toes  and  hand.*. 
In  acute  eases  the  pain  is  more  intense  than  in  acute  rheumatism,  and  the 
tenderness  is  greater.  Pain  occurs  in  paroxysms  or  in  marked  exacerbations. 
(Edema,  pruritus,  desquamation  of  the  cuticle,  and  enlargement  of  the  vein* 
are  distinctive  of  irout.  Febrile  movement  is  less  marked  than  in  acute  rhon- 
matisni,  and  is  apparently  symptomatic,  whereas  in  rheumatism  the  fever  i* 
essential  as  well  as  .symptomatic.  Acute  endocarditis  and  pericarditis  are 
very  ran'ly,  if  ever,  developed  in  the  course  of  the  disease.  The  deposit  of 
small  collect  ions  u^  the  urate  of  .^^odiuni  on  the  helix  of  the  ear  is  of  fre«|nfiit 
oeeurrence  in  eases  of  irnut.  and  serves  to  establish  the  diagnosis.  Tliey 
should  always  he  sought  for. 

Disfincfirc  Frnfnns  rt  fating  to  Pathological  Character, — The  uric  acid  in 
the  lilood  is  nior}>i(lly  increased.  This  may  he  ascertained  by  obtaining;  s«»nim 
either  fn»ni  a  small  (juantity  of  blood  or  hy  means  of  a  small  blister,  and 
resortinur  to  what  (iarrod  calls  the   '  uric-acid  thread  experiment.''    The  mi>de 
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of  performing  this  experiment,  as  described  by  Garrod,  is  as  follows :  "  Take 
one  or  two  fluidrachms  of  the  serum  of  the  blood  and  put  it  into  a  flat- 
tened glass  dish  or  capsule.  To  this  add  ordinary  strong  acetic  acid  in  the 
proportion  of  six  minims  to  each  fluidrachm  of  serum,  which  causes  the 
evolution  of  a  few  bubbles  of  gas.  When  the  fluids  are  well  mixed  intro- 
duce one  or  two  ultimate  fibres,  about  an  inch  in  length,  from  a  piece  of 
unwashed  linen  fabric,  which  should  be  depressed  by  means  of  a  small  rod,  as 
a  probe  or  the  point  of  a  pencil.  The  glass  should  then  be  set  aside  in  a  cool 
place  until  the  serum  is  quite  set  and  almost  dry.  Should  uric  acid  be  pres- 
ent in  the  serum  in  more  than  a  small  amount,  it  will  crystallize,  and  during 
it^  crystallization  will  be  attracted  to  the  thread  and  assume  forms  not  unlike 
those  presented  by  sugar-candy  upon  a  string.  To  observe  this,  the  glass 
containing  the  dried  serum  should  be  placed  under  a  linear  magnifying  power 
of  about  fifty  or  sixty,  procured  with  an  inch  object-glass  and  low  eye-piece ; 
or  a  single  lens  of  one-sixth  of  an  inch  focus  answers  perfectly.  To  ensure 
perfect  success  the  glasses  should  be  broad  and  flat ;  the  acetic  acid  should 
be  neither  very  strong  nor  too  weak  ;  the  glass  should  not  be  disturbed  dur- 
ing the  drying  of  the  serum ;  the  temperature  should  be  that  of  an  ordinary 
aitting-room ;  and  the  glass  should  be  protected  from  dust."* 

For  a  diagnosis  the  thread  experiment,  according  to  Garrod,  suffices. 
Crystals  of  uric  acid  do  not  form  and  adhere  to  the  thread  in  the  blood- 
serum  jn  health.  The  uric  acid  of  the  blood  is  not  morbidly  increased  in 
rheumatism. 

Distinctive  Features  relatinrf  to  Causation. — Gout  occurs  very  rarely  before 
puberty,  and  it  occurs  generally  between  thirty  and  fifty  years  of  age.  Rheu- 
matism aflects  especially  young  subjects.  Gout  is  oftener  hereditary  than  rheu- 
matism. It  rarely  aflects  women.  The  use  of  fermented  liquors  and  habits 
of  luxury  as  regards  diet  and  exercise  exert  an  agency  in  producing  gout  which 
is  not  exerted  to  the  same  extent  in  the  causation  of  rheumatism.  The  poorer 
classes  are  as  liable  to  rheumatism  as  are  the  rich,  if  not  more  so  ;  the  reverse 
being  true  of  gout. 

To  determine  the  existence  of  the  diathesis  prior  to  the  arthritic  manifesta- 
tions of  the  disease,  and  to  recognize  the  irregular  or  misplaced  manifestations 
of  gout,  are  objects  of  diagnosis  involving  not  a  little  difficulty  and  doubt. 
Certain  symptoms  should  excite  strong  suspicion  of  the  constitutional  gouty 
condition  if  they  occur  within  the  periods  of  life  most  favorable  for  the  devel- 
opment of  the  disease  and  in  a  person  of  a  gouty  family  whose  habits  of 
life  are  such  as  will  co-operate  with  an  innate  predisposition.  Among  the 
symptoms  referred  to  are  those  which  belong  to  dyspepsia,  with  a  scanty 
secretion  of  urine  which  deposits  the  urates,  and  the  liability  to  gravel  or 
attacks  of  renal  colic.  If  with  these  symptoms  an  examination  of  the  blood- 
serum  show  a  morbid  excess  of  uric  acid,  the  development  of  an  attack  of 
gout  may  be  predicted  with  considerable  confidence.  The  diagnosis  of  dis- 
orders of  internal  organs  imputed  to  gout — or,  to  use  a  term  which  has  been 
applied  to  these  cases,  of  "  visceral  gout " — must  rest  mainly  on  their  occur- 
rence in  proximity  to  attacks  of  goiit,  either  preceding,  accompanying,  or 
following  the  sudden  cessation  of  well-marked  gouty  manifestations. 

Proonosis. — The  immediate  danger  to  life  from  gout  is  slight.  If  it  ever, 
Iter  fe,  prove  fatal,  it  is  by  its  irregular  or  so-called  misplaced  manifestations; 
and  in  many,  if  not  most,  of  the  cases  in  which  death  is  imputed  to  gouty 
affections  of  vital  organs  it  is  probable,  as  already  intimated,  that  these  affec- 
tions do  not  strictly  belong  to  gout,  but  are  to  be  regarded  as  coexisting  or 
intercurrent  affections.     The  prognosis  becomes  grave  if  the  small  granular 

*  This  account  from  Garrod's  work  has  been  somewhat  condensed. 
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kidney  be  developed  in  the  course  of  gout.  It  is  an  error  to  suppose  tkit 
gout  is  salutary  as  regards  the  duration  of  life.  Frequently-recurring  atuds 
of  transient  gout  and  the  persistence  of  the  disease  in  a  chronic  form  impair 
the  constitutional  powers,  diminish  the  ability  of  the  system  to  resist  other 
diseases,  and  thus  shorten  life.  It  is  a  serious  disease  in  certain  chronic 
eases  in  which  it  leads  to  deformity  and  rigidity  of  the  affected  jointa.  It 
has  been  a  favorite  notion  that  the  liability  to  gout  lessens  the  liability  to 
other  diseases.  There  is  little  foundation  for  this  notion,  and,  on  the  con- 
trary, there  is  ground  for  the  belief  that  if  gout  do  not  tend  to  produce 
other  diseases  it  favors  their  inroads  upon  the  systejn. 

A  tendency  to  recurrence  is  a  law  of  the  disease.  It  is  extremely  rare  for 
a  single  attack  only  to  occur.  If  life  be  not  cut  off  by  some  other  disease,  fre- 
quent attacks  are  almost  invariably  experienced,  and  the  disease  may  become 
chronic.     The  diathesis  is  thus  rarely  if  ever  extinguished. 

Treatment. — Various  therapeutical  measures  heretofore  considered  aa 
having  a  curative  influence  over  gout  are  now  rarely  employed.  Their  dis- 
use has  resulted  from  the  clinical  study  of  their  effects  and  from  improved 
pathological  views.  Among  the  measures  referred  to  are  embraced  bloodletting, 
emetics,  mercurialization,  and  continued  or  often-repeated  purgation.  Thtat 
measures  are  now  regarded  as  contraindicated  in  both  the  transient  and  the 
persistent  form  of  gout.  Other  measures,  long  more  or  less  in  Tog;ue,  are 
still  prized  in  the  treatment  of  this  disease.  In  the  latter  list  are  colchicnm 
and  alkaline  remedies.  The  indications  for  treatment  during  attacks  of  tran- 
sient gout,  during  the  intervals  between  these  attacks,  and  in  cases  of  per- 
sistent or  chronic  gout  respectively  claim  separate  consideration. 

Treatment  during  Attacks  of  TVansient  Grout. — The  great  Sydenham,  him- 
self for  more  than  thirty  years  a  sufferer  from  this  disease,  was  led  to  eon- 
elude  that  an  attack  should  not  be  interfered  with.  Regarding  it  as  an  effort 
of  nature  to  get  rid  of  a  noxious  material,  he  believed  it  to  be  undesirable  to 
arrest  or  abridge  it.  The  propriety  of  non-interference  was  also  advocated 
by  Trousseau.  Few  physicians,  however,  would  feel  satisfied  to  fold  their 
hands  and  await  the  cessation  of  the  disease,  and  still  fewer  patients  would 
be  content  to  forego  measures  to  alleviate  their  sufferings.  Nor  is  this  line 
of  conduct  consistent  with  either  reason  or  experience.  Transient  gout  i.«  a 
self-limited  affection.  It  is  probably  rarely,  if  ever,  arrest<>d,  and  it  might 
not  be  advisable  to  arrest  it  were  this  practicable.  Perhaps  its  duration  is 
not  often  abridged  by  therapeutical  interference ;  but  its  severity  may  be 
lessened  and  the  suffering  connected  with  it  may  be  materially  mitigated  bj 
measures  which,  if  judiciously  employed,  will  not  do  harm.  This  is  a  mild 
expression  of  the  resources  of  medicine  in  cases  of  transient  gout. 

Colchicum  is  an  ancient  remedy  for  gout,  assuming  the  hermodactylus  of 
the  Grecian  and  Arabian  physicians  to  have  been  this  drug.  It  has  been 
not  less  prized  l>y  the  majority  of  physicians  in  modern  times.  Mo.<«t  if  not 
all  of  the  various  secret  nostrums  for  gout  which  have  commended  them- 
selves to  popular  favor  owe  their  efficacy  chiefly  to  this  remedy.  Its  special 
power  of  controlling  the  inflaniniatorv  phenomena  of  the  disease  is  undoubt- 
ed. Our  knowledge  of  the  value  of  this  remedy  is  derived  wholly  f^•In 
experience.  Its  special  mode  of  operation  cannot  be  explained.  A  rational 
object  of  treatment,  deduced  from  the  pathological  character  of  gout.  frO  far 
as  it  is  at  present  known,  is  the  elimination  of  uric  acid  ;  but  the  researches 
of  (Jarrod  show  that  this  remedy  does  not  increase  the  amount  of  uric  acid 
exorcti'd  by  the  kidneys,  nor  d<ios  it  in  all  cases  increase  the  quantity  »»f 
urine.  It  may  be  here  added  that  other  rational  objects  of  treatment  are 
prevention  of  an  undue  f(jrmation  of  uric  acid  or  its  undue  accumulation  in 
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the  blood,  and  neutralization  of  this  acid,  or  keeping  it  in  a  state  of  solution 
in  the  blood  until  it  is  eliminated  through  some  of  the  natural  emunctories. 

In  an  acute  attack  of  gout,  colchicum  may  be  given  at  first  in  a  tolerably 
full  dose ;  that  is,  half  a  drachm  or  a  drachm  of  the  wine,  or  an  equivalent 
dose  of  the  tincture  or  acetic  extract.  It  should  afterward  be  continued 
in  small  doses.  It  is  never  judicious  to  carry  its  use  to  the  extent  of  pro- 
ducing vomiting  or  purging.  Carried  to  this  extent,  it  is  objectionable  on 
account  of  its  depressing  influence,  although  relief  of  the  gouty  inflammation 
be  procured.  Its  special  influence  is  independent  of  its  operation  as  an 
emetic  or  a  cathartic.  An  emetic  of  any  kind  is  not  indicated  unless  the 
attack  occur  soon  after  a  full  meal  and  there  be  reason  to  suppose  that 
the  stomach  is  overloaded  with  undigested  food.  If  constipation  exist,  a  free 
evacuation  by  means  of  a  saline  purgative  is  desirable.  A  saline  purgative 
is  also  appropriate  as  a  depletory  measure  if  the  patient  be  robust  or  of  a  full 
habit  and  the  fever  be  high.  The  purgation  should  be  effected  by  salines 
rather  than  by  the  colchicum.  Some  physicians  regard  salicylic  acid  and 
salicylate  of  sodium  as  beneficial  in  acute  attacks  of  gout ;  but  the  favor- 
able influence  of  these  drugs  is  far  inferior  in  this  disease  to  that  exerted  in 
rheumatism. 

Alkaline  remedies  are  rationally  indicated  with  a  view  of  promoting  the 
solubility  of  uric  acid.  For  this  end  the  salts  of  potassium  and  of  lithium  are 
to  be  preferred  to  those  of  sodium,  the  urate  of  potassium  and  the  urate  of  lith- 
ium being  more  soluble  than  the  urate  of  sodium.  Moreover,  these  salts  have  a 
diuretic  action,  and  thus  contribute  to  another  rational  object  of  treatment — 
namely,  the  elimination  of  uric  acid  by  the  kidneys.  The  bicarbonate  of 
potassa  may  be  selected,  and  the  acetate  and  the  bitartrate  are  appropriate. 
The  alkaline  remedy  may  be  given  in  conjunction  with  the  colchicum.  The 
phosphate  of  ammonia  was  introduced  as  a  remedy  in  gout  some  years  since 
by  Buckler  of  Baltimore,  its  efficacy  being  supposed  to  consist  in  its  form- 
ing a  soluble  salt,  readily  eliminated,  by  the  combination  of  uric  acid  and 
ammonia,  the  phosphoric  acid  combining  with  the  soda  and  forming  another 
soluble  salt.  Ten  grains  may  be  given  three  or  four  times  daily.  This  rem- 
edy, however,  is  better  suited  to  the  chronic  form  of  the  disease  or  to  the 
intervals  between  attacks  of  transient  gout.  This  remark  will  also  apply  to 
the  benzoic  acid,  which  is  supposed  to  be  useful  by  converting  the  uric  into 
hippuric  acid. 

The  carbonate  of  lithia,  introduced  as  a  remedy  by  Garrod,  has  proved  to 
be  of  much  value.*  The  urate  of  lithia  is  highly  soluble,  and  the  remedy  in 
small  doses  acts  efficiently  as  a  diuretic.  It  is  a  remedy  which  produces  no 
unpleasant  consequences,  although  continued  for  a  considerable  period.  It 
may  be  given  in  five-grain  doses  three  times  daily.  An  efficient  and  agree- 
able mode  of  admin istratipn  is  to  give  it  largely  diluted  in  carbonated  water. 
The  citrate  of  lithia  has  the  advantage  of  greater  solubility  in  water  than  the 
carbonate. 

During  the  paroxysms  of  pain  opiates  may  be  given  moderately  if  they  be 
well  borne.  If  they  occasion  unpleasant  effects,  the  succedanea  of  opium 
must  be  relied  upon — namely,  hyoscyanius,  belladonna,  and  aconite.  From  its 
action  upon  the  skin  the  Dover's  powder  is  an  eligible  form  of  opiate.  The 
inconveniences  of  opium  given  by  the  mouth  may  sometimes  be  avoided  by 
the  hypodermic  method  of  administration. 

As  regards  local  treatment,  the  affected  joints  may  be  covered  with  cotton 
over  which  oiled  silk  should  be  applied.  In  addition,  relief  is  sometimes 
afforded  by  applications  containing  opium,  belladonna,  or  aconite,  singly  or 

*  This  remedy  was  suggested  as  a  remedy  for  gout,  on  theoretical  grounds,  bv  Buckler 
in  1853. 
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combined.  Chloroform  as  a  local  application  has  been  recommended.  Trooft- 
seaa  highly  recommended  tobacco  fumigations,  not  during  the  |>aTox3rEBfl, 
but  in  the  intermissions,  with  a  view  to  diminish  the  suffering  when  the  ptia 
returns. 

The  diet  for  a  few  days  should  be  considerably  restricted,  animal  food  beia^ 
excluded.  Should  the  attack  continue,  however,  it  is  important,  as  in  otW 
diseases,  to  provide  against  the  evils  of  innutrition.  A  nutritious  but  unstim- 
ulating  diet  should  be  directed,  embracing  milk,  farinaceous  articles,  egg&, 
fowl,  and  fish. 

Tretifnwnt  in  tfie  Tntervnh  between  Attacktt  of  T^amtient  €rout, — ^The  ends  of 
treatment  between  the  attacks  are — the  prevention  of  the  recurrence  of  tlie 
disease,  the  prolongation  of  the  intervals,  and  the  diminution  of  the  severity  of 
attacks.  The  immediate  rational  objects  are — ^prevention  of  the  undue  prf>- 
duction  of  uric  acid,  its  elimination  by  the  natural  emunctories,  and  the  pro- 
motion of  its  solubility  in  the  blood.  With  reference  to  the  latter  objccta,  it 
is  to  be  borne  in  mind  that  the  uric  acid  probably  has  been  accumulating  in  the 
blood  for  some  time  before  gouty  manifestations  occur,  and  that  probably  the 
deposit  of  the  urates  within  and  around  joints  precedes,  for  a  greater  or  \tm 
period,  the  inflammatory  phenomena  which  belong  to  an  attack  or  fit  of  the 
gout. 

Removal  of  the  known  causes  of  gout  is  an  essential  part  of  the  treat- 
ment. Wine  and  malt  liquors,  especially  the  stronger  kinds,  are  to  be  inter- 
dicted. If  the  use  of  alcoholics  be  desirable  or  allowable,  spirits  should  be 
substituted.  Gin  is  to  be  preferred  on  account  of  its  diuretic  tendency.  The 
diet  should  be  plain,  wholesome,  and  restricted  to' an  amount  required  for  nutii- 
tion.  A  certain  amount  of  bodily  exercise  is  an  important  part  of  the  hygieoie 
management.  Travelling,  a  long  sea-voyage,  and  a  sojourn  in  a  tropical  cli- 
mate are  in  some  cases  advisable.  All  exciting  causes  are,  as  far  a:!(  practi- 
cable, to  be  avoided. 

If  dyspeptic  or  other  symptoms  render  it  probable  that  an  attack  i^<  im- 
pending, remedies  with  a  view  to  prophylaxis  are  indicated.  Alkalies  should 
be  given  in  small  do.»<es,  largely  diluted.  They  should  be  eontiiiue<l  for  i 
short  time,  then  intermitted,  and  afterward  resumed  if  the  indications  cm- 
tin  uc  or  return.  The  salts  of  potassa  are  to  be  preferred  to  those  of  !«Kla. 
Tlie  carbonate  of  lithia  may  also  be  given.  If  the  near  approach  of  an 
attack  be  strongly  suspected,  colchicum  in  small  doses  may  be  re.<Kirted  u*. 
There  is  reason  to  believe  that  this  remedy  sometimes  wards  off  an  impend- 
ing attack. 

[Piperazin  has  been  recently  highly  recommended  in  the  treatment  both  of 
acute  and  persistent  gout  and  as  a  solvent  of  uric  acid  and  urates.  It  should 
be  administered  highly  diluted  with  water,  and  may  be  given  to  the  extent 
of  15  grains  per  diem.  Its  continued  use  doea  not  appear  to  be  attended 
with  unpleasant  effects. — H.] 

These  remarks  have  reference  to  the  treatment  directed  especially  to  in»ut. 
Disorders  of  any  kind  not  of  a  gouty  character  of  course  claim  appropriate 
treatment. 

T)-e(ifmrtif  of  Prrsistinit  or  Chronic  Gout. — The  removal  of  causes  which 
produce  or  promote  the  gouty  diathesis,  and  of  exciting  causes,  ranks  fir^t 
in  importance.  This  is  a  sine  qnd  non  in  the  treatment.  In  addition,  in 
obstinate  eases,  when  circumstances  permit,  travelling,  a  sea- voyage.  an»l 
residence  in  a  tropical  climate  may  be  recommended  as  likely  to  effect  a 
salutary  constitutional  change.  Hygienic  is  doubtless  vastly  more  imp<.»rt- 
ent  than  nuMlieinal  treatment,  but  renie<iies  are  undoubtedly  of  much  utility. 

Alkalies,  the  carbonate  of  lithia.  and  other  diuretics  are  indicate<l  preci.'*<'Iy 
as  in  the  intervals  between  attacks  of  transient  gout  when   the  symptom> 
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denote  an  impending  attack.  It  is  important  to  bear  in  mind  the  injunction 
to  give  alkaline  remedies  in  small  doses,  largely  diluted,  and  to  intermit  their 
use  after  they  have  been  continued  for  a  short  time.  This  injunction  is  also 
applicable  to  the  carbonate  of  lithia  and  other  diuretic  remedies.  Exacerba- 
tions of  the  disease,  which  are  liable  to  occur  from  time  to  time,  may  be 
treated  with  colchicum  in  small  doses,  its  effects  upon  the  alimentary  canal 
and  circulation  being  carefully  watched.  Other  remedies,  of  the  value  of 
which  in  certain  cases  there  is  abundance  of  testimony,  are  the  iodide  of 
potassium,  guaiacum,  and  the  phosphate  of  ammonia.  Perhaps  the  benzoic 
acid  is  to  be  added.  Fraxinus  excelsior  (European  ash)  is  said  to  have  efficacy 
"  administered  in  an  infusion  with  thirty  grains  of  the  leaves  in  half  a  pint  of 
water,  strained  and  sweetened,  and  taken  twice  or  thrice  daily.'*  * 

The  most  important  point  in  the  treatment  of  the  gouty  diathesis  is  the 
regulation  of  the  diet.  It  has  been  generally  held  that  the  diet  of  gouty 
individuals  should  consist  largely  of  farinaceous  food.  It  has  been  custom- 
ary to  withhold  to  a  great  extent  animal  food,  which  is  rich  in  nitrogen. 
This  selection  of  a  diet  chiefly  vegetable  is  based  upon  the  assumption  that 
the  formation  of  uric  acid,  which  it  is  desired  to  restrict,  is  increased  by 
highly  nitrogenous  food.  Clinical  experience,  however,  has  shown,  as  has 
been  pointed  out  especially  by  Draper,*  that  saccharine  and  amylaceous  arti- 
cles of  food  are  in  general  not  so  well  tolerated  by  gouty  patients  as  is  ani- 
mal food.  Draper,  therefore,  recommends  in  gout  a  diet  similar  to  that  suit- 
able for  diabetes  mellitus — namely,  one  composed  mainly  of  animal  food, 
fatty  substances,  and  vegetables  which  do  not  contain  much  sugar  or  starch. 
The  experience,  however,  of  Inany  physicians  is  in  favor  of  a  predominantly 
vegetable  diet. 

It  is  important  that  food  should  not  be  taken  in  excess ;  and  still,  it  should 
never  be  inadequate  to  nutrition,  either  as  regards  quantity,  kind,  or  variety. 
The  articles  of  food  which  are  to  be  especially  recommended  in  the  treat- 
ment of  gout  are  lean  meats,  fish,  soups,  eggs,  milk,  bread,  and  green  and 
succulent  vegetables,  such  as  tomatoes,  cauliflower,  cabbage,  and  the  different 
kinds  of  salads.  If  well  borne,  fatty  food  may  be  taken.  Saccharine  sub- 
stances, especially  pastry,  starchy  vegetables,  particularly  potatoes,  and  acid 
substances  are  to  be  avoided.  Ripe  fruits  may  be  taken  in  moderate  quan- 
tity. Alcoholics,  particularly  the  heavy  wines  and  malt  liquors,  are  to  be 
interdicted.  Pure  water  should  be  taken  freely,  especially  whenever  there 
are  gouty  premonitions,  in  order  to  hold  in  solution  in  the  blood  the  uric  acid 
and  to  promote  its  elimination.  The  sparkling  table-waters  are  likely  to  be 
taken  more  freely  than  simple  water,  and  they  are  therefore  useful.  Active 
exercise  in  the  open  air  is  a  means  only  second  in  importance  to  the  regula- 
tion of  the  diet.  The  function  of  the  skin  should  be  kept  active  also  by  fre- 
quent bathing  and  friction.  . 

To  relieve  stiffness  and  soreness  of  the  joints  methodic  friction  or  sham- 
pooing is  highly  useful,  provided  undue  violence  be  not  used.  Small  blisters 
from  time  to  time  are  recommended.  Collections  of  soft  gouty  matter — or 
*' gouty  abscesses,"  as  they  have  been  called — if  near  the  surface  may  be  punc- 
tured and  the  creamy  matter  gently  pressed  out.  Occasionally  ulceration 
follows,  which  is  troublesome,  but  leads  to  no  evil  results.  Deformities,  nodo- 
sities, and  ankylosis  due  to  chalk-stones  and  structural  changes  are  effects  of 
the  disease  which  do  not  admit  of  removal. 

Different  mineral  waters  have  been  much  resorted  to  in  the  treatment  of 
gout,  particularly  the  Vichy  water.  Of  the  utility  of  the  latter  and  of  other 
springs  there  is  much  difference  of  opinion  among  those  who  have  given  more 

*  National  Dispenmtorv^  1879. 

'  Article  "Gout"  in  System  of  Practical  Medicine^  by  American  Authors,  vol.  ii. 
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or  less  attention  to  an  investigation  of  their  effects.  The  Vichy  water  h  alh- 
line,  its  alkalinity  being  due  to  the  bicarbonate  of  soda.  The  imported  and 
the  artificial  water  are  used  to  a  considerable  extent  in  this  country ;  but 
springs  which  owe  whatever  therapeutical  value  they  possess  to  other  ealine 
ingredients,  such  as  the  sulphate  of  soda  or  of  magnesia,  the  chloride  of  sodioin 
or  of  calcium,  the  chalybeate  and  the  sulphur  springs,  are  severally  advocated 
as  useful  in  cases  of  gout.  The  Carlsbad  springs  are  much  resorted  to  by 
gouty  patients.  It  is  difficult  to  eliminate  the  beneficial  influence  of  hygienic 
circumstances  connected  with  a  residence  at  watering-places,  and  thus  arrive 
at  a  fair  judgment  of  the  therapeutic  value  of  the  water.  For  the  discussion 
of  this  question  the  reader  is  referred  to  other  works.' 

The  treatment  of  irregular  and  misplaced  gout  involves  indications  derived 
from  the  character  and  seat  of  the  disorders ;  in  other  words,  from  the  symp. 
toms  in  individual  cases.  If  gout  have  retroceded  local  measures  to  solicit  its 
return  are  indicated.  For  this  end  warm  and  stimulating  applications  are  to 
be  made  to  the  part  or  parts  in  which  the  regular  manifestations  have  been 
seated. 

Rheumatoid  Arthritis— Deforming  Arthritis. 

This  disease  has  received  a  variety  of  names,  of  which  may  be  mentioned 
rheumatic  gouty  nodosity  of  the  joints  (Haygarth),  chronic  rheumatic  arthritU 
(Adams),  nodular  rheumatism^  dry  arthritis,  proliferating  arthritis,  chronic 
osteo-arthritisj  arthritis  panperum,  and  malum  senile  articidorum,.  When  the 
affection  attacks  the  hip-joint  it  has  been  called  malum  coor^  senile,  ^^^len 
the  vertebral  articulations  are  affected  it  is  called  spondylitis  deformans.  The 
term  rheumatic  gout  is  much  used  by  practitioners  to  designate  this  disease, 
but  it  is  objectionable.  It  implies  that  the  disease  is  a  combination  of  rheu- 
matism  and  gout.  Rheumatism  and  gout  very  rarely  occur  conjointly.  It 
is  quite  certain  that  the  disease  under  consideration  has  no  relation  with  gout, 
and  it  is  probable  that  it  differs  in  its  nature  from  rheumatism.  The  names 
which  have  been  placed  at  the  head  of  this  article  seem  to  be  the  most  appro- 
priate of  those  which  have  been  suggested.  Garrod  introduced  the  name 
rheumatoid  arthritis.  Arthritis  deformans  is  the  name  chiefly  used  by  Ger- 
man writers. 

Some  writers  make  no  distinction  between  rheumatoid  arthritis  and  chronic 
rheumatism.  It  must  be  admitted  that  it  is  impossible  to  draw  a  sharp  dis- 
tinction between  these  affections.  Indeed,  we  have  very  little  positive  know- 
ledge concerning  the  etiology  and  pathology  of  many  chronic  affections  of 
the  joints.  It  is  probable  that  under  the  names  chronic  rheumatism  and 
rheumatoid  arthritis  are  embraced  a  number  of  essentially  distinct  diseases, 
but  we  have  no  insight  into  the  real  nature  of  these  diseases.  Anatomicall?. 
those  cases  are  usually  designated  as  chronic  rheumatism  in  which  the  exten- 
sive osseous  formations  and  deformities  which  characterize  rheumatoid 
arthritis  are  wanting,  but  it  will  not  infrequently  happen  that  a  case  which 
has  been  considered  as  one  of  chronic  rheumatism  takes  on  the  characteristics 
of  rheumatoid  arthritis. 

The  ANATOMICAL  CHARACTERS  of  rheumatoid  arthritis  are  as  follows: 
Early  in  the  case  there  may  be  an  accumulation  within  the  affected  joints 
of  clear  or  slightly  turbid  fluid  which  in  the  progress  of  the  disease  is 
absorbed.  Fluid  effusion,  however,  does  not  necessarily  occur  at  any  period 
of  the  disease,  and  as  a  rule  upon  post-mortem  examination  the  cavities  of  the 

*  For  a  discussion  of  mineral  waters  in  general  in  gout,  and  the  relative  value  of  dif* 
ferent  European  springs,  vide  Garrod,  The  Nature  and  I^eatment  of  Gomt  <md  Rkm- 

mcUic  Gouty  London,  1859. 
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joints  are  found  so  dry  that  the  disease  has  received  the  name  of  dry  arthritis 
^arthritis  sicca).  Important  changes  occur  in  all  the  structures  which  com- 
pose the  joints.  The  articular  cartilages  are  absorbed,  especially  their  cen* 
€ral  parts,  where  opposing  cartilaginous  surfaces  come  into  contact.  The 
«nds  of  the  bones,  being  denuded  of  cartilage,  come  into  contact,  and  acquire 
a  hard,  smooth,  polished  appearance  in  consequence  of  the  friction  to  which 
they  are  subjected.  This  condition  of  bone  is  called  eburnation.  Around 
the  margin  of  the  articulation  there  is  a  new  growth,  in  nodular  masses,  of 
cartilage  and  of  bone.  In  this  way  the  articular  extremities  of  the  bones 
become  enlarged  by  the  formation  of  a  rough,  irregular,  bony  and  cartilagin- 
ous ring  which  surrounds  the  eburnated  surfaces.  After  the  disappearance 
of  the  cartilage  the  process  of  absorption  may  invade  the  articular  ends  of  the 
bones.  Thus,  when  the  hip-joint  is  affected,  not  only  the  head,  but  a  consid- 
erable portion  of  the  neck,  of  the  femur  may  be  absorbed.  In  consequence 
of  the  thickened  condition  of  the  end  of  the  bone  from  the  marginal  osseous 
growths,  the  appearance  is  often  as  if  the  eroded  head  of  the  femur  had  been 
pushed  down  nearer  to  the  shaft.  Irregular  bony  outgrowths  or  nodosities 
are  formed  around  the  sockets.  The  sockets  are  sometimes  widened  and  some- 
times deepened  and  contracted.  Dislocations  may  have  occurred  and  new 
sockets  have  been  formed.  The  synovial  membranes  and  the  ligaments  of 
the  joints  are  also  affected.  The  little  polypoid  or  villous  outgrowths  which 
are  normally  present  to  a  certain  extent  upon  the  inner  surface  of  the  synovial 
membrane  often  become  greatly  increased  in  number  and  size,  so  that  the 
inner  surface  of  the  thickened  membrane  may  acquire  a  shaggy  appearance, 
especially  where  it  extends  for  a  short  distance  over  the  articular  extremities. 
To  these  hypertrophied  synovial  villi  the  name  dendritic  vegetations  of  the 
synovial  membrane  is  sometimes  applied.  Some  of  these  hypertrophied  villi 
may  become  changed  into  cartilaginous  or  even  into  osseous  nodules,  which 
are  often  connected  by  narrow  pedicles  with  the  inner  surface  of  the  synovial 
membrane.  The  pedicles  sometimes  rupture,  so  that  the  bony  or  cartilaginous 
nodules  are  detached  and  exist  as  foreign  bodies  in  the  articular  cavity.  The 
ligaments  may  also  become  thickened.  Plates  of  cartilage  and  of  bone  may 
develop  in  these  thickened  ligaments.  An  ossifying  periostitis  exi.sts  to  some 
extent  around  the  ends  of  the  bones.  Osseous  ankylosis  is  said  never  to 
occur  in  arthritis  deformans,  but  the  joints  may  be  rendered  immovable  by 
the  thickened  condition  of  the  ligaments  and  by  the  new  bony  growths.  The 
interarticular  cartilages  are  generally  destroyed,  and  also  the  round  ligament 
of  the  hip  and  the  long  tendon  of  the  biceps  brachii  when  the  joints  in  which 
they  are  situated  are  affected.  The  disused  muscles  are  atrophied.  The 
atrophy  is  said  to  be  sometimes  greater  than  can  be  accounted  for  by  the 
disuse  of  the  limbs,  so  that  some  writers  consider  that  a  neuropathic  element 
is  involved. 

The  microscopical  examination  of  the  cartilage  in  this  disease  shows  a  prolif- 
eration of  the  cartilage-cells  and  a  breaking  up  of  the  basement-substance  into 
fibrils.  The  spaces  enclosed  by  the  capsules  of  the  cartilage-cells  become  greatly 
enlarged,  especially  in  a  vertical  direction.  These  enlarged  spaces  contain 
proliferating  cartilage-cells.  The  intercellular  substance  is  thus  reduced  in 
amount.  According  to  Cornil  and  Ranvier,  the  capsules  on  the  surface  rup- 
ture into  the  articular  cavities,  into  which  the  cartilage-cells  are  discharged. 
The  intercellular  substance  between  the  ruptured  capsules  projects  for  a  time 
in  the  form  of  little  villi  from  the  surface  of  the  cartilage,  to  which  they  give 
a  filamentous,  velvety  appearance.  In  the  progress  of  the  disease  the  fila- 
ments are  destroyed  and  the  cartilage-spaces  are  gradually  opened  until  the 
"whole  central  part  of  the  cartilage  is  removed.  At  the  periphery  the  articular 
cartilage  is  covered  by  synovial  membrane.  Here  the  cartilage-spaces  filled 
69 
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of  this  disease  are  a  persistently  rapid  pulse,  pigmentations  of  the  skin  some- 
times resembling  freckles,  at  others  occurring, as  a  more  diffuse  melasma,  and 
excessive  perspiration. — H.] 

Different  varieties  of  arthritis  deformans  can  be  distinguished.  In  one  group 
of  cases  (the  polyarticular)  the  affection  begins  primarily  in  the  small  joints 
of  the  hand  and  foot,  where  it  either  remains  or  extends  subsequently  to  the 
larger  joints,  as  the  knee,  elbow,  shoulder,  and  hip.  In  other  cases  the  large 
joints  are  first  affected,  and  here  there  is  often  a  tendency  in  the  disease  to 
confine  itself  to  a  single  joint,  especially  to  the  hip-joint  or  the  shoulder- 
joint  (monarticular  form).  In  some  cases  the  vertebral  column,  and  often 
at  the  same  time  the  pelvic  articulations  and  the  hip,  are  solely  involved 
(spondylitis  deformans).  Charcot  considers  that  the  affection  characterized 
by  nodosities  of  the  small  joints,  particularly  the  distal  phalangeal  joints  of 
the  hand,  should  be  separated  from  other  forms  of  deforming  arthritis.  He 
proposes  for  the  last  variety  the  name  Heberden's  rheumatism  or  nodosities, 
from  the  author  who  first  accurately  described  them.  Whether  these  are  to 
be  regarded  as  varieties  of  the  same  morbid  process  or  as  different  diseases  is 
uncertain  ;  but  at  present  they  are  most  conveniently  grouped  under  the  same 
heading. 

The  DIAGNOSIS  involves  discrimination  from  rheumatism  and  gout.  From 
chronic  rheumatism  it  is  not  readily  discriminated  prior  to  the  occurrence  of 
its  deforming  effects,  especially  if  the  affection  have  not  been  preceded  by 
acute  rheumatism.  These  effects  constitute  the  diagnostic  criterion.  It  is 
distinguished  from  gout  by  the  larger  joints  being  primarily  affected  in  a 
certain  proportion  of  cases ;  by  the  smaller  joints  of  the  hands  being  affected 
without  a  previous  affection  of  the  toes ;  by  the  absence  of  the  paroxysms  or 
exacerbations  which  are  characteristic  of  gouty  attacks ;  by  the  absence  of 
the  chalk-like  deposit  and  of  an  excess  of  uric  acid  in  the  blood ;  and  by  its 
occurrence  in  a  certain  proportion  of  cases  in  young  subjects  and  especially 
in  women. 

Although  not  involving  immediate  danger  to  life,  rheumatoid  arthritis  is 
a  hopeless  disease  as  regards  recovery.  All  that  can  be  hoped  for  is  a  cer- 
tain measure  of  improvement,  non-progression,  and  indefinite  tolerance. 

The  first  object  of  treatment  is  the  improvement  of  the  general  health. 
Tonic  remedies,  long  continued  and  varied  from  time  to  time,  in  conjunction 
with  a  nutritious  diet  and  other  hygienic  measures  calculated  to  invigorate 
the  system,  are  to  be  employed  for  this  object.  Remedies  which  have  a 
special  influence  in  cases  of  rheumatism  and  gout — namely,  alkalies,  colchi- 
cum,  and  salicin  or  the  salicylic  acid — are  unavailing  in  this  affection.  All 
depressing  remedies  are  contraindicated.  Iodine  in  the  form  of  either  the 
iodide  of  iron  or  the  iodide  of  potassium,  guaiacum,  and  arsenic  appear  to  be 
useful  in  certain  cases.  Cod-liver  oil  may  be  given  in  conjunction  with  tonics 
if  there  be  a  tendency  to  waste.  Chalybeates  are  especially  indicated  if  the 
patient  be  anaemic.  Warm  baths  are  recommended  by  many  writers.  The 
alkaline  mineral  waters  and  those  which  act  powerfully  upon  the  bowels  or 
kidneys  are  hurtful.  On  the  other  hand,  chalybeate  and  tonic  waters  may 
prove  beneficial. 

Local  measures  of  treatment  are  important.  Leeching  or  cupping  and 
severe  counter-irritation  are  not  indicated.  Small  blisters  and  the  applica- 
tion of  iodine  may  be  useful  if  there  be  effusion  within  the  joints.  Rest  is 
indicated  while  effusion  exists  or  when  the  symptoms  denote  inflammation ; 
and  afterward  passive  motion,  friction,  warm  douches,  shampooing,  and  the 
constant  current  constitute  the  most  important  part  of  the  treatment. 
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[Rhachitis— Rickets— Morbus  Anglicus. 

Rickets  is  a  disease  of  infailcy  cbarj^cterized  by  imperfect  and  irregulir 
ossification,  and  more  particularly  by  excessive  and  perverted  development 
of  tbe  epiphyseal  cartilages.     It  is  too  much  the  custom  to  consider  ricketa 
as  nothing  more  than  a  disease  of  the  osseous  system,  whereas,  as  insisted 
upon   by  Cheadle,^  it  affects  not  only   bones,  but  muscles  and  ligament*, 
mucous  membrane,  the  skin,  blood,  and  nervous  system.     The  muscles  are 
enfeebled,  sometimes  to  such  an  extent  as  to  simulate  paralysis.     The  liga- 
ments are  relaxed  so  as  to  permit  of  deformities  of  spinal  and  other  joints. 
The  involvement  of  the  mucous  membranes  is  often  indicated  by  persistent 
diarrhoea  and  other  signs  of  gastro-intestinal  disturbance;  that  of  the  skin 
by  excessive  sweating  ;  that  of  the  blood  by  more  or  less  ansemia ;  and  that 
of  the  nervous  system    by  laryngismus   stridulus,  convulsions,  and  other 
manifestations  of  exaggerated  reflex  excitability.     It  appears  evident,  there- 
fore, that  the  cause  of  rickets    is   general  or  constitutional,  and  that  the 
theories  which  account  solely  for  its  most  conspicuous  manifestations — those 
of  the  osseous  system — are  altogether  too  narrow. 

All  authorities  are  agreed  that  faulty  nutrition  is  at  the  root  of  rickets, 
but  there  are  different  opinions  concerning  the  nature  and  mode  of  action  of 
the  nutritive  defect.  For  example,  some  contend  that  rickets  may  be  pro- 
duced at  will  by.  withholding  certain  elements  from  the  diet,  while  others 
insist  that  a  constitutional  predisposition  is  necessary  to  the  development  of 
the  disease.  The  latter  opinion  seems  to  me  to  be  correct.  Special  defects 
in  the  food,  to  be  presently  alluded  to,  are  undoubtedly  the  exciting  cause 
of  rickets,  but  they  only  become  operative  in  certain  constitutions  and  under 
certain  hygienic  conditions. 

The  view  held  and  ably  maintained  by  Parrot  that  rickets  is  only  a  form 
of  congenital  syphilis  has  been  generally  abandoned.  In  the  first  place,  in 
the  majority  of  cases  of  rickets  there  is  neither  a  history  of  syphilis  nor  any 
of  its  signs  or  symptoms  in  child  or  parent.  Again,  a  large  proportion 
of  syphilitic  children  never  show  the  characteristic  signs  of  rickets.  The 
signs  of  congenital  syphilis  are  patent  at  birth  or  a  few  weeks  thereafter, 
while  those  of  rickets  do  not  appear,  as  a  rule,  until  the  period  of  dentition. 
Notwithstanding  these  essential  differences  between  syphilis  and  rickets, 
there  can,  I  think,  be  little  doubt  that  the  general  debility  consequent  apon 
congenital  syphilis  may  indirectly  favor  the  developments  of  rickets. 
Although  the  two  diseases  are  fundamentally  distinct,  there  is  no  antagonism 
between  them. 

Rickets  is  not  directly  transmitted  from,  parent  to  child.  Individuals  free 
from  rickets  may  have  rickety  children,  and,  conversely,  rickety  parents  may 
have  healthy  children.  When  both  parent  and  child  are  rickety,  it  is 
because  they  have  been  exposed  to  the  same  hygienic  influences.  These 
generally-admitted  facts  with  reference  to  heredity  furnish  additional  proof 
of  the  distinction  between  rickets  and  syphilis.  Bad  hygienic  surroundings, 
such  as  want  of  light,  the  absence  of  pure  air,  deficient  clothing,  dampness, 
and  insufficient  food,  have  been  regarded  as  the  sole  causes  of  rickets.  They 
are  undoubtedly  powerful  predisposing  factors,  but  rickets  may  develop  in 
children  whose  hygienic  environment  leaves  nothing  to  be  desired.  The 
weight  of  evidence  is  in  favor  of  the  view  that  the  principal,  if  not  the  sole, 
cause  of  rickets  is  some  special  defect  in  the  food.  As  a  rule,  the  disease  is 
limited  to  ^*  hand-fed  "  children.  Exceptionally,  it  may  occur  in  children 
who  are  at  the  breast,  but  under  such  circumstances  the  milk  will  be  invari- 
ably found  to  be  of  poor  quality,  either  because  the  mother  is  enfeebled  bj 
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previous  disease  or  other  cause  or  because  the  lactation  is  too  prolonged. 
Cheadle  states  that  he  has  seen  but  one  instance  of  rickets  in  a  child 
suckled  by  a  healthy  mother,  and  on  investigation  it  was  found  that  the 
woman  had  continued  to  nurse  her  child  while  pregnant.  Admitting  the 
fact  of  the  almost  exclusive  limitation  of  rickets  to  hand-fed  children,  the 
question  arises  as  to  the  nature  of  the  dietetic  defect.  At  one  time  it  was 
believed  to  consist  in  the  administration  of  farinaceous  substances.  The 
lactic  acid  generated  in  excess  by  the  fermentation  of  starch  was  supposed 
to  unite  with  the  lime  of  the  bones  and  remove  it  from  the  system  in  the 
form  of  a  soluble  salt.  This  would  account  for  the  well-known  fragility  of 
the  bones  of  rickety  children.  There  are,  however,  formative  lesions  in 
rickets  at  the  points  of  junction  of  epiphysis  and  diaphysis,  and  these  were 
supposed  to  be  due  to  an  irritation  of  the  cartilaginous  tissue  by  the  lactic 
acid.  This  theory  seems  very  plausible,  especially  as  digestive  disturbances 
are  exceedingly  common  in  rickets  and  lactic  acid  has  been  found  in  the 
urine  of  rickety  children.  It  is,  however,  inadequate,  because  rickets  may 
be  cured  in  children  who  are  kept  upon  a  farinaceous  diet,  provided  other 
substances,  such  as  milk  and  cream,  are  also  freely  administered.  It  is 
evident,  therefore,  that  the  eflfect  of  a  farinaceous  diet  in  producing  rickets 
is  negative  rather  than  positive ;  in  other  words,  a  child  upon  such  a  diet 
acquires  rickets  not  because  it  is  given  certain  articles  of  food,  but  because 
it  has  been  deprived  of  others. 

Rickets  has  been  attributed  to  want  of  lime  in  the  food,  and  the  disease  is 
said  to  have  been  produced  in  animals  by  depriving  them  of  this  substance. 
The  bones  may  certainly  be  rendered  brittle  in  this  manner,  but  rickets 
which  is  chiefly  distinguished  by  formative  cartilaginous  lesions  does  not 
arise.  Rhachitis  is  by  no  means  unknown  in  limestone  districts,  and  Cheadle 
states  that  in  his  native  town,  where  the  water  is  highly  charged  with  lime 
and  goitre  is  common,  the  disease  is  especially  rife  among  the  children. 

Certain  facts  with  reference  to  particular  animals — bears,  lions,  and 
monkeys — in  the  Zoological  Gardens  of  London  tend  strongly  to  support  the 
view  that  a  deficiency  of  animal  fats  and  earthy  salts  is  the  chief  dietetic 
cause  of  rickets.  Up  to  within  a  few  years  it  has  been  found  next  to  impos- 
sible to  rear  young  lions  in  the  London  Gardens,  these  animals  almost  invari- 
ably dying  with  all  the  symptoms  of  rickets.  More  than  twenty  litters 
perished  from  this  disease.  But  one  litter  was  raised  during  the  period 
referred  to,  and  in  this  solitary  instance  the  cubs  were  suckled  by  the  dam. 
As  a  rule,  the  lioness  in  captivity  cannot  be  trusted  to  suckle  her  young,  and 
they  have  to  be  fed  "  by  hand."  Their  food  until  quite  recently  consisted 
of  the  flesh  of  old  horses,  which  i*s  almost  destitute  of  fat,  and  the  bones  of 
these  animals  are  said  to  be  proof  against  the  teeth  of  adult  lions.  As  a 
consequence  the  cubs  were  inadequately  supplied  with  fat  and  earthy  phos- 
phates. A  short  time  ago,  at  the  suggestion  of  Mr.  Bland  Sutton,  the  diet 
was  changed,  the  meat  being  continued  while  the  bones  were  crushed  and 
mingled  with  cod-liver-oil.  In  addition,  the  animals  were  supplied  with  milk. 
The  consequence  was  that  a  litter  of  young  lions  in  whom  the  signs  of  rickets 
were  well  marked  recovered  entirely  from  the  disease  and  became  in  every 
respect  strong  and  healthy.  The  raising  of  this  litter  is  said  to  be  a  "  unique 
event  in  the  history  of  the  society,"  and  is  undoubtedly  to  be  attributed  to 
the  improved  diet. 

If  further  proof  is  needed  that  a  deficiency  of  fat  is  an  important  element 
in  the  etiology  of  rickets,  it  may  be  found  in  the  fact  that  this  disease  is 
often  preceded  by  intestinal  disturbances  which  are  chiefly  manifested  by 
diarrhoea.  While  this  aflfection  lasts  the  system  is  inadequately  supplied 
with  fat,  even  though  an   abundance  of  the  latter  be  ingested,  for  it  is 
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hurried  through  the  intestine  before  it  can  be  prepared  for  absorption  bj 
being  emulsified. 

Symptoms  and  Anatomical  Characters. — A  child  that  has  learned  to 
walk  ceases  to  do  so  or  complains  of  being  tired  on  slight  exertion.    The 
teeth  fail  to  appear  at  the  proper  time,  or,  if  dentition  has  begun,  the  process 
is  interrupted.     Coincident  with  these  symptoms  there  are  often  well-marked 
digestive  disturbances,  manifested  by  a  coated  tongue,  a  distended  abdomen, 
frequent  eructations,  Toniiting,  and  obstinate  diarrhoea.     The  general  notn- 
tion  suffers  and  the  subcutaneous  fat  disappears.     The  first  striking  altera- 
tions are  observed  in  the  skull,  which  assumes  a  characteristic  square  shape 
known  as  the  caput  quadratum.     The  fontanelles  remain  patulous  at  a  time 
when  they  are  usually  closed  (middle  of  the  second  year  and  later),  and  are 
much  larger  than  normal ;  the  sutures  also  remain  open,  and  the  edge^  of 
the  bones  which  form  their  boundaries  are  thickened.     The  term  cramotahn 
is  applied  to  a  condition  of  the  bones  of  the  skull  sometimes  observed  Id 
rhachitis.     It  is  most  marked  in  the  occipital  bone,  which  becomes  thin  and 
yielding  in  spots  and  crackles  on  pressure  like  parchment. 

The  jaws  undergo  changes  of  shape  on  account  of  their  yielding  too  readily 
to  muscular  traction.  The  inferior  maxilla  is  flattened  anteriorly,  so  that 
the  incisor  teeth  form  a  straight  line  instead  of  a  curve,  and  in  consequeDoe 
the  body  of  the  bone  acquires  a  rectangular  outHne.  The  upper  jaw  is 
narrowed  laterally  at  the  point  corresponding  to  the  zygomatic  process. 

The  thoracic  alterations  are  highly  characteristic.  At  the  junction  of  the 
ribs  and  costal  cartilages  a  series,  of  small  nodular  tumors  (ecchondromata) 
develop,  which  in  thin  infants  are  plainly  visible,  and  in  those  witli  a 
thicker  layer  of  fat  may  be  distinctly  palpable.  They  form  a  chain  extend- 
ing in  a  curved  manner  from  above  downward  and  outward,  and  coDstitate 
what  is  commonly  known  as  the  rickety  rosary.  In  addition,  the  sides  of 
the  thorax  are  depressed,  so  that  the  sternum  projects  forward  like  that  of  a 
chicken  or  like  the  keel  of  a  boat ;  hence  the  terms  pectvs  galUnaceum  and 
pectus  carinatum  applied  to  this  deformity.  The  lower  ribs  are  bulged  out- 
ward, partly  by  way  of  compensation  for  the  depression  of  the  lateral  por- 
tions of  the  chest  and  partly  because  of  the  pressure  exerted  upon  them  hj 
the  distended  abdomen.  On  transverse  section  a  rhachitic  chest  is  generally 
pear-shaped,  instead  of  circular  as  in  health.  The  vertebral  column  may  he 
deformed  in  every  possible  manner.  Kyphosis,  lordosis,  and  scoliosis  may 
coexist  in  the  same  case.  The  pelvis  undergoes  changes  which,  in  females, 
may  be  the  cause  of  serious  dystocia  in  after-life.  Under  the  weight  of  the 
body  the  yielding  bones  which  bound  this  cavity  give  way  and  permit  the 
sacrum  to  approach  abnormally  near  the  symphysis. 

In  the  extremities  the  epiphyses  are  seen  to  be  abnormally  prominent, 
especially  those  at  the  inferior  extremities  of  the  ulna  and  radius,  tibia  and 
fibula.  In  the  lower  extremities  curvatures  in  all  directions,  but  usually 
with  the  convexity  outward,  develop.  These  are  most  marked  in  the  bones 
of  the  leg,  but  the  femur  may  also  be  decidedly  distorted.  Characteristic 
deformities  in  infants  are  produced  by  strain  and  pressure  on  the  yielding 
bones  during  the  act  of  crawling.  It  is  in  this  way  that  the  curvatures  of 
the  arms  arc  produced,  as  well  as  an  angular  bend  above  the  ankles,  to  which 
attention  has  been  called  by  Fagge,  who  suggests  that  it  is  due  to  pressure 
transmitted  to  the  tibiae  from  the  insteps  and  feet. 

The  clavicles  and  scapulaa  are  bones  in  which  maiiced  charges  are  f^^ 
quently  observed,  and  the  former  may  be  fractured  by  suddenly  lifting  a 
rhachitic  child. 

Pain  in  the  bones,  either  spontaneous  or  evoked  by  handUDg  the  Ittde 
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patient,  profuse  sweating  of  the  head  at  night,  so  that  the  pillow  is  drenched 
in  the  morning,  and  a  tendency  to  cast  off  the  hed-clothing,  are  three  symp- 
toms of  the  disease  which,  taken  together,  are  regarded  by  Jenner  as  highly 
diagnostic. 

Rhachitis  pursues  a  chronic  course.  An  acute  variety  has  been  described, 
but  the  bony  changes  which  it  presents  are  in  the  diaphyses  instead  of  the 
epiphyses  of  the  bone,  the  joints  are  implicated,  and  there  is  bleeding  from 
the  gums.  Cases  of  this  sort  are  probably  of  a  scorbutic  nature.  Rhachitis 
may  be  complicated  with  tabes  mesenterica,  pulmonary  tuberculosis,  and 
laryngismus  stridulus.  The  latter,  indeed,  is  so  often  seen  in  rickety 
children,  and  so  seldom  in  others,  that  it  is  rather  a  symptom  than  a  compli- 
cation. 

Without  entering  into  minute  histological  details,  it  will  suffice  to  state 
here  that  the  developmental  processes  in  rhachitic  bon^s,  and  especially  in 
the  epiphyseal  cartilages,  are  extensively  disorganized.  Normally,  the 
epiphyseal  cartilage  is  separated  from  the  shaft  of  the  corresponding  bone  by 
two  well-defined  layers :  first,  an  outer  one,  one  to  two  millimetres  thick,  next 
the  epiphyseal  cartilage,  of  a  dull-bluish  color,  and  known  as  the  proliferative 
zone ;  secondly,  an  inner,  thinner  layer,  of  a  yellow  hue,  called  the  zone  of 
calcification.  In  rickets  there  is  excessive  formation  of  cartilage-cells  in  the 
proliferative  zone,  together  with  diminution  of  its  hyaline  matrix  and  its 
partial  conversion  into  fibrous  tissue.  The  zone  of  calcification  is  abnormally 
vascular  and  contains  an  unusual  quantity  of  marrow.  Both  zones  encroach 
upon  each  other  by  irregular  projections  of  their  hyperplastic  tissues,  so  that 
the  boundary  between  them  is  very  ill  defined. 

Rhachitic  bones  are  diminished  in  weight,  and  the  proportion  of  their 
organic  to  their  mineral  constituents  is  decidedly  increased.  They  have  been 
shown  experimentally  to  fracture  with  abnormal  readiness. 

Diagnosis. — The  physiognomy  of  well-pronounced  rickets  is  unmistak- 
able. The  square  head  and  distorted  limbs  are  highly  diagnostic,  and  on 
closer  investigation  the  epiphyses,  especially  those  of  the  lower  extremities 
of  the  ulna  and  radius,  are  found  protuberant.  The  chest  should  be  care- 
fully examined  for  the  prominences  at  the  junction  of  rib  and  cartilage,  as 
well  as  for  the  more  conspicuous  projection  of  the  sternum,  forming  the  so- 
called  pigeon -breast.  It  must  be  borne  in  mind,  however,  that  the  latter  is 
frequently  seen  in  individuals  entirely  free  from  rickets,  being  due  in  such 
cases  to  obstruction  to  respiration  in  infancy  from  enlarged  tonsils,  bron- 
chitis, or  other  cause.  The  more  latent  forms  of  the  disease  may  be  recog- 
nized, or  at  least  suspicions  of  their  existence  should  be  excited,  by  retarded 
dentition,  profuse  sweating  of  the  scalp  at  night,  obstinate  diarrhoea,  and 
pain  excited  by  suddenly  lifting  the  child. 

Prognosis. — The  prognosis  of  rickets  in  itself  is  favorable.  Even  decided 
deformities,  such  as  bowing  of  the  legs  and  enlargement  of  the  epiphyses, 
may  disappear  in  time.  When,  however,  the  disease  is  not  recognized  at  an 
early  stage,  and  the  child  in  consequence  placed  upon  proper  treatment,  it 
may  lead  to  dwarfing  of  the  body  and  irretrievable  deformities  of  head, 
thorax,  vertebral  column,  extremities,  and  pelvis.  The  latter,  in  the  case  of 
females,  may  be,  as  previously  stated,  of  the  gravest  import  as  concerns  the 
act  of  parturition. 

Treatment. — In  the  treatment  of  rickets  diet  is  of  paramount  importance. 
The  disease  can  be  prevented  with  absolute  certainty  by  giving  children  food 
which  contains  an  abundance  of  animal  fat,  proteids,  and  salts.     The  total 
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(|uantity  of  animal  fat  should  amount  to  at  least  one-fourth  of  all  the  total 
solids,  the  proteids  to  ahout  one-third,  the  carbohydrates  to  a  little  more  than 
one-third,  and  the  salts  to  about  one-tenth.'     The  fat  is  best  administered  in 
the  form  of  cream  or  rich  milk,  but  if  these  cannot  be  obtained  the  best 
substitute  is  cod-liver  oil ;  "  but  raw  meat  is  better  than  iron,  cream  or  frejth 
milk  than  cod-liver  oil."      The   hygienic   environment  should  be  carefully 
selected,  the  patient  occupying  a  room  in  which  the  sunshine  enters  freely 
and  spending  the  greater  portion  of  the  day  in  the  open  air.     A  residence  at 
the  seashore  and  warm  sea-water  baths   are  highly  beneficial.     The  latter 
may  be  administered  at  home  by  dissolving  sea-salt  in  the  bath-water. 

Among  drugs,  phosphorus  is  pre-eminent.  There  is  a  general  conseD»uj 
of  opinion  in  favor  of  the  view  that  its  administration  in  rickets  exerts;  a 
favorable  action  upon  the  nutrition  of  the  bones.  It  may  be  given  in  doses 
of  j-Ji^  to  Yhn  g^aio  twice  or  thrice  daily. 

The  following  formulas  may  be  employed  with  advantage : 


Thompson's  Solution, 

R.  Phosphori, 

gr.j; 

Alcohol,  absolut., 

ni^cccl; 

Spt.  menth.  pip., 

"IX ; 

Glycerinae, 

5ii.-M 

Of  the  above  mixture,  6  minims  may  be  given  thrice  daily  to  a  child  from 
two  to  four  years  old,  increasing  the  dose  by  1  drop  every  week  until  10 
drops  are  given. 

Or  the  following  formula  of  Dembicz  may  be  used : 

R.  Phosphori,  gr.  t; 

Carb.  bisulph.,  gtt.  vj  ; 

Aquas  destillat.,  Jiv. — M. 

S.  A  teaspoonful  daily,  or  half  as  much  twice  daily,  after  eating. 

The  phosphorated  oil  of  the  U.  S.  P.  is  an  excellent  vehicle  for  phos- 
phorus, and  may  be  given  with  cod-liver  oil : 

R.  Olei  phosphorati,  "1^1; 

Olei  morrhuae,  ad.  gvj. — M. 

One  teaspoonful  for  a  child  one  year  old,  to  be  given  after  food. 

Intercurrent  maladies  such  as  bronchitis  and  diarrhoea  should  receive 
appropriate  treatment.  Unless  the  latter  is  checked  neither  medication  nor 
diet  will  be  of  any  avail. — H.] 

*  Vide  Cheadle,  loc,  ciL 


SCORBUTUS.  1097 

CHAPTER    XII. 
SCORBUTUS.— PURPURA.— HEMOPHILIA. 

Scorbutus,  or  Scurvy :  Anatomical  Characters ;  Clinical  History ;  Pathological  Character ; 
Causation;  Diagnosis;  Prognosis;  Prevention;  Treatment. — Purpura  Simplex,  Pur- 
pura Bheumatica,  and  Purpura  Hsemorrhagica. — Hsemophilia. 

THIS  concludiDg  chapter  will  be  devoted  to  three  affections  which,  as 
regards  symptomatic  events,  are  closely  allied  to  each  other — namely, 
BcorhiUtiSj  or  scurvy,  purpura,  and  hsemophUia.  The  first  of  these  affections  is 
of  interest  and  importance  especially  in  view  of  the  fact  that  our  knowledge 
of  its  pathology  and  causation,  although  by  no  means  complete,  is  sufficient 
to  serve  as  a  basis  of  effective  treatment,  and  has  rendered  the  disease  pre- 
ventable. 

Scorbutus,  or  Scurvy. 

This  disease  appears  to  have  been  known  to  the  ancients,  but  it  began  to 
prevail  frequently  and  extensively  when,  with  improvements  in  navigation, 
long  voyages  were  undertaken,  and  hence  it  was  called  sea-scurvy.  During 
the  last  five  or  six  centuries  it  has  been  pre-eminently  the  disease  destruc- 
tive to  life  in  armies,  navies,  and  exploring  or  emigrating  expeditions  by  land 
and  by  water.  Notwithstanding  that  it  has  been  rendered  preventable  by  our 
knowledge  of  its  pathology  and  causation,  it  has  prevailed  largely  and  proved 
greatly  destructive  to  life  within  the  present  century.  Hammond  states  that 
at  Council  Bluffs  in  1820  nearly  the  entire  garrison  was  attacked,  and  many 
died ;  and  the  efficiency  of  the  United  States  forces  in  the  Florida  and  the 
Mexican  Wars  was  very  materially  lessened  by  its  occurrence.*  It  prevailed 
enormously  in  the  English  and  French  armies  in  the  Crimean  campaign.  It 
contributed  not  inconsiderably  to  the  mortality  of  our  armies  in  the  late  Civil 
War.  The  inconsistency  between  these  facts  and  the  existing  state  of  know- 
ledge is  in  part  to  be  explained  by  the  inability  always  to  secure  the  means 
of  prevention  in  military  operations ;  but  it  is  in  a  greater  measure  to  be 
accounted  for  by  a  censurable  ignorance  or  neglect  of  these  means. 

There  has  been  of  late  years  great  success  in  preventing  scurvy  in  the 
naval  services  of  the  chief  nations  of  the  world.  According  to  Wales,'  in 
1881,  out  of  82,629  cases  of  disease  in  the  chief  naval  services  of  the  world, 
there  were  only  34  cases  of  scurvy.  The  statistics  of  the  mercantile  marine 
are  less  favorable. 

Anatomical  Characters. — It  is  probable  that  the  primary  and  essential 
morbid  changes  relate  to  the  blood.  Our  present  knowledge,  however,  does 
not  enable  us  to  state  in  what  consist  the  changes  peculiar  to  the  disease. 
Observers  differ  as  regards  the  appearances  as  well  as  the  results  of  chemical 
and  microscopical  examinations.  The  color  has  been  found  sometimes  darker 
and  sometimes  lighter  than  that  of  normal  blood.  The  blood  in  the  heart- 
cavities  and  vessels  has  been  in  some  instances  fluid  and  in  other  instances 

*  "Report  on  Scurvy,"  United  Stales  Sanitary  Chmmission,  by  William  A.  Hammond, 
M.D.,  1862. 

*  Article  "  Scurvy,"  in  A  System  of  Practical  Mtdicine,  by  American  AtUhorSy  vol.  iu 
p.  168. 
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coagulated.     The  blood-corpuscles  have  been  considered  by  some  obseryers 
diminished  in  number,  and  by  others  unaflfected  in  this  regard.     [In  eight 
cases  in  which  the  blood-corpuscles  were  counted  by  the  writer,'  the  highest 
number  per  cubic  millimetre  was  5,320,000 ;  the  lowest  1,980,000.     These 
wide  differences  are  due  to  the  varying  severity  of  the  disease.     Examina- 
tions of  the  blood,  so  far  as  the  enumeration  of  its  corpuscles  is  conoeroed, 
possess  no  absolute  significance,  but  are  of  great  practical  interest  in  individual 
cases. — H.]     No  uniform  changes  in  the  form  or  constituents  have  beeo 
determined.     It  is  not  established  that  a  deficiency  of  potassa  is  a  constant 
feature.     Contradictory  results  have  been  obtained  respecting  the  white  cor- 
puscles, the  quantity  of  fibrin,  and  the  proportion  of  albumen.     In  short, 
quoting  Immerman,  ^'  If  we  take  a  general  survey  of  the  total  analyses  made 
of  the  blood  of  scurvy  patients  up  to  this  time,  we  can  hardly  avoid  a  feel- 
ing of  dissatisfaction.     From  the  various   and  contradictory  statements  bj 
different  authors,  we  obtain  but  one,  and  that  a  decidedly  negcUive  result-^ 
namely,  that  the  condition  of  the  blood  of  scurvy  patients,  so  far  as  we 
understand  it  at  the  present  time,  shows  no  peculiarities  which  might  not 
occur  as  well  in  other  pathological  processes." 

Extravasations  of  blood  are  found  within  and  beneath  the  skin,  where  they 
are  apparent  before  death,  and  between  the  fibres  of  muscles.  The  gums  are 
swollen,  ulcerated,  and  sometimes  sloughing.  A  bloody  serum  is  often  found 
in  the  joints,  associated  sometimes  with  intra-articular  ulcerations.  A  sero- 
sanguinolent  liquid,  often  in  considerable  or  large  quantity,  together  with 
inflammatory  products  in  a  certain  proportion  of  cases,  is  contained  in  the 
pericardial  and  pleural  cavities.  The  spleen  is  often  enlarged  and  soflened. 
Parenchymatous  and  fatty  degenerations  of  the  heart,  muscles,  liver,  and 
kidneys  have  been  found.  The  kidneys  may  be  infiltrated  with  blood  and 
inflamed.  Ecchymoses  are  observed  in  many  internal  situations — namely,  on 
the  serous  membranes,  the  bronchial  mucous  membrane,  within  the  whole 
tract  of  the  alimentary  canal,  and  in  the  urinary  passages.  The  extravasa- 
tions are  evidently  secondary  to,  and  dependent  upon,  the  morbid  blood- 
changes.  The  mode,  however,  in  which  the  latter  give  rise  to  the  former  is 
not  clearly  understood.  Either  the  blood  is  so  altered  that  it  escapes  from 
the  vessels,  or  the  nutrition  of  the  walls  of  the  vessels  is  impaired,  so  that 
they  do  not  offer  adequate  resistance  to  the  pressure  of  the  blood,  or,  again, 
paralysis  affecting  the  vaso-motor  nerves  may  be  a  pathological  element.  It 
is  not  impossible  that  each  of  these  conditions  enters  into  the  mechanism. 

Clinical  History. — The  symptomatic  events  which  are  characteristic  of 
the  disease  are  preceded  by  general  weakness  and  lassitude.  Patients  are 
listless,  apathetic,  and  indisposed  to  either  mental  or  physical  exertion.  The 
appetite  fails  and  pallor  of  the  surface  is  marked.  These  symptoms  pro- 
gressively increase.  The  more  characteristic  events  are  swelling  and  spongi- 
ness  of  the  gums,  which  bleed  either  spontaneously  or  on  slight  pressure, 
hemorrhage  from  the  mucous  surfaces  in  other  situations,  and  extravasation 
of  blood  within  and  beneath  the  skin.  The  fungous  appearance  of  the  gums 
is  chiefly  marked  around  the  teeth.  It  is  less  marked  in  situations  where  the 
teeth  are  wanting.  The  teeth  may  become  loose,  and  they  sometimes  either 
fall  out  or  can  be  easily  removed.  The  prolabia  are  notably  pale,  presenting 
a  striking  contrast  to  the  redness  of  the  gums.  Hemorrhages  are  frequent 
from  the  different  outlets — namely,  the  nostrils,  mouth,  vagina,  and  intestinal 
canal.  It  is  rare  from  the  bronchial  tubes.  The  ecchymoses  apparent  on 
the  cutaneous  surface  are  cither  in  the  form  of  petechise  or  of  patches  of  vari- 
able, size  ;  and  generally  these  forms  are  conjoined.  They  are  either  limited 
*  Philadelphia  Hospital  Reports,  vol.  L,  1890. 
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to  or  most  abundant  on  the  trunk  and  lower  extremities.  The  ecchymoses 
undergo  the  same  successive  alterations  in  color  as  when  due  to  contusions. 
A  slight  bruise  suffices  to  produce  them  in  any  part  of  the  surface  of  the 
body.  They  occur  sometimes  beneath  the  conjunctiva  and  within  the  globe 
of  the  eyes ;  into  the  joints,  between  the  muscles,  in  the  serous  cavities,  occa- 
sionally between  the  meninges  of  the  brain,  and  beneath  the  periosteum. 
Fetor  of  the  breath  is  usually  a  marked  symptom. 

The  skin  is  dry  and  rough,  compared  by  Larrey  to  that  of  a  plucked  fowl. 
The  ankles  are  often  oedematous,  and  some  oedema  of  the  face  is  not  infre- 
quent. The  patient  complains  of  pain  in  the  loins  and  in  the  extremities, 
especially  the  lower  limbs.  The  muscles  of  the  lower  limbs  are  swollen  and 
hard.  Palpitation  and  dyspnoea  are  excited  by  slight  exertion.  Hasmic 
murmurs  are  heard  over  the  heart.  Pain  referred  to  the  chest  is  not  un- 
common. The  bowels  are  in  some  cases  constipated,  in  other  cases  loose,  or 
looseness  may  succeed  constipation  in  the  progress  of  the  disease  in  the  same 
case.  The  urine  is  diminished  in  quantity.  The  excretion  of  urea  and  of 
chlorides  is  diminished.  The  excretion  of  potash,  either  absolutely  or  rela- 
tively to  that  of  soda,  is  increased.  The  phosphates  are  also  increased  in 
quantity.  The  specific  gravity  is  usually  higher  than  normal,  and  the  color 
is  more  intense.  The  urine  often  is  albuminous.  There  is  absence  of  pyrexia 
except  as  symptomatic  of  an  inflammatory  complication.  The  pulse  is  some- 
times slower  than  in  health,  but  it  becomes  rapid  on  any  exertion.  It  is 
always  soft  and  compressible.  The  temperature  of  the  body  is  somewhat 
lowered.  The  spirits  are  depressed.  The  patient  frequently  longs  for  fresh 
vegetables  and  fruit. 

These  symptoms  are  more  or  less  marked.  In  extreme  cases  or  in  an 
advanced  stage  of  the  disease  the  prostration  is  great.  Slight  exertion  occa- 
sions syncope.  The  patient  may  fall  into  a  state  of  collapse.  This  is  likely  to 
follow  abundant  hemorrhage.  Old  ulcers  and  cicatrices  sometimes  reopen, 
and  bones  which  had  been  fractured  and  united  may  become  separated. 
Ulcerations  occur  within  the  mouth  and  over  the  ecchymoses  on  the  skin. 
Weakness  of  vision,  day-blindness,  and  night-blindness  are  not  uncommon. 
Inability  to  sleep  is  common,  but  generally  the  mental  faculties,  although 
weakened,  remain  intact.  In  cases  which  are  comparatively  mild  general 
debilitv,  mental  depression,  pain  in  the  back  and  lower  limbs,  together  with 
the  other  symptoms,  are  more  or  less  marked,  but  not  excessive ;  and  asso- 
ciated with  these  symptoms  are  spongy  swelling  of  the  gums  and  ecchy- 
moses beneath  the  skin. 

Scorbutus  may  exist  as  the  sole  affection,  but  it  is  frequently  combined 
with  other  diseases.  It  may  be  combined  with  dysentery,  and  the  latter 
affection  is  then  called  scorbutic  dysenteri/.  It  may  coexist  with  typhus  and 
with  typhoid  fever.  It  may  be  accidentally  associated  with  a  variety  of  dis- 
eases which  are  liable  to  mask  the  scorbutic  affection.  The  recognition  of 
its  coexistence  with  other  diseases  is  of  great  importance  with  reference  to 
appropriate  treatment. 

Secondary  affections  or  true  complications  which  are  likely  to  occur  are 
lobar  pneumonia,  pulmonary  hemorrhagic  infarctions,  pulmonary  gangrene, 
pericarditis  and  pleuritis  with  bloody  effusion,  and  acute  diffuse  nephritis. 

Pathological  Character. — The  essential  characteristic  blood-change  in 
this  affection  is  not  as  yet  determined.  There  is  doubtless  a  deficiency  as 
regards  certain  of  the  constituents  of  the  blood,  but  the  particular  deficiency 
which  belongs  specially  to  the  affection  is  a  matter  of  question.  Garrod  con- 
siders that  the  special  deficiency  relates  to  the  salts  of  potassa.  That  this 
deficiency  enters  into  the  pathological  condition  is  probable,  but  that  it  coo- 
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The  morbid  condition  of  the  blood  peculiar  to  scurvy  may  exist  to  a 
greater  or  less  extent  when  the  most  striking  symptomatic  features  of  the 
disease  are  not  present^ — namely,  the  subcutaneous  ecchymoses  and  hemor- 
rhages from  mucous  outlets.  Under  these  circumstances  the  disease  may  be 
overlooked.  Thus,  Hammond,  Woodward,  and  others  state  that  in  cases 
called  in  army  sick-reports  cases  of  general  dehiliti/  the  disease  is  not  infre- 
quently incipient  or  not  fully-developed  scorbutus.  The  pain  in  the  back 
and  muscles  of  the  lower  limbs  may  lead  the  practitioner  for  a  time  to 
consider  the  disease  as  muscular  rheumatism  or  myalgia.  When  associated 
with  other  diseases,  such  as  dysentery  and  the  essential  fevers,  it  is  liable  to 
be  overlooked.  The  appearance  of  the  gums  is  highly  important  with  refer- 
ence to  the  diagnosis  in  the  cases  in  which  petechiae  or  vibices  are  wanting ; 
and  when,  from  the  appearance  of  the  gums  and  other  symptoms,  the  scor- 
butic condition  is  suspected,  an  investigation  of  the  diet  may  lead  to  the 
knowledge  of  facts  which  will  tend  to  settle  the  diagnosis.  This  investigation 
is  important,  not  only  in  army  or  naval  practice  and  in  public  institutions, 
but  in  private  cases  in  which  the  symptoms  point  to  scurvy.  It  is  to  be 
added  that  in  children  before  dentition  and  in  aged  persons  who  have  lost 
their  teeth  the  characteristic  appearances  of  the  gums  may  be  wanting. 
They  are  also  wanting  in  rare  instances  irrespective  of  these  circumstances. 

Prognosis. — In  cases  of  scurvy  in  which  the  ecchymoses  are  many  and 
large,  or  in  which  hemorrhage  from  the  mucous  outlets  is  profuse,  the  danger 
to  life  is  great.  Life  may  be  destroyed  by  rapid  hemorrhagic  effusion  into 
the  pleural  or  pericardial  cavities.  Meningeal  hemorrhage  is  sometimes  the 
immediate  cause  of  death.  Sudden  death  sometimes  occurs  from  syncope 
induced  by  muscular  exertion.  If  the  causes  which  have  produced  the  dis- 
ease continue  in  operation,  it  proves  fatal  in  a  large  proportion  of  cases. 
Before  the  pathology  and  causation  were  as  well  understood  as  now  the 
mortality  from  this  disease  among  soldiers  and  seamen  was  often  very  large. 
Associated  with  other  diseases,  it  contributes  indirectly  to  their  fatal  termi- 
nation, and  it  stands  in  the  way  of  recovery  from  wounds  and  surgical  ope- 
rations which  otherwise  would  not  prove  serious. 

Promptly  recognized  and  judiciously  treated,  the  disease  may  be  expected 
to  end  in  recovery  in  a  large  proportion  of  cases.  It  has  no  definite  dura- 
tion. It  continues  for  a  longer  or  shorter  period,  according  to  the  extent  to 
which  it  has  advanced,  the  amount  and  situations  of  hemorrhagic  extrava- 
sation, the  previous  condition  of  the  patient,  etc.  The  recovery  is  usually 
gradual,  not  infrequently  tedious,  and  the  system  is  likely  to  remain  debili- 
tated for  a  long  time. 

Prevention. — The  disease  may  be  prevented  by  a  diet  embracing  the 
requisite  variety  of  alimentary  principles,  and  this  is  secured  by  a  proper 
variety  of  animal  and  vegetable  food.  With  the  knowledge  of  this  fact,  and 
with  due  attention  to  its  practical  application,  scurvy  should  never  occur  except 
under  circumstances  which  render  the  means  of  its  prevention  unavailable. 
Its  occurrence  is  always  an  occasion  for  reproach  when  articles  of  food  con- 
taining adequate  supplies  for  the  healthful  constitution  of  the  blood  can  be 
obtained.  It  is  chiefly  in  military  campaigns  and  long  sea-voyages  that  there 
are  difficulties  in  the  way  of  prevention.  These  difficulties,  however,  may 
generally  be  met  by  providing  antiscorbutic  articles  of  diet ;  and  with  refer- 
ence to  these  difficulties  the  knowledge  of  the  various  articles  which  may 
furnish  the  needed  alimentary  principles  is  of  vast  importance.  The  preven- 
tion of  this  disease  has  been  made  practicable  under  all  circumstances  by  the 
preservation  of  meats,  vegetables,  and  fruits  in  hermetically-sealed  cans. 
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Lemon-juice  or  lime-jmce  bas  lonir  been  known  i 
butie.  Experience  baB  abundmitl y  sUown  tbat  one 
the  fresh  juice  will  prove  an  effectual  preventive  3 
lnn*ir  voyages  without  fresh  provisiona.  For  eon^ 
the  juice  can  be  reduced  in  bulk  by  evaporation 
effect nal  antiscorbutic.  Pure  citne  acid,  although 
not  a  substitute  for  the  fresh  juice  of  the  fruiL  C 
antiscorbutic  reget-ables  is  the  potato.  It  is  mes 
Pickles^  onions,  raw  cabbage  or  sanerkraut,  the  wa 
Oriiciferm^  ate  to  be  reckoned  among  the  valuable 
Green  corn,  green  apples,  and  mo^t  of  the  eseult 
They  are  more  so  unripe  than  ripe,  Spruce  and 
antiscorbutics.  Many  vegetables  which  do  not 
diet  may  often  be  used  as  antiscorbutics  in  milt 
articles  which  have  been  named  are  not  to  be  ob( 
tables  now  referred  to  which  experience  has  shewn 
vention  of  scurvy  are  the  sorrel  {Rumejc  aectmt^lki 
ptHfium  alhtim)^  the  bulb  of  the  wild  artichoke,  a 
aa  the  Agnve  Americtj^na  or  matjue^^  indigenous 
Mexico^  the  prickly  pear   (^Cachu   apuniii)^  and 

Walei*  suggests  that ''  in  the  event  of  the  ocol 
exhituBtion  of  the  fresh* vegetable  stores,  various  <j' 
sucli  aft  mustard  J  radiMhes,  tumipSj  and  cresses,  eoH 
board  if  seed;*  are  provided,''  * 

That  the  antiscorbutic  virtue  of  certain  vcgetahli 
greater  or  less  cKtent^  on  the  presence  of  the  sah 
probable.     These  salts,  isolated^  are  useful  in  th<^-  < 
treatment  J  but  e^cperience  has  shown  that  they  f^^n-' 
scorbutic  articles  of  diet. 

Finally,  in  addition  to  dietetic  tneaus,  attenti' 
ness,  avoidance  of  unnecessary  exposure  and  i>]r 
of  a  nature  to  produce  cheerfulness^  constitute 
prophylaxis, 

TfiKATMEyT. — The  dietetic  means  of  prevenlif 
of  the  treatment.     The  juice  of  lemons,  orang 
taken  freefy,  but  of  counse  not  to  such  an  extt*t 
stomach.     The  antiscorbutic  Tcgetabtea  aM  ft 
as  abundantly  as  the  digestive  powers  p^raiil. 
and  farinaceotiH  fond.      Remedies  to  iInp^" 
digestion  are  iiidieated^ — namel}',  cjuinia,  kwI 
tures,  the  mineral  acidn,  and  chalybeate  pr- 
are  useful:     The  bit  art  rate  or  the  citrate  tur 
cider  in  small  fjuantitjes,  if  an  agreeable  S 
useful.     In  short,  the  chief  objects  of  tr^.-iw 
mentary  principlefv  needed  for  the  health> 
in  vi  go  rat  ion  of  the  sjMem, 

Particular  .symptoms  or  disorders  daim 
to  those  liavin^'  reference  to  the  objed*' 
relieved  by  toiKl  laxatives  or  simple  eoi  l 
is  to  be  controlled  by  anodyne  and  astn*- 
skin  indicates  i^ponging  with  tepid  wat»^ 
and  hmbs  may  be  alleviated  by  frietj<ii 
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liniments.  Stiffness  of  the  joints,  which  sometimes  occurs,  is  to  be  prevented 
or  removed  by  passive  movements.  The  condition  of  the  mouth  calls  for 
astringent  collutories.  Ulcerations  in  the  mouth  or  on  the  skin  are  to  be 
treated  locally  on  general  principles.  Hemorrhage  from  the  different  outlets 
is  to  be  restrained  by  haemostatic  remedies. 

It  is  hardly  necessary  to  add  that  the  scorbutic  condition,  when  asso- 
ciated with  dysentery,  typhus  or  typhoid  fever,  or  with  any  disease,  claims 
the  same  dietetic  and  other  measures  of  treatment  as  does  scorbutus  exist- 
ing alone. 

Purpura   Simplex,    Purpura   Rheumatica,  and   Purpura 
HsBxnorrEagica  (Morbu&  Maculosus  Werlhofli). 

The  term  purpura  is  applied  to  circumscribed  extravasations  of  blood  into 
the  skin.  Purpuric  spots  are  bright-red,  livid,  or  dark  purplish-red  in  color, 
do  not  disappear  on  pressure,  and  are  unattended  by  itching  or  other  signs  of 
local  irritation.  Small  extravasations  of  blood,  from  the  size  of  a  pin-point 
to  that  of  a  finger-nail,  are  called  petechias.  Larger  extravasations  are 
called  ecchymoses.  If  the  hemorrhages  take  the  form  of  lines  or  broad 
stripes,  they  are  called  vibices.  The  purpuric  spots  generally  are  not  ele- 
vated, but  they  sometimes  appear  as  small  papules  around  the  hair-follicles 
(purpura  papulosa,  lichen  lividus),  or  as  wheal-like  nodules  (purpura  urti- 
cans), or  rarely  there  are  formed  bullae  containing  blood  (purpura  bullosa). 
The  extravasated  blood  undergoes  the  usual  changes  of  color,  becoming 
brown,  green,  and  yellow. 

Purpura  may  be  due  to  a  great  variety  of  causes.  It  is  customary  to  dis- 
tinguish between  secand<iri/  or  symptomatic  purpura  and  primary  or  uiiopathic 
purpura ;  but  it  is  probable  that  in  many  cases  so-called  idiopathic  purpura 
is  really  symptomatic  of  some  underlying  morbid  condition. 

The  following  may  be  mentioned  as  the  leading  causes  of  secondary  pur- 
pura :  injury,  including  the  bites  of  insects ;  passive  congestion ;  various 
drugs,  such  as  iodide  of  potassium,  phosphorus,  copaiba  balsam,  ergot,  chlo- 
ral hydrate,  and  mercury  ;  snake-bites ;  embolism  or  thrombosis  of  cutaneous 
vessels ;  cachexiae,  as  tuberculosis,  cancer,  Bright's  disease,  and  cirrhosis  of  the 
liver ;  profound  anaemia,  as  pernicious  anaemia  and  leucocythaemia  ;  diseases  of 
the  nervous  system ;  infectious  diseases,  as  smallpox,  typhus  fever,  and  typhoid 
fever ;  acute  ulcerative  endocarditis,  measles,  scarlet  fever,  acute  articular  rheu- 
matism, malaria,  cholera,  yellow  fever,  cerebro-spinal  meningitis,  and  icterus 
gravis ;  and,  finally,  scorbutus.  Purpura  may  be  accidentally  present  in  the 
course  of  any  disease. 

Purpura  is  distinguished  as  primary  or  idiopathic  when  it  is  not  dependent 
upon  any  other  disease.  As  has  already  been  mentioned,  there  is  some  doubt 
whether  even  in  these  cases  the  purpura  be  not  symptomatic,  but  with  our 
present  knowledge  it  is  convenient  to  treat  of  purpura  as  sometimes  an 
idiopathic  disease. 

Idiopathic  or  primary  purpura  is  usually  subdivided  into  three  varieties — 
namely,  purpura  simplex,  purpura  rheumatica,  and  purpura  haemorrhagica, 
or  morbus  maculosus  Werlhofii.  No  sharp  lines  of  distinction  can  be  drawn 
between  these  varieties.  They  merge  into  each  other  by  every  grade  of 
transition,  so  that  it  is  often  difficult  to  classify  cases  according  to  these 
subdivisiops. 

Purpura  simplex  is  the  mildest  form  of  idiopathic  purpura.  Hemorrhage 
occurs  only  in  the  skin,  and  not  from  mucous  membranes.  Purpura  simplex 
occurs  both  in  the  robust  and  in  the  debilitated.  The  purpura  may  be  pre- 
ceded or  accompanied  by  languor,  loss  of  appetite,  aching  of  the  limbs,  and 
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slight  fever,  or  there  may  be  no  constitutional  disturbance  whatever.  Par- 
puric  spots  occupy  chiefly  the  lower  extremities,  or  they  may  extend  to  the 
trunk  and  upper  extremities,  and  in  rare  instances  to  the  face.  Only  a  single 
crop  of  purpuric  patches  may  develop,  in  which  case  recovery  takes  place  in 
between  ten  and  fourteen  days,  or  the  disease  may  be  prolonged  for  several 
weeks  by  the  appearance  of  successive  crops.  Even  in  mild  cases  of  purpura, 
hemorrhages  from  mucous  surfaces;  particularly  haematuria,  may  occur,  thus 
showing  the  close  relationship  which  exists  between  the  different  varieties  of 
the  disease.  Purpura  simplex  is  not  uncommon  in  elderly  persons.  It  is 
then  called  purpura  senilis. 

Purpura  rheumatica — or,  as  it  is  also  called,  peliosts  rhcumatica — is  charac- 
terized by  the  combination  with  purpura  of  rheumatic  pains  in  the  joints,  and 
sometimes  with  actual  inflammation  of  the  joints.  There  are  often  moderate 
fever,  debility,  and  gastric  disturbances.  The  joint  affection  may  precede  or 
accompany  the  purpura,  or  it  may  disappear  when  the  purpuric  eruption  occurs. 
The  duration  is  generally  between  ten  days  and  three  weeks,  but  relapses  are 
common,  especially  when  the  patient  walks  too  soon.  Kheumatic  purpura  is 
most  common  in  males  between  twenty  and  thirty  years  of  age.  The  affec- 
tion of  the  joints  is  etiologically  distinct  from  acute  articular  rheumatism. 
Joint  affections  are  common  in  all  forms  of  primary  purpura,  and  in  general 
in  diseases  characterized  by  a  hemorrhagic  diathesis.  The  propriety,  there- 
fore, of  distinguishing  rheumatic  purpura  as  a  separate  variety  of  the  disease 
is  questionable.  The  occurrence  of  hemorrhages  from  mucous  membranes  in 
some  cases  which  have  been  classified  as  rheumatic  purpura  shows  the  rela- 
tionship of  this  to  the  following  variety  of  idiopathic  purpura. 

Purpura  hsemorrhagica  is  not  an  appropriate  name  for  the  variety  of  pur- 
pura now  to  be  described,  as  every  kind  of  purpura  is  hemorrhagic.  The 
name  morbus  maculosus  WerUiofii,  or  Werlhof 's  disease,  is  the  one  adopted  by 
German  and  many  English  writers.  This  variety  of  purpura  is  characterized 
especially  by  the  occurrence  of  hemorrhages,  often  profuse,  from  mucous  sur- 
faces. The  hemorrhages  in  the  skin  usually  are  larger  and  greater  in  number 
than  in  purpura  simplex.  Constitutional  symptoms  are  more  marked  and  the 
prognosis  is  graver.  The  disease  is  somewhat  more  frequent  in  females  than 
in  males.  It  develops  oftenest  between  fifteen  and  thirty  years  of  age.  Ii 
may  occur  in  previously  healthy  individuals,  but  it  is  more  common  in  those 
whose  constitution  is  enfeebled  by  disease  or  bad  hygienic  surroundings. 
Pregnancy  and  the  puerperal  state  have  been  thought  to  aid  in  the  causation. 

The  first  manifestation  of  morbus  maculosus  Werlhofii  may  be  the  appear- 
ance of  purpuric  spots  in  the  skin,  or,  less  frequently,  hemorrhage  from  some 
mucous  surface.  Often,  however,  there  are  vague  premonitory  symptoms, 
such  as  malaise,  anorexia,  vomiting,  pains  in  the  muscles,  and  even  slight 
fever.  Pain  and  swelling  of  the  joints  may  occur  as  an  early  symptom. 
Hemorrhages  occur  from  the  nose,  mouth,  throat,  stomach,  intestine,  and 
urinary  organs.  Bronchial  and  pulmonary  hemorrhages  are  rare.  In  seTcre 
cases  hemorrhages  take  place  into  serous  cavities,  and  even  into  the  substance 
of  internal  organs.  Petechiae  and  ecchymoses  can  be  detected  in  the  visible 
mucous  membranes.  As  in  all  forms  of  purpura,  hemorrhages  are  liable  to 
occur  in  parts  of  the  skin  subjected  to  pressure  or  injury.  In  distinction 
from  scurvy,  the  gums  are  not  swollen  and  inflamed.  Constitutional  disturb- 
ance may  be  slight  or  even  wanting,  but  often  it  is  marked.  There  may  be 
fever,  which  is  usually  moderate,  but  is  sometimes  high.  The  patient  some- 
times sinks  into  a  typhoid  state.  There  may  be  diarrhoea,  colicky  pains,  and 
other  severe  gastric  and  intestinal  symptoms.  Endocarditis  and  acute  hem- 
orrhagic nephritis  are  occasional  complications.  There  sometimes  is  acute 
splenic  tumor.      Perforative  peritonitb  has  been  known  to  oceor.    Symp- 


HEMOPHILIA.  1 1 05 

toms  of  ansemia,  such  as  vertigo,  weakness,  functional  cardiac  disorders,  and 
oodema,  develop  in  proportion  to  the  loss  of  blood.  Hemorrhage  may  occur 
into  the  brain  or  its  meninges.  Death  may  result  from  loss  of  blood  or  from 
grave  constitutional  disorder,  marked  especially  by  typhoid  symptoms  or  from 
Bome  complication. 

The  duration  of  the  disease  is  usually  between  two  and  four  weeks,  but  it 
may  be  protracted  for  many  months.  The  prognosis  in  general  is  favorable, 
but  it  is  necessary  to  be  cautious  in  expressing  a  positive  opinion  on  this 
point,  as  even  in  apparently  mild  cases  grave  symptoms  may  develop.  As  has 
already  been  remarked,  there  are  cases  representing  every  grade  of  transition 
from  the  mildest  purpura  simplex  to  the  most  severe  purpura  haemorrhagica. 

The  DIAGNOSIS  from  scorbutus  is  based  especially  upon  the  absence  of 
swelling  of  the  gums  and  of  ulcerative  inflammations  elsewhere,  by  the  lack 
of  the  cachexia  which  antedates  and  accompanies  scurvy,  by  the  absence  of 
the  dietetic  causation  of  scurvy,  and  by  the  comparative  inefficacy  of  the 
dietetic  regimen,  which,  as  a  rule,  promptly  relieves  the  symptoms  of  scurvy. 
According  full  force  to  these  points  of  difference,  it  must  be  admitted  that 
they  do  not  establish  conclusively  the  non-identity  of  purpura  haemorrhagica 
and  scorbutus,  nor  do  they  always  suffice  to  enable  the  practitioner  to  make 
with  positivcness  the  differential  diagnosis. 

Nothing  is  known  as  to  the  essential  cause  of  purpura  haemorrhagica. 
Changes  have  been  surmised  to  exist  in  the  walls  of  the  blood-vessels,  in 
the  composition  of  the  blood,  and  in  the  nervous  system,  but  none  have 
been  demonstrated  which  can  fairly  be  considered  causative.  Infection  has 
also  been  suggested  as  a  cause. 

The  objects  of  treatment  in  cases  of  purpura  haemorrhagica  are — the  res- 
toration of  the  normal  constitution  of  the  blood,  increase  of  the  vital  powers, 
and  arrest  or  restraint  of  hemorrliage.  With  reference  to  these  objects  the 
diet  should  be  nutritious  and  varied,  and  digestion  is  to  be  aided  by  tonic 
remedies,  together  with  wine  or  spirits  in  small  quantity  if  the  immediate 
effect  be  good.  In  view  of  the  difficulty  in  always  discriminating  purpura 
from  scorbutus,  and  of  there  being  ground  for  supposing  that  the  same  mor- 
bid condition  of  the  blood  exists  in  both  affections,  the  treatment  should 
embrace  the  dietetic  and  other  measures  which  experience  has  shown  to  be 
useful  in  cases  of  scorbutus.  Of  tonic  remedies,  the  dilute  sulphuric  acid  is 
especially  recommended.  This  remedy  has  the  advantage  of  being  agree- 
able to  the  taste  if  added  Xo  a  proper  quantity  of  water  and  syrup.  It  may 
be  given  in  doses  of  from  five  to  fifteen  drops  every  two  hours.  Quinia  is 
often  combined  with  the  sulphuric  acid.  Haemostatics  are  to  be  given  with 
reference  to  the  hemorrhage.  Krgot  or  ergotin  has  been  highly  recommended. 
The  gallic  acid,  the  muriated  tincture  of  iron,  and  the  acetate  of  lead  are 
remedies  which  may  be  employed.  The  oil  of  turpentine  has  been  recom- 
mended us  a  valuable  remedy  in  this  affection.  It  is  important  that  the 
patient  .should  preserve  the  recumbent  posture  in  bed,  avoiding  all  unneces- 
sary exertion. 

H89mophilia. 

Haemophilia,  or  haematophilia,  is  a  congenital  and  usually  an  hereditary 
affection,  characterized  by  a  tendency  to  immoderate  blee<ling,  traumatic 
or  spontaneous,  and  often  associated  with  swelling  of  the  joints.  Persons 
with  this  diathesis  are  called  "  bleeders."  No  other  disease  illustrates  in 
so  striking  a  manner  transmission  by  inlieritance.  The  diathesis  has  been 
traced  through  successive  generations  of  the  same  family  for  more  than  two 
hundred  years.     Males  are  far  aiore  liable  to  the  disease  than  females,  the 
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ratio  being  as  11  of  the  former  to  1  one  of  the  latter.^  The  diathesu  u 
transmitted,  however,  far  more  frequently  through  the  female  memben  of 
bleeder  families  than  through  the  male  members.  The  daughters  of  a  bleeder 
family,  even  when  not  themselves  bleeders,  transmit  the  diathesis  t^  their  mm. 
A  son  of  a  bleeder  family,  if  himself  a  bleeder,  should  he  live  to  beget  ebildm 
more  frequently  transmits  the  disease  to  his  grandsons,  through  his  daughtcn, 
than  directly  to  his  own  children.  The  male  members  of  a  bleeder  family. if 
not  themselves  bleeders,  rarely  transmit  the  disease  to  their  descendants.  It 
rarely  happens  that  all  of  the  members  of  a  family  are  bleeders.  It  is  uneer- 
tain  whether  the  diathesis  ever  dies  out  in  a  family,  although  it  may  pass  over 
one  or  more  generations.  It  has  been  noted  that  the  females  of  bleeder  faa- 
ilies  are  very  fertile.  In  12  such  families  there  were  120  children  (Wackt* 
muth). 

Haemophilia  may  develop,  as  it  were  spontaneously,  in  individuals  coming 
from  a  healthy  family  stock.  Such  persons  may  become  the  starting-pcnou 
of  new  bleeder  families.  Even. in  these  spontaneous  eases  the  diathesis  kcm 
to  be  congenital.'  Probably  in  a  considerable  number  of  the  apparently  spoa- 
taneous  cases  a  full  knowledge  of  the  ancestral  history  would  reveal  trails* 
mission  by  heredity. 

A  larger  number  of  instances  of  haemophilia  have  been  reported  amotg 
the  Anglo-Grermanic  nations  than  among  other  races.*  The  affection  has  beei 
repeatedly  observed  in  Jews.  It  seems  to  be  more  common  in  cold,  moist 
climates  than  in  warm  climates.  Although  a  large  proportion  of  bJeeden 
have  been  blondes,  with  fair,  delicate  skin  and  prominent  superficial  veins,  it  it 
not  likely  that  any  such  constitutional  peculiarity  is  involved  in  the  etiologr 
of  haemophilia. 

The  essential  causes  of  haemophilia  are  wholly  unknown.  It  is  reasontUe 
to  suppose  that  abnormal  constitution  of  the  vascular  walls  and  deficient  coos- 
ulability  of  the  blood  are  involved  in  the  causation,  but  we  have  nn  p»0!i!iT* 
data  upon  which  to  base  these  suppositions.  No  morbid  changes  have  X^^tu 
found,  with  any  uniformity,  after  death  from  haemophilia.  An  abnormal  thin- 
ness of  the  arterial  walls  has  been  noted  in  several  cases.  It  is  pr^ssible  tin: 
there  are  defects  pertaining  to  the  fibrin-factors  or  to  the  bl<x)d-plate*,  tai 
these  have  not  been  ascertained. 

There  is  usually  nothing  indicative  of  cither  this  diathesis  or  auirht  abn-r- 
mal  prior  to  the  occurrence  of  a  hemorrhage,  which  is  with  difficulty,  if  at  ill. 
controlled.  The  diathesis  is  sometimes  manifested  immediately  after  birth  lij 
profuse  and  sometimes  uncontrollable  bleeding  from  the  umbilicus.  M-rf 
fre(|nently,  tho  affection  is  made  apparent  at  a  later  date,  but  during  the  fir-i 
few  years  of  life.  It  is  exceptional  for  the  diathesis  not  to  bo  (lisi.oven-1 
until  after  the  socotmI  dentition.  Persons  having  this  diathesis  c«>ntinu»"  :  ■ 
lose  }>l(>od  frr»m  an  insiprnificant  wound,  such  as  that  produced  bv  a  punoturr. 
a  slight  cut,  a  leech-bite,  or  the  extraction  of  a  tooth,  all  efforts  to  amst  th? 
hemorrhage  proving  ineffectual  until  syncope  occurs,  which  may  pn»ve  faial. 
and  if  not  fatal  the  loss  of  blood  induces  a  notable  degree  of  anieraia.  Th< 
hemorrhagic  diathesis  also  leads  to  extravasation  of  blood,  often  exton-i'.'. 
within  and  beneath  tho  integument,  resulting  from  slight  contusions.  Ibm- 
orrhage  is  also  likely  to  occur  from  the  nose  and  the  gums,  and  less  friHjmij^'j 
tho  stomach,  the  intestine,  and  the  urinary  passages.  Hemorrhages  int«i  inttr 
nal  organs  which  are  removed  from  any  external  mechanical  influences  are  vtri 

'  Of  780  cases  collected  by  Duuii.  717  were  males  and  6.'i  females  (AtH<ytc%in  J'^^r. 
(>/  Mfd.  Sricnrfs,  Jan.,  188.'>). 

•  A  full  account  of  tlie  American  literature  on  this  subject  will  be  found  in  the  anii> 
by  iMinn  alK>ve  cited,  and  in  the  article  on  "Haemophilia,"  by  <")sler,  in  A  iiyf't*  i? 
Pradirtd  Mtdicitir^  hj  Americnu  Authors,  Philadelphia,  1885,  vol.  iii. 
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Tare,  if  indeed  they  occur  at  all.  In  females,  in  whom  the  diathesis  is  gener- 
ally less  marked  than  in  males,  the  menstrual  flow  usually  is  profuse  and  post- 
partum hemorrhage  is  ahundant. 

As  in  other  diseases  with  a  hemorrhagic  diathesis,  there  is  a  tendency  to 
swelling  of  the  joints,  most  frequently  the  knee-joint,  particularly  after  some 
injury.  The  swelling  seems  to  be  due  to  hemorrhage  into  the  joint.  Neur- 
algia, especially  of  the  trigeminus,  is  not  infrequent. 

All  degrees  of  the  haemophilic  diathesis  may  exist,  from  the  rudimentary 
form,  in  which  there  is  simply  a  tendency  to  excessive  but  not  dangerous 
hemorrhage  after  a  wound,  to  tlie  fully-developed  form  which  has  been  de- 
scribed. Children  affected  in  a  marked  degree  with  this  diathesis  rarely  live 
to  adult  age,  but  in  some  instances  the  diathesis  diminishes  or  ceases  after 
childhood ;  and  if  it  continue  in  a  moderate  or  slight  degree  it  may  not  inter- 
fere with  longevity. 

The  prophylactic  treatment  is  the  most  important  in  the  management  of 
haemophilia.  Wounds  are  of  course  to  be  avoided  as  far  as  possible.  The 
diathesis  constitutes  an  insuperable  objection  to  all  surgical  operations  which 
are  not  unavoidable.  Teeth  should  never  be  extracted.  The  operation  of 
circumcision  should  not  be  permitted.  Vaccination  should  be  performed  with 
great  care.  Leeches  should  never  be  applied  to  "  bleeders."  Measures  should 
be  employed  to  invigorate  the  system,  such  as  a  nutritious  diet,  out-of-door 
life,  frequent  bathing,  and  tonic  remedies.  The  marriage  of  female  members 
of  bleeder  families  and  that  of  male  members  who  are  bleeders  should  be 
prohibited.  When  hemorrhage  occurs,  either  from  wounds  or  spontaneously, 
local  measures  to  arrest  the  flow  of  blood  are  to  be  resorted  to  if  practicable., 
and  haemostatic  remedies  are  to  be  given  internally.  [The  fluid  extract  of 
Hydrastis  canadensis  has  been  used  successfully  in  haemophilia  by  Fiirth,  the 
dose  being  30  drops  daily.  Hayem  believes  the  best  haemostatic  in  this 
affection  to  be  the  transfusion  of  entire  blood,  of  which  but  a  small  quantity 
will  sometimes  put  an  end  to  an  otherwise  uncontrollable  hemorrhage.  He 
believes  that  it  acts  by  supplying  to  the  blood  the  elements — the  haemato- 
blasts  or  blood-plaques — which  are  so  active  in  the  formation  of  throm- 
bi.—H.] 
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THE  ZOONOSES,  OR  DISEASES  TRANSMITTED  FROM  ANIMALS 

TO  MAN. 


CHAPTER  I. 
ACTINOMYCOSIS.— ANTHRAX.— GLANDERS.— RABIES. 

Actiuomycoais :  Diagnosis ;  Prognosis ;  Treatment.--Anthrax :  Diagnosis ;  Propuosii; 
Treatment.— Glanders :  Symptoms ;  Diagnosis ;  Prognosis ;  Treatment.— Babies. 

Actinomycosis. 

ACTINOMYCOSIS  is  an   aflfection    which   prevails   extensively  in  cattle 
J\,  and  is  occasionally  observed  in  horses,  swine,  and  dogs.     Its  constant 
association  with  a  parasite  belonging  to  the  species  Cladothrix  and  commonly 
known  as  the  ray -fungus  was  first  demonstrated  by  Bollinger  in  187tJ.    In 
cattle  the  disease  manifests  itself,  for  the  most  part,  as  a  tumor  of  the  jaw 
which  involves  both  the  bone  and  the  soft  parts  investing  it.     The  skin 
covering  the  tumor  is  for  a  time  intact,  but  eventually  ulcerates  and  gives 
exit  to  a  purulent  material  in  which  are  suspended  numbers  of  yellowish 
granules  which,  when  examined  under  the  microscope,  are  found  to  be  com- 
posed of  the  specific  fungus  of  the  disease.     Besides  the  jaw,  the  neck  and 
tongue  of  the  animal  are  frequently  involved  in  the  morbid  process,  and  the 
disease  may  have  its  primary  seat   in    the  stomach,  lungs,  or  integument. 
The  predilection  of  the  affection  for  the  maxillary  bones  is  attested  by  the 
term  ^'  big-jaw  "  popularly  applied  to  it.     In  this  situation  it  bears  a  clode 
resemblance  to  osteo-sarcoma. 

Infection  in  man  may  occur  directly  by  inoculation  with  the  discharges 
of  animals  suffering  from  the  disease  or  by  eating  their  flesh.  A  not  uncom- 
mon mode  of  infection  is  perforation  of  the  mucous  membrane  of  the  mouth 
or  other  parts  with  vegetable  substances  to  which  the  ray-fungi  are  adherent. 
A  number  of  cases  are  on  record  in  which  the  disease  had  its  starting- 
point  in  an  abrasion  of  the  buccal  mucous  membrane  caused  by  chewing  ears 
of  wheat,  barley,  or  rye,  and  it  is  undoubtedly  in  this  manner  that  cattle  are, 
as  a  rule,  infected. 

In  actinomycosis  of  the  lung  the  disease  has  been  traced  to  a  bristle  of 
barley  imbedded  in  the  parenchyma  of  the  organ,  and  in  abdominal  actino- 
mycosis the  morbid  process  has  had  its  origin  in  a  bristle  of  grain  lodged  in 
the  vermiform  appendix.  A  relation  has  been  supposed  by  some  observers 
to  exist  between  dental  caries  and  actinomycosis.  Doubtless,  infection 
through  the  mouth  might  more  readily  occur  in  cases  in  which  the  gums  are 
loosened  around  one  or  more  carious  teeth,  but,  in  view  of  the  frequency  of 
decayed  teeth  and  the  great  rarity  of  actinomycosis,  the  relation  between 
them  must  be  regarded  as  accidental. 

Four  avenues  of  infection  are  generally  recognised :  (1)  The  moath  and 
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throat ;  (2)  the  respiratory  tract ;  (3)  the  utestinal  canal ;  (4)  the  integu- 
ment. 

Secondary  infection  may  occur  through  the  medium  of  the  blood,  the 
fungus  being  swept  along  by  the  current,  either  free  or  in  the  interior 
of  leucocytes.  Secondary  infection  via  the  lymph-vessels  is  rare:  as  a 
rule,  therefore,  the  lymphatic  glands  do  not  participate  in  the  morbid 
process. 

Actinomycosis  in  man  is  distinguished  from  actinomycosis  in  animals  by 
the  much  slighter  tendency  in  the  former  to  the  formation  of  a  circumscribed 
tumor  and  the  much  greater  tendency  to  extension  by  fistulous  burrowing  in 
all  directions.  From  the  throat,  for  example,  the  process  may  extend 
beneath  the  skin  of  the  neck  externally  and  downward  along  the  spinal 
column  to  the  thorax,  involving  the  lungs ;  it  may  perforate  the  diaphragm 
and  invade  the  abdominal  organs ;  in  a  word,  by  continued  extension  in  the 
manner  just  mentioned  and  by  secondary  embolic  deposits  all  the  organs  of 
the  body  may  be  ultimately  involved  in  the  morbid  process. 

On  the  other  hand,  exceptionally,  the  disease  may,  as  in  animals,  remain 
more  or  less  circumscribed,  without  presenting  the  abscess-like  characters 
above  described.  This  is  more  frequently  the  case,  however,  with  the 
secondary  embolic  deposits. 

The  seat  of  the  primary  manifestations  of  actinomycosis  depends  upon  the 
point  of  infection,  the  disease  in  the  great  majority  of  cases  developing  at 
or  in  the  neighborhood  of  the  latter.  Among  421  cases  analyzed  by  Illich, 
the  disease  was  seated  in  the  head  and  neck  218  times ;  in  the  tongue,  16  ;  in 
the  lungs,  58 ;  in  the  abdominal  region,  89 ;  in  the  stomach,  11.  In  29  cases 
the  point  of  infection  could  not  be  determined. 

The  COURSE  of  actinomycosis  is,  as  a  rule,  chronic.  In  exceptional  cases,  in 
which  it  seems  to  be  acute,  it  is  probable  that  the  affection  has  been  latent 
for  some  time  before  the  advent  of  symptoms.  This  statement  is  particularly 
applicable  to  intestinal  actinomycosis,  in  which  the  first  overt  manifestation 
of  the  disease  may  be  caused  by  a  perforative  peritonitis  the  result  of  a  long- 
standing invasion  of  the  intestine. 

The  SYMPTOMS  of  actinomycosis  depend  largely  upon  its  seat.  In  the 
head  and  neck  it  appears  as  a  hard,  indistinctly  circumscribed,  painless  swell- 
ing of  the  soft  part>s,  the  bones  in  man  being  seldom  involved.  Softening 
gradually  takes  place  in  one  or  more  portions  of  the  growth,  and  pus  is  event- 
ually discharged,  in  the  absence  of  surgical  interference,  either  externally 
through  the  integument  or  into  the  mouth  alongside  of  a  carious  tooth. 

When  seated  in  the  lungs  the  disease  runs  a  course  very  similar  to  that  of 
chronic  tuberculosis,  being  attended  with  cough  and  expectoration,  often 
copious,  and  sometimes  fetid  or  hemorrhagic.  There  are  also  pains  in  the 
chest  and  back,  irregular  fever,  and  progressive  emaciation.  Pulmonary 
actinomycosis  may  last  many  years,  its  course  being  diversified  by  marked 
remissions.  The  physical  signs  are  those  of  consolidation  and  cavity-forma- 
tion. In  one  important  particular  the  course  of  pulmonary  actinomycosis 
differs  from  tuberculosis — namely,  in  its  tendency  to  perforate  the  chest-wall 
and  form  a  fistulous  communication  with  the  exterior. 

The  intestinal  form  of  actinomycosis  may  begin  as  a  pseudo-membranous 
inflammation  of  the  intestinal  mucosa,  but,  as  a  rule,  is  not  recognizable 
clinically  until  it  has  involved  the  abdominal  walls,  the  tissues  around  the 
anus  (periproctitis  actinomycotica),  or  the  lumbar  region.  It  may  also  extend 
to  the  bladder,  and  lead  to  perforation  of  that  viscus,  or,  as  above  stated,  its 
first  manifestation  may  be  an  acute  perforative  peritonitis.    Metastatic  deposits 
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in  the  liver  with  consecutive  abscess  are  liable  to  occur  in  this  variety  of  the 
disease. 

When  seated  in  the  integument  actinomycosis  may  assume  the  form  of  a 
fungous  ulceration,  or  it  may  consist  of  nodules  which  cicatrize  in  the  centra 
and  invade  the  integument  in  all  directions.  The  latter  variety  may  be  mis. 
taken  for  lupus  on  superficial  examination. 

The  DIAGNOSIS  is  made  by  microscopic  examination,  although  suspictoos 
of  the  disease  should  be  excited  by  the  characteristic  grayish  or  yellowish 
granulations  contained  in  the  purulent  discharge  of  the  open  ulcers  or  fiata. 
lous  tracts.  When  these  are  examined  microscopically,  they  are  found  to  be 
composed,  for  the  most  part,  of  the  pathognomonic  organism  of  the  disetse, 
the  so-called  ray-fungus.  This  term  is  derived  from  the  peculiar  amnge- 
ment  of  the  fungus,  which  is  in  the  form  of  rods  or  rays  with  rounded  or 
club-chaped  extremities  converging  to  a  common  centre. 

The  PROGNOSIS  is  most  favorable  when  the  disease  is  seated  in  the  bead 
and  neck,  doubtless  because  in  this  situation  it  is  more  amenable  to  surgical 
treatment.  Of  100  cases  in  this  situation,  13  were  fatal,*  whereas  of  34 
cases  of  pulmonary  actinomycosis  analyzed  by  Hodenpyl,  32  died.  The 
prognosis  of  intestinal  actinomycosis  is  undoubtedly  more  favorable  than 
that  of  the  pulmonary  form  of  the  disease,  although,  as  remarked  by  Illidi 
in  his  valuable  monograph,  it  is  a  disease  of  the  gravest  significance.' 

The  TREATMENT  of  actinomycosis  is  altogether  surgical,  and  consists  of 
incision,  curetting,  drainage,  and  injections  of  solutions  of  corrosive  subti- 
mate,  boric  acid,  tincture  of  iodine,  and  other  antiseptic  substances.  When 
superficially  situated  the  disease  is  quite  amenable  to  the  treatment  just  out- 
lined. In  fact,  the  process  has  been  cured  by  simple  incision.  It  is  an  interest- 
ing fact  that  several  cases  treated  with  hypodermic  injections  of  Roch*i 
tuberculin  have  reacted  in  the  same  manner  as  cases  of  tuberculosis. — H.] 

[AnthrSpX  (Malignant  Pustule;  Charbon;  Splenic  Fever; 
Wool-sorters'  Disease). 

Anthrax  attacks  by  preference  the  herbivora,  especially  cows,  sheep,  and 
horses,  and  is  usually  transmitted  to  man  by  inoculation — i*.  «.  by  the  secre- 
tions of  the  diseased  animal  coming  in  contact  with  an  abraded  or  wounded 
surface.  It  may,  however,  be  conveyed  in  other  ways:  by  the  bites  of 
insects,  by  inhalation,  and  by  eating  the  flesh  of  infect^nl  animals. 

The  SYMPTOMS  vary  in  accordance  with  the  mode  of  infection.  When 
acquired  by  inoculation,  they  are  at  first  exclusively  local.  At  the  point  of 
inoculation,  in  which  a  burning  pain  is  felt,  a  papule  speedily  develops. 
This  soon  becomes  vesicular  at  the  summit,  the  contents  of  the  vesicle  being 
either  serous  or  bloody.  The  neighboring  parts  become  extensively  indurated 
and  (Bdematous  and  assume  a  red  or  purple  tint.  The  vesicle  rapidly 
enlarges  and  ruptures,  leaving  behind  a  dark-brown  scab  which  conceals  a 
gangrenous  base.  Streaks  of  redness  indicative  of  lymphangitis  may  be 
traced  from  the  primary  lesion  to  the  nearest  lymphatic  glands,  which  are 
enlarged  and  tender. 

On  the  second  or  third  day  constitutional  symptoms  set  in.  These  consist 
of  severe  pyrexia,  rapid  pulse  and  dry  tongue,  great  prostntioD,  delirium, 

^  Birch-HirBchfeld,  neal-Ewydopadiej  vol.  L,  1894. 
'  "  Eine  hochst  gefdhrdende  ESwMeiL*' 
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diarrhoea,  cyanosis,  dyspnoea,  and  collapse.  Enlargement  of  spleen  and  liver 
is  distinctly  manifest.  In  fatal  cases  death  may  occur  in  from  five  to  eight 
days  after  the  first  signs  of  inflammation.  * 

In  favorable  cases  both  the  local  and  general  symptoms  are  milder ;  the 
gangrenous  patch  sloughs  out,  and  the  ulcer  gradually  heals. 

Instead  of  proceeding  to  the  formation  of  a  distinct  papule  and  vesicle,  the 
local  lesion  may  be  limited  to  an  oedematous  infiltration  of  the  affected  part. 
This  anthrax  oedenia,  to  which  attention  was  called  by  Bollinger,  is  most  apt 
to  be  seated  in  the  eyelid,  but  may  occur  in  other  parts. 

Two  other  forms  of  anthrax  are  recognized — the  ^astro-intestinal  and  the 
thoracic.  In  the  former  the  infection  has  its  starting-point  in  the  gastro- 
intestinal tract.  In  this  variety  the  constitutional  symptoms  are  the  first  to 
attract  attention,  doubtless  because  the  local  process  is  concealed  from  view. 
They  may  be  ushered  in  with  a  chill,  but  this  is  not  constant.  The  leading 
characters  of  this  form  of  infection  are — ^great  prostration  ;  headache ;  nausea 
and  vomiting ;  diarrhoea,  the  evacuations  generally  containing  blood ;  colicky 
pains ;  and  tenderness  ,over  the  liver.  Dyspnoea  is  often  prominent.  The 
patient  rapidly  falls  into  a  stat«  of  collapse,  the  surface  becomes  cyanotic, 
and  death  is  the  inevitable  result  in  the  course  of  from  two  to  seven  days. 
Phlegmonous  areas  may  appear  on  the  surface,  but  the  papule,  vesicle,  and 
eschar  above  described  are  not  seen. 

The  thoracic  variety  of  anthrax  has  received  the  name  of  wool-sorters* 
disease  because  of  its  prevalence  among  those  whose  business  it  is  to  handle 
wool.  Previous  to  its  recognition  and  description  by  Dr.  Bell  of  Bradford, 
England,  fatal  cases  of  this  disease  were  habitually  registered  as  pneumonia, 
congestion  of  the  lungs,  and  bronchitis.  A  chill  or  slight  chilly  sensations 
followed  by  great  prostration,  dyspnoea,  rapid  pulse,  and  vomiting  are  the 
earliest  symptoms.  The  face  becomes  congested  or  cyanotic  and  the  extrem- 
ities cold  or  livid.  There  may  be  a  copious  hemorrhagic  sputum,  but  expec- 
toration is  sometimes  wanting.  Mucous  rdles  are  often  heard  on  ausculta- 
tion, but  the  signs  of  pulmonary  consolidation  are  wanting.  The  latter  fact, 
taken  in  connection  with  the  gravity  of  the  general  symptoms,  should  excite 
suspicions  of  the  true  nature  of  the  disease.  The  thermometer  in  the  axilla 
may  register  a  normal  or  subnormal  temperature,  but  placed  in  the  rectum  it 
will  show  the  existence  of  decided  fever — 102**  to  103®.  The  mind  may 
remain  clear  to  the  last,  or  death  may  be  preceded  by  delirium,  coma,  and 
convulsions. 

The  external  post-mortem  appearances  consist  of  the  above-described 
cutaneous  lesions  and  of  swelling  and  hemorrhagic  infiltration  of  lymph- 
glands.  The  blood  remains  fluid  and  contains  an  abnormal  number  of  white 
cells — leucocytosis.  In  addition,  there  are  sub-serous  ccchymoses,  cloudy 
swelling  of  the  cells  of  the  liver  and  kidney,  granular  degeneration  of  the 
muscular  fibres  of  the  heart,  swelling  and  softening  of  the  spleen,  intumes- 
cence of  the  intestinal  follicles  and  of  the  mesenteric  and  retro-peritoneal 
glands,  and  localized  oedema,  ccchymosis,  and  loss  of  substance  of  the  intes- 
tinal mucosa.  The  last-mentioned  si^ns  are  the  analogues  of  the  cutaneous 
lesions,  and  may  indicate  the  point  of  infection  in  cases  of  the  gastro-intesti- 
nal  variety. 

The  bacillus  anthracis  is  found  in  the  smaller  blood-vessels  throughout  the 
body. 

DiAQNOSis. — The  diagnosis  is  based  upon  known  exposure  to  contagion, 
the  detection  of  the  anthrax  bacillus  in  the  contents  of  the  pustule  and  in 
the  oedema  of  infiltrated  parts,  and  upon  the  results  of  inoculations  in  the 
lower  animals — rabbits,  guinea-pigs,  and  mice. 
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The  PROGNOSIS,  always  grave,  is  most  favorable  when  the  point  of  iooeuU. 
tion  is  accessible  to  surgical  treatment. 

Treatment. — The  treatment  of  anthrax  is  mostly  surgical.  A  crucial 
incision  should  be  made  in  the  pustule  and  pure  carbolic  acid  applied  to  the 
wounded  surface :  or  carbolic  acid  in  solution  (50  centigrammes  of  the  acid 
to  10  grammes  of  glycerin  and  water)  may  be  injected  around  the  point  of 
inoculation.  The  actual  cautery  is  preferred  by  others.  Out  of  40  ease* 
treated  in  Buenos  Ayres  with  the  cautery,  only  1  died.*  Internally,  carbolic 
acid,  (juinine.  calomel, , sodium  salicylate,  and  other  antiseptic  drugs  have 
been  administered,  and,  it  is   claimed,  with  benefit. 

Prophylaxis  is  of  the  utmost  importance.  The  sad  death  of  Hoffmann, 
pathologist  to  the  Greneral  Hospital  of  Vienna,  should  serve  as  a  warning  tu 
those  engaged  in  experiments  with  the  anthrax  bacillus.  '*  After  using  a 
hypodermic  syringe  for  an  experiment  on  animals,  he  sterilized  it  through  a 
spirit  flame  and  administered  to  himself  an  injection  of  morphia.  Blood- 
poisoning  followed,  and  numerous  gangrenous  spots  developed  over  hi» 
body,"— H.] 

[Glanders  (Farcy). 

Glanders  is  a  contagious  and  inoculable  disease  which  prevails  among  the 
equidae — horses,  asses,  and  mules — but  may  be  transmitted  accidentally  to 
other  animals,  excepting  the  bovidse,  and  to  man.  Clinically,  it  presents 
itself  under  two  forms,  according  to  whether  or  not  it  attacks  the  naxal 
cavities.  When  the  latter  are  involved  the  affection  is  known  as  glanden, 
whereas  when  the  lesions  are  chiefly  cutaneous  it  is  called  "  farcy."  It  i?  an 
interesting  fact  that  the  contagiousness  of  this  disease,  which  at  the  pre»;nt 
day  appears  so  manifest  and  so  pronounced,  has  been  contested  from  the 
beginning  of  the  eighteenth  century  up  to  a  comparatively  recent  period. 
EUiotson  of  England  (1833)  and  Rayer  of  France  (1837)  were  probably 
most  instrumental  in  determining  its  contagious  character. 

The  speciflc  infectious  agent  of  glanders  is  a  bacillus  which  was  isolated 
and  cultivated  at  about  the  same  time  by  Bouchard,  Capitan,  and  Charrin  in 
France  and  by  Lofller  and  Schiitz  in  Germany.  It  is  from  2  to  5/i  lung  by 
from  0.5//  to  1.4/i  in  width,  and  is  readily  stained  by  aniline  dyes  in  alkaline 
solution.  It  is  destroyed  in  two  minutes  by  a  temperature  of  100°  C.  and 
in  fifteen  minutes  by  a  solution  of  corrosive  sublimate  of  the  strength  of 
1  :  1000.  In  a  word,  it  offers  little  resistance  to  the  ordinary  microbicides, 
such  as  aeration,  insolation,  heat,  and  putrefaction.  It  invades  by  preference 
the  lymphatic  system,  being  present  in  vej;y  scanty  numbers,  and  therefore 
found  with  great  difliculty,  in  the  blood,  saliva,  and  urine.  It  has  never 
been  found  in  either  the  bile  or  the  milk. 

Man  is  generally  infected  by  the  horse,  and  therefore  those  most  fre- 
quently attacked  with  glanders  are  grooms,  coachmen,  farmers,  veterinary 
surgeons,  cavalry  soldiers,  and  others  whose  occupation  brings  them  in  cIom 
contact  with  this  animal.  Glanders  has  been  communicated  by  the  bit^  of 
an  animal  suffering  from  the  disease,  but  infection  does  not  invariably  occur 
after  such  an  injury.  As  is  well  known,  Claude  Bernard  escaped  the  disease 
after  being  bitten  by  a  glandered  horse.  As  a  general  rule,  infection  occurs 
through  inoculation  of  a  wound  or  minute  abrasion  of  the  integument  or 
mucous  membrane,  although  an  experiment  of  Bab^s  tends  to  prove  that  the 
virus  may  penetrate  the  sound  skin.  This  well-known  bacteriologist  induced 
glanders  in  guinea-pigs  by  rubbing  their  skins  with  a  pomade  cootaining  the 
specific  organism  of  the  disease.  Glanders  has  been  acquired  by  drinking 
^  Annual  of  the  Universal  Medieai  Sciences,  vol.  iii.,  189a 


GLANDERS,  1113 

water  from  the  bucket  used  by  a  diseased  horse  and  by  blowing  the  nose 
with  the  cloth  used  to  clean  the  animal's  nostrils.  The  disease  may  be 
caused  by  the  ingestion  of  meat  contaminated  with  the  secretions  of  an 
infected  animal ;  this  has  been  established  experimentally,  and  is  not  refuted 
by  the  fact  that  such  meat  has  been  eaten  with  impunity.  Experiments  are 
opposed  to  the  view  that  glanders  may  be  acquired  by  inhalation  of  the 
infectious  agent.  As  already  stated,  in  the  great  majority  of  cases  the 
disease  is  acquired  by  man  from  the  horse,  but  a  number  of  instances  of  its 
transmission  from  man  to  man  are  recorded. 

Symptoms. — When  acquired  by  inoculation,  the  incubation  stage  lasts,  as 
a  rule,  from  three  to  five  days ;  when  acquired  by  infection — as,  for  example^ 
by  the  ingestion  of  contaminated  meat  or  water — this  stage  is  longer,  lasting, 
according  to  Roger,^  from  fourteen  to  twenty-five  days.  The  disease  may 
assume  the  form  of  glanders  or  farcy,  and  may  be  either  acute  or  chronic. 

Acute  Glanders. — This  variety  may  begin  acutely,  or  the  acute  symp- 
toms may  be  engrafted  upon  a  chronic  process.  Profound  prostration, 
chilly  sensations  or  well-marked  chills,  headache,  and  anorexia  are  the  first 
general  symptoibs.  To  them  may  soon  be  added  pains  in  the  limbs  and 
joints,  either  vague  and  ill-defined  or  so  localized  as  to  resemble  the  pains  of 
articular  rheumatism.  Before  the  onset  of  the  above-mentioned  symptoms 
the  wound  of  inoculation  may  have  cicatrized,  or,  on  the  other  hand,  it  may 
be  in  an  ulcerated  condition.  The  face,  hands,  and  feet  are  swollen,  and  often 
streaked  with  lines  of  redness  corresponding  to  inflamed  lymphatic  vessels 
(lymphangitis),  while  the  glands  to  which  they  lead  are  swollen  and  painful. 
The  face  is  sometimes  the  seat  of  an  erysipelatous  inflammation  which  may 
extend  to  the  scalp.  The  nose  and  cheeks  are  swollen,  and  from  between  the 
closed  eyelids  there  exudes  a  puriform  fluid.  About  the  sixth  day  a  puru- 
lent eruption  generally  appears.  It  is  seated  in  the  integument  of  the  face 
and  extremities  and  in  the  mucous  membranes  of  the  eyelids,  nose,  tongue, 
and  fauces.  The  pustules  are  acuminated,  surrounded  by  a  red  areola,  and 
often  rest  upon  an  indurated  base.  They  may  be  the  starting-points  of  more 
or  less  extensive  patches  of  gangrene. 

Simultaneously  with  the  eruption  the  characteristic  symptoms  of  glanders 
make  their  appearance.  They  are  chiefly  referable  to  the  nasal  cavity,  and 
consist  of  a  sense  of  obstruction  in  this  region  accompanied  with  a  muco- 
purulent discharge,  generally  blood-streaked,  which,  by  contact  with  the 
nostrils  and  lips,  gives  rise  to  excoriations  of  these  parts.  When  examined 
with  the  nasal  speculum  the  mucous  membrane  of  the  nares  is  seen  to  be 
reddened,  swollen,  excoriated,  and  ulcerated.  The  ulcerations  may  involve 
the  perichondrium,  attack  the  bone,  and  lead  to  perforation  of  the  nasal  sep- 
tum. The  gums  are  swollen  and  ulcerated.  The  salivary  glands  and  the 
lymphatic  ganglia  of  the  neck  are  tumefied  and  tender,  and  the  latter  may 
suppurate.  The  patient  is  annoyed  with  a  frequent  cough  attended  with  a 
muco-purulent,  fetid  secretion,  and  signs  of  broncho-pneumonia  may  be 
detected  in  the  bases  of  the  lungs.  The  fever,  at  first  slight,  now  rises  to 
104^  or  even  higher,  and  its  type  is  continuous.  The  pulse  is  small,  weak, 
and  frequent — from  100  to  150 — and  may  be  irregular.  Nervous  symptoms 
are  now  prominent ;  there  are  great  restlessness  and  insomnia,  and  delirium, 
previously  nocturnal,  is  now  continuous.  The  urine  is  albuminous  and 
contains  leucine  and  tyrosine.  Diarrhcea  and  vomiting  are  often  prominent 
symptoms  at  this  stage. 

The  duration  of  acute  glanders  depends  upon  whether  the  disease  begins 

*  TraiU  de  MMeeine  publU  sous  la  direction  de  MM.  Charcotf  Bouchard  et  Brissaud^ 
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Diagnosis. — ^The  ocoupation  of  the  patient  and  known  exposure  to  conta- 
gion are  important  factors  in  the  diagnosis.  Cases,  however,  are  occasionally 
encountered  in  which  a  history  of  contact  with  infected  animals  is  wanting.^ 
The  cutaneous  lesions,  as  well  as  those  of  the  nasal  cavities,  may  be  mistaken 
for  manifestations  of  syphilis.  In  doubtful  cases  the  secretions  from  the 
diseased  parts  should  be  tested  by  inoculation  in  rabbits  or  guinea-pigs,  and 
should  be  examined  both  microscopically  and  by  culture  methods. 

Prognosis. — The  prognosis  varies  in-  accordance  with  the  course  of  the 
affection.  Acute  glanders  is  almost  inevitably  fatal.  Chronic  farcy  is  the 
most  favorable  form  that  the  disease  can  assume,  one-fourth,  or,  it  is  said, 
even  one-third,  of  the  cases  recovering  under  proper  treatment. 

Treatment. — In  case  of  direct  contagion  by  inoculation,  the  wounded 
part  should  be  excised  or  cauterized.  For  the  latter  purpose  the  actual 
cautery  or  the  galvano-cautery  is  preferable  to  the  mineral  caustics.  When 
the  disease  is  fully  developed,  precautions  should  be  taken  to  prevent  the 
infection  of  others.  linen  soiled  with  the  secretions  or  discharges  of  the 
patient  should  be  burned,  and  those  in  attendance  upon  the  sick  should 
make  sure  that  there  are  no  abrasions  upon  their  skin  through  which  the 
system  might  be  infected.  Abscesses  and  ulcers  are  to  be  treated  upon 
general  surgical  principles,  with  the  addition  of  measures  to  destroy  the 
germs  in  situ.  For  example,  after  the  opening  of  an  abscess  the  resulting 
cavity  should  be  thoroughly  mopped  with  cotton  saturated  with  creosote, 
iodine,  or  a  strong  solution  of  carbolic  acid.  Obstinate  ulcers  may  be  lightly 
touched  with  the  actual  cautery.  The  nasal  cavities  and  the'fauces  should 
be  sprayed  with  weak  solutions  of  carbolic  acid,  sulphocarbolate  of  zinc,  or 
nitrate  of  silver.  Internally,  phosphorus,  arsenic,  mercury,  sulphur,  and 
iodine  have  been  administered  with  a  view  to  a  specific  action  upon  the 
morbid  process.  Good  results  are  claimed  from  the  employment  internally 
of  the  binarseniate  of  strychnia.  In  the  chronic  forms  of  the  disease  the 
strength  is  to  be  maintained  by  nutritious  food,  tonics,  and  stimulants.] 

Babies. 

The  affection  called  rabies  canina,  and  more  commonly  known  as  hj/dro- 
phobiity  is  due  to  the  action  of  a  special  poison,  a  virus  derived  from  the 
mouth  of  some  animal  of  the  canine  or  feline  race — namely,  the  dog,  wolf, 
fox,  or  cat.  The  virus  is  communicated  by  inoculation  ;  that  is,  by  the  bite 
of  an  animal  affected  with  the  disease.  An  animal  affected  with  the  disease 
in  this  way  communicates  it  to  other  animals,  herbivorous  as  well  as  carniv- 
orous. The  former  rarely  communicate  it,  because  they  rarely  bite  other  ani- 
mals or  man.  That  it  may  be  communicated  by  herbivorous  to  carnivorous 
animals  appears  to  be  proven.  The  virus  is  contained  in  the  fluids  of  the 
mouth,  in  the  central  nervous  system,  perhaps  in  the  blood,  and  in  other 
organs.  It  appears  that  the  virus  enters  the  body  only  by  inoculation. 
It  is  not  absorbed  from  the  healthy  cutaneous  or  mucous  surface.  It  has 
been  communicated  from  man  to  inferior  animals  by  inoculation.  The  dis- 
ease in  man  is  much  oftener  derived  from  the  dog  than  from  any  other  ani- 
mal ;  and  hence  the  name  rabies  caniiia.  Owing  to  the  pains  taken  to  confine 
or  to  destroy  animals  suspected  of  having  the  disease  it  is  rarely  seen  in  man. 
A  few  cases  have  come  under  my  observation. 

The  disease  does  not  make  its  appearance  for  some  time  after  the  bite. 
The  usual  period  of  incubation  is  stated  to  be  from  thirty  to  forty  days. 

'  As  in  a  case  reported  by  Pepper,  Trans,  Asaoeiation  American  Physicians,  vol.  viL 
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There  is  considerable  variation  in  this  peririd  io  differeni  c^^^^.  In  vcr  -f 
the  cases  which  I  have  observed  the  patient  was  bitten  Mrvefi  wrrk?.  ixA  in 
another  case  ei^ht  weeks,  before  the  disease  appeared.  Therr  i?  rr-uM  f -r 
distrusting  the  accuracy  of  statements  as  regards  case*  in  which  ihr  «ii*^** 
is  said  to  follow  very  quickly  after  the  bite,  and  also  when  -^-veral  vrA!>  Irr 
been  supposed  to  elapse.  The  error  in  the  first  of  the^^e  cas-e?  j.p.*V'at-lT  »-^i. 
fiists  in  confounding  the  disease  with  tetanus.  The  utmo.&i  fp«>?>-ibit:  d-anT^-a 
of  the  period  of  incubation  cannot  be  stated;  and  this  is  a  j-oin;  in  tb^  tia:?:ni 
history  of  the  disease  of  no  little  consequence  with  referenc*  t«.«  the  anxir^ 
of  persons  after  having  been  bitten  by  an  animal  known  •  r  fu?|»e«-trd  to  t-r 
rabid.  It  is  probal»le  that  the  period  is  very  rarely  if  evt-r  le?*  than  eicfci  ••: 
ten  days,  and  that  it  very  rarely  exceeds  a  year. 

The  development  of  the  disease  is  gradual.  It  is  statcii  that  cf-nain  moAid 
sensations  emanating  from  the  cicatrized  wound  precede  other  symptom?:  bw 
if  this  be  true  of  some  it  is  certainly  not  so  of  all  cases.  There  wt-r*-  n-i 
such  promoniiinns  in  the  cases  which  I  have  observed.  The  prem«tnitic.D> 
are — notable  depression  of  spirits.  »o  that  this  prenmnit'iry  f»eri'-l  has  Wn 
called  the  sfntfiniu  7n*hi'ch'Mram  ;  change  of  di.>]M;i<.]tii»n.  restlessne**,  menul 
agitation,  vigilance  or  disturbed  sleep,  cephalaliiia.  chilly  sensations.  IriS*  -t 
appetite,  a  sense  of  distress  referred  to  the  epigastrium,  and  sometimes  Daa<<-i 
and  vumiting.  Two  or  three  days  elapse  bef«;re  the  distinctive  charaetrrs  of 
the  di>easc  are  fully  dfclart-d. 

When  the  di.-ea^e  i>  devt-l.jped  the  mo^t  prominent  feature  is  larvnptril 
spasm  rxi-iti-d  by  thr  effvirt  to  :•  wallow  water.  The  patit- nt  has  a  dread  -.-f 
wau-r  bL-cau^e  i-Jforis  to  ^wal^»w  ii  occasion  vinlent  paroxysms  of  suflk)caii"a, 
and  are  L'cnirally  un?ucct->sful.  The  ass^.iciation  with  these  paroxysm?  irivfti 
rise  to  the  fear  *jf  wutvr.  "r  hydrophobia.  After  they  have  rep«eatfdly  Urn 
thus  pnMluced  the  mt-rv  siiiht  uf  water  may  W  sufficient  to  j»rov..kf  tlnoi. 
but  thi>  :>  n«it  alw:iys  ibt-  cu^^:.  In  tbt-  caMTS  which  I  Mbyervt-d  the  jur.-ii* 
did  n*'t  <utfrr  any  iii-.-i-nvviiit-nct-  fri»m  stcinL'  water  nr  luarini;  xhr.-  -.-u'Mi -f 
watt-r.  IViiivn:-  .irc  ^  ■iiiv-iniv  jble  to  swallow  other  li«juid>.  In  "Lo  ■•:' 
ihi-  c;iT?»  whi'.h  I  li.iVf  ii'iti-J  >j  irit  was  taken  withtiut   much  ini:'«MVi.rj:vij'.r. 

*  w:it« T  wii-  takt-n  fr-»m  a  tfa-p«>«n  withtmi  t.x  ::- 
:■  wvTc  TaktrU  without  any  ini-onvt-nifni-^.-.  T..- 
ijjy-T'.iii:   !•"•   '•walivw   water  are   rxtr»rnu'ly  v:..!»ii:. 

•siT.  r:ii:]i:iii'n  drinks  preeijiitantly.  and  in^taiiil/ 
wij.'.o  :Viiiie  :>  a^iiat<:-d,  terror  and  di>tr'>>  d:- 
'.  .»::•!  th'*  w^it-r  :?■  f'Toibly  ejveied  fr»«iLi  the  nMnth 
>  ]  .ir  XY-iiis  "f  iaryn:ji?mu&  MCrur  si-jniauc'i*:;. 
i...-.  V  T;  tvi  ilii-y  wt-re  reji-aied  furt\  **t  tifrv  tiiii.^ 

•  •:'.;.-  .-.-.i  jji/klv  rai?inj  hiiU'M.'lt'  in  Kd.  ihr  ^jm^iu 
'■.:.  :•.-.  :r::-.rv:»l?  the  respiration  was  hurrivi  .ii.i 
:.r  :.^ ::•:::   :>  tVi-o  from   par«»xy>iii>   if  hv  d*  ri-: 

A      irr-:::    ■!   :»ir  may  ex^itv  laryniiral  *|';i*i;i. 

],.i\  '::  ■  »k  -  ..'.r:tY  h\<  brt-Ath.      A  briirht  li;::ht.  ih- 

...v  :    ■>':.•  I  ^irf.^.-. .  and  .my  niLiital  txciu-ni'..: 

.    .;:  :■  ..:^:.  ■,    •.  si rt <-.•.?  t-X'.iivinent.  anxict_\.  aiii 

'   :■-■..       >:..-..  -.:>  fr-ni  tht-  tancf-i.  t»"L'vthvr  wirh 

...    -■  :     *7-     >■'  .-'i  - -nutinio  alni<i-t  c.ii^t.i!.: 

.:  -■         .\  .     x..'.:..:..i::  •:!  ■•!'  ilie  throat  ?ht"W-i  rli-.' 

A:    !:r-:.  :}-•.•   luirj-l   :>   -iiniply  txii!'!. 

Tj^v  *    'IvVt.  i'lpt'^l.       Tliv    J'jr;'HT 

^  ..  -  ::.;    '.'.'.'r'./.:vi  a^'»inno>  tlif  fibrin  ■  :' 

'  :    ':..»!*«ULi]..ii;».ri'i.   anil    f-«r».M'* 
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restraint  in  some  cases  becomes  nec6ssary.  There  is  no  foundation  for  the 
vulgar  notion  that  patients  assume  the  character  of  the  animal  from  which 
the  virus  was  received  and  attempt  to  bite  persons  around  them.  In  some 
cases  delirium  is  manifested  by  excessive  tenderness  and  affection.  Satyriasis 
has  been  observed  in  males,  and  nymphomania  in  females. 

Convulsions  occur  in  a  large  proportion  of  cases.  These  are  sometimes 
clonic,  extending  more  or  less  over  the  voluntary  muscular  system,  and  they 
are  sometimes  tonic,  as  in  tetanus.  The  pulse  becomes  frequent  and  small. 
Febrile  movement  does  not  belong  to  the  history  of  the  disease ;  the  tempera- 
ture of  the  body  being  increased  but  little  or  not  at  all.  The  surface  pre- 
sents capillary  congestion,  and  is  sometimes  covered  with  clammy  perspiration. 
The  vital  forces  progressively  fail :  the  patient  is  worn  out  with  continued 
vigilance,  the  paroxysms  of  laryngismus,  the  convulsions,  and  innutrition ; 
and  the  mode  of  dying  is  by  asthenia. 

Of  all  the  diseases  in  the  nosology,  there  is  no  one  in  which  the  intrinsic 
tendency  to  death  is  greater  than  in  this.  The  disease  runs  a  brief  career, 
death  usually  taking  place  on  the  second  or  third  day,  and  always  within  five 
days,  after  it  has  become  fully  developed. 

Small  hemorrhages  are  often  found  in  the  central  nervous  system  after 
death  from  hydrophobia,  but  these  are  probably  secondary.  Of  more  import- 
ance, however,  is  the  accumulation  of  small  round  cells,  especially  about  the 
blood-vessels.  These  accumulations  have  been  found  with  considerable  con- 
stancy in  the"  posterior  half  of  the  medulla  oblongata,  particularly  at  or  near 
the  deep  origin  of  the  nerves  in  this  situation.  Similar  but  less  marked 
changes  have  been  found  in  the  cerebral  cortex  and  elsewhere  in  the  central 
nervous  system.  Hyaline  metamorphosis  of  the  vascular  walls  in  the  nervous 
centres  has  also  been  observed. 

The  diagnostic  features  of  rabies  are  highly  distinctive.  It  is  distinguished 
from  tetanus  by  the  absence  of  trismus  and  the  occurrence  of  delirium.  In 
some  cases  of  tetanus  the  deglutition  of  liquids  is  impossible ;  but  the  diffi- 
culty arises  from  spasm  of  the  pharyngeal,  not  involving  the  laryngeal,  mus- 
cles, the  latter  being  affected  in  rabies.  Moreover,  convulsions  occur  at  a  late 
period  in  rabies,  and  the  convulsions  are  tetanoid  only  in  a  certain  proportion 
of  cases.  The  only  difficulty  of  diagnosis  relates  to  the  discrimination  of 
cases  of  true  rabies  from  those  in  which,  to  a  greater  or  less  extent,  hydro- 
phobic phenomena  are  simulated.  Not^ible  repugnance  to  liquids,  suscepti- 
bility to  currents  of  air  and  to  light  reflected  from  a  mirror  or  some  polished 
surface,  frequent  sputation,  together  with  delirium  and  convulsions,  are  occa- 
sionally incident  to  various  acute  diseases ;  but  the  hydrophobic  phenomena 
are  especially  simulated  under  intense  apprehension  of  rabies  after  a  bite  has 
been  inflicted  by  an  animal  suspected  of  being  rabid.  Excessive  fear  leads 
to  the  belief  in  the  mind  of  the  patient  that  the  disease  exists,  and  this 
belief  leads  to  the  production  of  certain  of  the  phenomena,  especially 
horror  of  liquids,  delirium,  and  sometimes  a  fancied  disposition  to  bite 
others.  Among  the  points  to  be  considered  in  this  discrimination  is  the 
time  which  has  elapsed  aft^r  the  bite.  If  the  morbid  phenomena  occur 
immediately  or  quickly  afterward,  or,  on  the  other  hand,  after  a  very  long 
period,  the  reality  of  the  disease  is  very  doubtful.  If  it  be  evident  that 
the  horror  of  licjuids  is  purely  mental  or  dependent*  entirely  on  spasm  of 
the  pharynx,  as  in  some  cases  of  hysteria — in  other  words,  if  laryngeal 
spasm  be  excluded — the  affection  is  not  true  rabies.  The  continuance  of 
the  hydrophobic  phenomena  is  another  point.  If  they  continue  for  many 
days  or  weeks,  the  affection  is  not  true  rabies,  for  the  latter  affection  ends 
fatally  within  five  days.  The  opinion  which  some  have  entertained  that 
rabies  may  be  developed  in  man  spontaneously  probably  has  no  foundation 
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other  than  the  cases  in  which  hydrophobic  phenomena  have  been  incidentt] 
to  other  diseases. 

Of  the  great  number  and  variety  of  remedies  which  have  been  tried  for 
the  cure  of  rabies,  one  only  at  the  present  time  claims  consideration.  Tbis 
remedy  is  curare.  A  few  cases  have  been  reported  of  the  successful  emploj. 
ment  of  this  remedy  administered  by  subcutaneous  injection.  There  is  room 
for  doubt  in  these  cases  concerning  the  diagnosis,  and  hence  other  cases 
must  be  observed  before  it  can  be  asserted  positively  that  the  remedy  has 
proved  in  any  instance  successful.  One  of  the  cases  reported  as  cured  br 
this  remedy  came  under  my  observation.  The  patient  had  been  bitten  bj  \ 
dog  undoubtedly  rabid.  A  servant  in  the  family  was  bitten  by  the  same  dog, 
and  died  with  rabies.  Many  of  the  symptoms  in  the  case  which  ended  in 
recovery  pointed  to  rabies,  but  hydrophobia  was  wanting.^  In  a  case  reported 
by  Dr.  Offenberg  of  Wickrath  (Rhein-Preussen)  all  the  diagnostic  symptoms, 
inclusive  of  hydrophobia,  were  apparently  well  marked.  The  patient,  a  maid- 
servant, had  been  bitten  by  a  dog  evidently  rabid,  and  a  member  of  the  fam- 
ily in  which  she  lived,  having  been  bitten  by  the  same  dog,  died  with  rabies. 
The  curare  was  given  in  successive  doses,  as  follows :  two  doses  of  0.02 
gramme  (gr.  j)  after  an  interval  of  fifteen  minutes ;  an  hour  after  the  last 
dose  0.03  gramme  (gr.  -j^),  the  latter  repeated  twice  after  an  hour's  interval, 
once  after  an  interval  of  two  hours  and  thirty  minutes,  and  again  after  two 
hours  and  twenty  minutes.  Temporary  general  paresis  was  produced  by  the 
remedy.*  This  drug  is  of  uncertain  strength,  and  it  must  therefore  be  used 
with  caution.  Curare  has  repeatedly  failed  to  exert  any  curative  influence  in 
hydrophobia. 

There  is  no  prophylactic  treatment  to  be  relied  upon  save  excision  or 
effectual  cauterization  of  the  wound  as  quickly  as  possible  after  it  has  been 
inflicted.  Amputation  of  fingers  or  toes,  and  even  of  larger  members,  b 
advisable  if  the  extent  or  character  of  the  wound  be  such  that  the  excision 
and  cauterization  cannot  be  eflfectually  employed. 

It  is  desirable,  of  course,  to  know  whether  an  animal  which  has  inflicted 
a  wound  be  really  rabid.  Dogs  and  cats  are  often  supposed  to  be  rabid  when 
they  are  affected  with  epilepsy  or  some  disease  other  than  rabies.  It  h  a 
popular  error  that  dogs  are  especially  liable  to  become  rabid  during  the 
so-called  dog-days ;  that  is,  the  hot  months  of  summer.  Cases  are  quite  as 
likely  to  occur  at  other  periods  of  the  year.  When  rabies  is  suspected  the 
animal  should  be  confined,  and  not  killed  until  the  character  of  the  di.<iease 
is  fully  declared.  Rabies  in  the  dog  is  to  be  suspected  when  the  animal 
manifests  a  notable  change  of  habits,  becoming  shy  and  irritable,  eating 
straw,  bits  of  paper,  etc.,  and  refusing  food.  When  the  disease  becomes 
developed  the  appearance  is  much  changed.  The  look  is  depressed  and  hag- 
gard, the  ears  and  tail  droop,  the  quality  of  the  bark  is  altered,  the  eyes  are 
watery,  the  fauces  are  reddened,  saliva  flows  from  the  mouth,  and  there  is 
febrile  movement.  Dread  of  water  is  no  test  of  the  malady  in  the  doj:  and 
other  animals.  They  frequently  lap  water  without  difliculty.  Delirium 
supervenes,  and  then  the  dog  snaps  at  his  master  as  well  as  others,  and  at 
any  animal  which  comes  in  his  way.  He  seldom  becomes  ferocious,  but  biles 
and  rung  away.  He  appears  sometimes  to  have  hallucinations  and  snaps  at 
invisible  objects.  Convulsions  may  or  may  not  occur.  Death  takes  place 
usually  within  five  days. 

Persons  bitten  by  an  animal  known  to  be  rabid  are  by  no  means  invariably 

»  Vide  report  of  this  case  by  Dr.  B.  A.  Watson  in  Am,  Jaum.  of  Med,  SdeMcei,  July. 
1876.  ^  -— »      / 

'  For  a  translation  of  the  history  of  this  case,  by  Dr.  8.  W.  WilliauM^  with  full  detaila, 
vide  New  York  Med.  Mecord^  Aug.  9,  1879. 
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affected  with  rabies,  even  if  no  preventive  measures  be  resorted  to.  The 
chances  of  escape  are  a  little*  more  than  three  to  one.  The  exemption  may 
proceed  from  an  insusceptibility  to  the  poisonous  action  of  the  virus,  but 
probably  often,  in  those  who  escape,  the  inoculation  does  not  take  place.  If 
the  bite  be  inflicted  through  clothing,  the  virus  will  be  likely  to  be  wiped 
away  from  the  teeth  before  they  penetrate  the  skin.  The  inoculation  is  more 
likely  to  take  place  from  the  bite  of  the  wolf  than  from  that  of  the  dog.  Of 
250  cases  collected  by  Renault  of  persons  bitten  by  the  wolf,  164,  about  two- 
thirds,  became  affected  by  rabies.' 

At  the  present  time  (1886)  great  interest  is  aroused  in  a  method  of  inocu- 
lation which  is  claimed  by  its  discoverer,  Pasteur,  to  be  preventive  of  hydro- 
phobia,  and  which  was  reported  by  him  to  the  French  Academy  of  Sciences 
in  October,  1885.  Pasteur  was  led  to  the  adoption  of  this  method  by  the 
following  series  of  experiments  on  dogs  and  rabbits :  If  a  portion  of  the 
brain -substance  of  a  mad  dog  be  injected  beneath  the  dura  mater  of  a 
rabbit,  the  latter  animal  is  affected  with  a  disease  supposed  to  be  hydro- 
phobia afber  a  period  of  incubation  of  fifteen  days.  Successive  inocula- 
tions in  a  series  of  rabbits  of  portions  of  the  spinal  cord  from  rabbits 
dead  of  experimental  hydrophobia  cause  a  gradual  diminution  of  the 
period  of  incubation,  which  after  forty  to  fifly  inoculations  becomes  only 
seven  days,  where  it  seems  to  remain  without  much  further  diminution. 
The  spinal  cord  of  these  rabbits  contains  the  hydrophobic  virus.  Preser- 
vation of  these  cords  in  dry,  warm  air  leads  to  a  gradual  deterioration  of 
the  poison,  which  is  finally  extinguished.  If  dogs  be  subcutaneously  inocu- 
lated, first  with  the  weak  virus  (that  is,  with  cords  preserved  for  twelve  or 
fifteen  days),  and  then  daily  with  progressively  stronger  virus,  it  is  found 
that  they  acquire  immunity  against  the  strongest  virus  (that  is,  fresh  cords 
from  hydrophobic  rabbits).  Pasteur  hsts  had  the  opportunity  of  applying 
this  method  of  preventive  inoculation  to  a  large  number  of  human  beings 
who  have  been  bitten  by  animals  supposed  to  be  rabid.  Up  to  the  present 
time  (June,  1886)  of  nearly  1000  persons  thus  inoculated,  8  have  died  of 
hydrophobia.  Of  the  fatal  cases,  5  were  from  hydrophobia  following  wolf- 
bites  (out  of  38  wolf-bitten  persons  treated  by  Pasteur). 

The  following  considerations  make  it  impossible  at  the  present  time  to 
judge  of  the  value  of  Pasteur^s  inoculations  in  human  beings :  It  is  not 
known  what  proportion  of  the  patients  treated  by  Pasteur  were  bitten  by 
actually  rabid  animals,  and  it  is  probable  that  the  proportion  is  not  large. 
Of  those  bitten  by  rabid  animals,  in  a  considerable  number  of  cases  the 
wound  soon  after  its  reception  was  treated  by  excision  and  by  cauterization 
and  disinfection,  and  there  is  reason  to  believe  that  these  measures  are  some- 
times protective.  Furthermore,  it  \s  established  that  of  those  bitten  by  rabid 
dogs  a  large  number,  probably  at  least  two-thirds,  never  develop  hydrophobia, 
even  when  no  preventive  treatment  has  been  adopted.  At  the  present  writing 
the  period  of  time  allowed  for  incubation  has  not  elapsed.' 

[From  1886  to  1891,  9465  persons  were  inoculated  at  Pasteur's  labora- 
tory, of  whom  90  died  of  hydrophobia,  making  a  mortality  of  0.95  per  cent. 
These  figures  include  all  the  deaths  aft^^r  the  inoculation  treatment.  If  from 
them  there  be  subtracted  the  cases  which  died  a  few  days  after  treatment — 
I.  e.  before  the  inoculations  could  have  taken  effect — the  mortality  amounts  to 

*  Jaccoud,  op.  cii.   ' 

*  There  is  not  a  strict  analogy  between  Pasteur's  expneriments  on  dogs  and  his  inocu- 
lations of  human  beings,  as  in  the  former  the  inoculations  are  made  l^fore,  and  in  the 
latter  after,  the  recej^tion  of  the  strong  hydrophobic  virus.  (For  a  full  description  of 
Pasteur's  methods,  vide  article  by  H.  M.  Biffgs  in  the  JV.  Y.  Med.  Jouiti,,  March  27, 
1S86,  and  for  a  critical  analysis  of  these  methods  and  results,  the  remarks  of  A.  Flint, 
Jr.,  in  tlie  same  number  of  the  Journal.) 
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only  0.61  per  cent.  A  still  further  proof  of  the  efficacy  of  these  inocala- 
tions  is  afforded  by  the  following  facts :  It  is  irell  known  that  the  bite  of  a 
rabid  dog  is  most  serious  when  the  head  is  the  part  injured.  Of  persons 
thus  wounded,  80  per  cent,  perish,  whereas  of  710  such  cases  treated  at  the 
Pasteur  Institute  only  24  died,  making  a  mortality  of  3.38  per  cent.  In  this 
estimate  are  included  all  the  cases  of  head-wounds  treated,  not  excepting 
those  in  which  the  symptoms  broke  out  immediately  after  inoculation.* 

An  extraordinary  case  has  been  recently  reported  by  Murri  of  Bologna. 
The  patient,  a  man  set.  22,  developed  well-marked  symptoms  of  paralytic 
rabies  while  undergoing  the  usual  inoculation  treatment.  Murri,  finding  this 
ineffectual,  adopted  the  heroic  expedient  of  injecting  the  emulsified  nerve- 
tissue  directly  into  the  veins,  the  result  being  that  the  paralysis  gradually 
disappeared  and  the  patient  recovered  after  a  protracted  convalescence. 

Tizzoni  has  isolated  from  the  blood  of  animals  rendered  immune  from 
hydrophobia  an  antitoxin  which  appears  to  possess  the  protective  properties 
of  Pasteur's  inoculation  fluid,  and  which  may  be  kept  indefinitely  so  as  to  be 
available .  for  immediate  use.  If  Tizzoni's  experiments  are  confirmed,  the 
importance  of  his  discovery  can  scarcely  be  over-estimated. — H.] 

*  "  Prevention  de  la  rage  apr^  moreure,"  etc,  par  le  Dr.  E.  Roux,  Transactiom  of  the 
International  Congress  of  Hygiene  and  Demography^  7th  Congress,  1891. 
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Ab^:ess,  fecal,  417,  419 

of  brain,  657  {vide  £nceplialiti8). 

of  heart,  247 

of  kidnev,  846 

of  liver,  346,  405,  415 

of  lungs,  94 

of  spleen,  679 

of  stomach,  345 

perinepliritic,  858 

l)erityphlitic,  418 

retro-pharyngeal,  327 

subphrenic,  57 

tropical,  532 
Alwicesses  in  heart,  246 

metastatic,  93,  243-246. 

pyjemic,  in  lungs,  93 
Acephalocysts,  196,  558 
Acetone  in  diabetic  urine,  882 
Acetonuria,  7 
Acholia,  548 

Achroiocythaeraia,  296,  297 
Acromegaly,  807 

anatomical  alterations,  809 

diagnosis,  809 

prognosis,  809 

treatment,  809 
Actinomycosis,  1108 

course,  1109 

diagnosis,  1110 

prognosis,  1110 

symptoms,  1109 

treatment,  1110 
Addison's  disease,  317 

anatomical  characters,  317 
causation,  323 
clinical  history,  320 
diagnosis,  322 
pathological  characters,  319 
prognosis,  322 
treatment,  323 

W.   Oilman    Thompson's    views, 
320 
Ague  and  fever,  950 

cake,  953,  965 

dumb,  954 
Akinesia,  712 
Akinesis,  712 
Alalia,  594 
Albuminuria,  acute,  818 

after  scarlatina,  1008-11 

in  aaite  Bright's  disease,  818,  819 

in  acute  interstitial  nephritis,  847 

71 


Albuminuria  in  chronic  Bright's  disease, 
831,  832,  837,  839,  840 
in  congestion  of  kidney,  813,  814 
Alcoholism  or  alcoholismus,  793 
causation,  794 
clinical  history,  794 
diagnosis,  796 
prognosis,  795 
treatment,  796 
Am(jeba  coli,  404 
Amyotrophic  affections,   spinal,  697,  701, 

702 
Aniematoflis,  292 
Anaemia,  benign,  292 
cerebral,  589 

idiopathic  or  essential,  311 
lymphatic,  307 

of  spinal  cord  and  its  meninges,  628 
pernicious  or  idiopathic,  31 1 

anatomical  characters,  312-314 

causation,  311 

clinical  history,  314 

diagnosis,  315 

facts  in  favor  of  defective  hipnio- 

genesis  in,  314 
facts  in  favor  of  increased  hamo- 

lysis  in,  314 
iron  in  the  liver,  313 
pathological  urobilin,  314 
prognosis,  316 
treatment,  316 
simple  or  benign,  292 
clinical  history,  293 
diagnosis,  293 
prognosis,  294 
treatment,  294 
splenic,  307 
Anaesthesia,  712 
Analgesia,  712 
Anasarca,  62,  820 
Anatomy,  morbid,  19 
Anchylostoma  duodenale,  312,  509 
Aneurism,  cardiac,  acute,  247 

of  heart-valves,  239,  243,  249 
partial,  of  heart.  24() 
thoracic,  286 

anatomical  characters,  286 
clinical  history,  286 
diagnosis,  288 
prognosis.  289 
"  tracheal  tugging  *'  in,  288 
treatment,  289 
Aneurisms,   miliary,   in  cerebral    hemor- 
rhage, 600,  602,  606 

1121 
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Aneurisms,  miliary,  in  tuberculous  cavi- 
ties, 103 
Angina,  199 

Ludovicl,  333 

pectoris,  282 

clinical  history,  282 
diagnosis,  284 

pathological  characters,  283 
prognosis,  284 
treatment,  285 
Ankle-clonus,  675,  701 
Anthracosis  of  lung,  94 
Anthrax,  1110 

diagnosis,  1111 

post-mortem  appearances,  1111 

prognosis,  1112 

symptoms,  1110 

treatment,  1112 

varieties,  1111 
Antidotes  to  corrosive  and  acrid  poisons, 

339 
Antiscorbutics,  1102 
Aorta,  aneurism  of.  286 
Aphasia,  221,594,621 

amnesic,  595,  621 

ataxic,  595,  621 

in  cerebral  embolism  and  thrombosis, 
594 

in  cerebral  hemorrhage,  608 

in  cerebri tis,  658 

in  hemiplegia,  654 

sensory,  622 
Aphemia,  654 

Aphonia,  199,  221,  654,  616,  662 
Apncpa,  142,  144,  145 
Apoplexy,  congestive,  587.  625 

from  cerebnil  hemorrhage,  603 

from  embolism  and  thrombosis,  593 

meningeal,  623,  632 

prevention  of,  612 

pulmonary,  186 

spinal,  629 
Appendicitis,  indications  for  operation  in, 
421 

opium  in  the  treatment  of,  421 
Appendix  vermiformis,  inflammation  and 

perforation  of,  417 
Argyll-Robertson  pupil,  686 
Arterio-capillary  fibrosis,  830 
Arteritis,  600 
Arthritis  deformans,  1088 

pau|)erum,  1088 

proliferating,  1088 

rheumatic,  acute,  1058 

rheumatoid,  1088 

simple  acute,  1065 
Ascaris  alata,  502 

lumbricoides,  499,  562 

vermicularis,  500 
Ascites,  525,  526  {vide  Hydroperitoneum). 
Aspiration  in  empyema,  53 

in  thoracentesis,  47,  48 
Aspirator,  Dieulafoy's,  48 

Flint's,  48 
Asthenia,  nervous,  721,  858 
Asthma,  163 


Asthma,  causation,  166 
clinical  history,  163 
diagnosis,  169 
hay,  165,  167 

pathological  character,  163.  165 
prognosis,  170 
thymic,  218 
treatment,  170 
Ataxia,  locomotor,  685 

anatomical  characters,  685 
causation.  689 
clinical  history,  686 
diagnosis,  688' 
patholo^cal  chartuler,  685 
prognosis,  688 
treatment,  689 
Atelectasis,  88 

acquired,  89,  144,  151 
congenital,  89,  93 
Atheroma  of  arteries,  600 
Athetosis,  619,  765 
Atrophy,  acute  yellow,  of  liver,  545 
brown,  of  liver,  563 
facial,  progressive  unilateral,  802 
granular,  of  kidney,  828,  832 
of  lungs,  156 
ot  stomach,  370 
progressive  muscular,  696 

anatomical  characters,  697 
causation,  699 
clinical  history,  697 
pathological  clharacter,  696 
treatment,  700 
red,  of  liver,  252,  565 
Aura  epileptica,  766,  773 

B. 

Bacillus  malarisp,  955 
tuberculosis,  111 

lesions  due  to,  99,  103,  104 
staining  of,  1 15 
;  Bacteria  in  acute  ulcerative  endocarditis, 
!  244 

I         in  variola,  984 
I  Basedow's  disease,  279 
Basilar  meningitis,  639  {ride  Meningitiii, 

tuberculous). 
Beri-beri,  726 

anatomical  characters,  727 
causes,  727 

diagnosis  and  prognosis,  728 
symptoms,  728 
treatment,  729 
Bile-passages,  diseases  affeding,  567 
Black  tongue,  201 
Blood,  transfusion  o^  980 
Bloodletting  in  pleuritis  and  other  acute 

inflammaUoiia,  33,  80,  142,  147 
Blue  line  on  gums  in  lead-poisoning,  463, 

737 
Bothriocephalus  latus,  anaemia  caused  bv, 

504 
Bradycardia,  277 

Brain,  absceaB  oi,  657  {Me  Eoosphalitb). 
anemia  o(  689 
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Hrain,  carcinoma  of,  665 
congestion  of,  585 
embolism  and  thrombosis  of,  591 
functional  diseases  of,  707. 
hemorrhage  in,  600 
induration  of,  659 
inflammation  and  abscess  of,  657  {vitU 

Kncephalitis). 
inflammatorv  and  structural  diseases 

of,  657 
sclerosis,  diffuse,  of,  659 
soAening  of,  659 
tubercle  of,  665 
tumors  of,  664* 
Break-lx)ne  fever,  1026  (ride  Dengue). 
Bright^R  disease  of    the    kidneys,  acute, 
815 
anatomical  characters,  816 
causation,  821 
clinical  history,  817 
diagnosis,  821 
pathological  character,  819 
prognosis,  821 
treatment,  822 
chronic  forms  of,  823 

anatomical  characters,  825 
causation,  8i^7 
classification,  823 
clinical  history,  830 
dingnosis,  839 
pathological  character,  837 
prognosis,  841 
treatment,  842 
Bronchiectasis,  133,  150,  157,  158 
Bronchitis,  138 

acute,  affecting   the    large    bronchial 
tul>es,  138,  139 
anatomical  characters,  138 
causation,  140 
clinical  history,  139 
diagnosis,  141 
in  young  children,  143 
pathological  character,  140 
prognosis,  141 
treatment,  142 
affecting   the  small    bronchial   tubes, 

138,  145 
chronic,  138,  149 

anatomical  characters,  149 
causation,  151 
clinical  history,  150 
diagnosis,  151 
prognosis,  151 
treatment,  152 
circumscril)ed,  138,  149 
feiid,  149,  150 

Dittrich's  plugs  in,  151 
fibrinous,   its    association    with    skin 

disease,  148 
subacute,  138,  143 
Broncho-pneumonitis,  88,  145,  176 
Bronchorrhagia,  181  i 

Bronchorrhoea,  150,  193  I 

Bronzed-skin  disease,  317  ! 

Brown  induration  of  lungs,  96,  252,  253      i 
Buboes,  scarlatinous,  1010  ! 


Bulbar  paralysis,  acute  or  apoplectiform, 

636,  646,  703 
chronic,  616,  661  (vide  Paralysis, 

glosso-labio-laryngeal ). 
Bulimia,  386 

C. 

Cachexia,  carcinomatous,  362 

malarial,  953 
Caecitis,  417 

Cfecum,  inflammation  and  perforation  of, 
417 
anatomical  characters,  417 
causes,  418 
treatment,  418 
inflammation  and  perforation  of  ver- 
miform appendix  of,  419 
painful  tumor  of,  419 
perforation  of,  419 
Calcareous  degeneration,  118,  133. 
Calcification  or  cretefaction,  118,  133 
Calculi,  biliary,  466 

passage  of,  467 
intestinal,  432 
pancreatic,  584 
pulmonary,  118 
renal,  composition  of,  856 

passage  of,  along  ureter,  855 
Capsules,  suprarenal,  disease  of,  317  (vide 

Addison's  disease). 
Caput  Medusa?,  541 

Carcinoma,  gastric,  359   (vide  Cancer  of 
stomach), 
larvngeal,  223 
of  'brain,  665 
of  intestine,  431 
of  kidney,  864 

anatomical  characters,  864 
clinical  history,  866 
diagnosis,  867 
prognosis,  867 
treatment,  868 
of  larynx,  223 
of  liver,  555 
of  lung,  194 
of  oesophagus,  331 
of  pancreas,  5i83 
of  peritoneum,  526 
of  spleen,  582 
of  stomach,  359 

anacidity  in,  362 
anatomical  characters,  359 
causation,  361 
clinical  history,  361,  393 
diagnosis,  361 
prognosis,  364 
treatment,  364 
within  the  chest,  194 
within  the  cranium,  665 
Cardialgia,  286 
Camification  of  lungs,  25 
Carotids,  ligation  of,  in  epileptic  convul- 
sion, 778 
Carphololgia,  909,  921,  923 
Carus,  708 


1124 


INDEX. 


Casts  of  renal  tubes  in  renal  congestion, 
813,  814 
in  acute  nephritis,  817,  818,  820 
in  chronic  nephritis,  826,  829,   831, 

832,  839 
in  diphtheria,  1037 
in  hemoglobinuria,  872,  873,  875 
in  relapsing  fever,  942 
in  scarlet  fever.  1010,  1011 
in  suppurative  nephritis,  847 
in  typhus  fever,  925 
in  variola,  985,  992 
in  yellow  fever,  974 
Catalepy,  788 
Catarrh,  138 

autumnal,  167 
dry,  150 
intestinal,  426 
senile,  145 
suffocative,  145 
summer,  167 
Catarrh  us  sstivus,  167 

autumnalis,  167 
Causes  of  disease,  19 

Cells,  serous  infiltration  of,  in  variola,  982 
vesicular  or  dropsical  transformation 
of,  in  variola,  982 
Cephalalgia,  753 

treatment  oi,  755 
Cerebellum,  diseases  of,  614 
Cerebral  diseases,  585 

topical  diagnosis  of,  613  (tide  Lo- 
calization of  cerebral  disease). 
Cerebritis,  657  [vide  KncephalitisV 

(liHiised  interstitial.  682 
Cervicodynia,  751 
Cestoda,  502 

Chalicorsib  pulnionum,  1^5 
diarbon,  1110 

Chest,  new  growths  within  the,  194 
Chicken-pox,  1003  [rude  Varicella). 
(  hlorosis,  295 

Kgyptian,  311,  510 
Sir  Andrew  Clark's  theorv  of,  296 
tropical  312,  510 
( hoked  disk    in     tuberculous   meningitis, 

642 
Choljpinia,  570 

hepatogenous,  570.  571 
(  holecystitis,  569 
(  holera  asphyxia,  484 
cvanosis,  484 
dry.  462 
t'pideinic  or  Asiatic,  479 

anatomical  characters.  481 
bacteria   in,    481,  4S3,   486,    489, 

490 
clinical  history,  482 
diagnosis,  490 
enteroclysis  in,  496 
hvpodernioclysis  in,  497 
pathological  character,  486 
projjnosis,  491 
jTophylaxis,  A\)\. 
treatment,  493 
infantum.  448,  471,  475 


Cholera  infantum,  intestinal  aDtiaeplie  in. 

478 
morbus,  471 
nostras,  472 
sicca,  462,  483 
spasmodic,  484 
sporadic,  471 

causation,  473 
clinical  history,  472 
diagnosis,  473 
pathological  character.  473 
prognosis,  472,  474 
treatment,  474 
Cholerine,  483 

Cholesteatoma  within  craniom,  665 
Choiesterfemia,  529,  548 
Chorea,  756 

causation,  757 

clinical  history,  756,  757 

festinans  vel  procursiva,  760 

gravidarum,  757 

hereditary,  760 

major,  756 

oscillatoria,  760 

pathological  character,  1061 

relation  between  rheumatism  and,  1^' 

saltatorea,  760 

scriptorum,  761 

seasonal  relations  of  rheumatism  id'I 

757 
treatment,  758 
Chthonophagia,  387 
Chylopoietic  system,  diseases  of.  324 
Chylous  ascites,  528 
Chyluria,  876 

Circulation,  cerebral  and  spinal.  585 
Circulatory  system,  diseases  of,  225 
Cirrhosis,  biliarv,  544,  573 
of  kidney,  828,  832 
of  liver,  538  {ride  He}>atitisi. 
hypertrophic,  544 
infantile,  542 
of  lung,  102,  133 
of  stomach,  347 
CJlergyman's  sore  throat,  328 
Clinical  history  of  disease,  19 
Coagula.  ante-mortem,  273 

post-mortem,  273 
Coagulation    necrosis    in    acute     Hrighi? 
disease,  817 
in  diphtheria,  1034 
in  dysentery,  401 
in  gout,  1075 
in  laryngitis,  209 
in  pneumorrhagia,  186 
in  relapsing  fever,  938 
in  tubercle,  102 
in  ulcerative  endocarditis,  24^^ 
in  variola,  982 
of  blood  in  cavities  of  the  heart.  -•*, 
246, 249,  274 
<  occygodynia,  750 
Colic   from  copper,  466 
from  lead,  710 
causation,  461 
(>]inica]  history,  460 
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Colic  from  lead,  diagnoeis,  463 
prognosis,  461 
treatment,  463 

hepatic,  457,  530 

intestinal,  457 
causation,  458 
clinical  history,  457 
diagnosis,  457 
pathological  character,  458 
prognosis,  459 
treatment,  459 

painter's,  460 

renal,  and  nephro-lithiasis,  457,  855 
Colica  pictonnm,  460 
Colitis,  421 

Collapse  of  pulmonary  lobules,  88,  89,  92 
Oolotomy  in  intestinal  obstruction,  441 
Columns',  posterior,  sclerosis  of,  684 
Coma,  708 

in  acute  yellow  atrophy,  547 

in  alcoholism,  794 

in  catalepsy,  788 

in  cerebellar  disease,  614 

in  cerebral  hemorrhage,  603 

in  cerebral  hv()enemia,  587 

in  diabetes,  609,  884,  887 

in  diphtheria,  1037 

in  delirium  tremens,  793 

in  embolism  and  thrombosis,  593,  594, 
598,600 

in  encephalitis,  658 

in  epilepsy,  768 

in  hysteria,  781,  782 

in  insolation,  624 

in  intermittent  fever,  951,  961 

in  meningeal  hemorrhage,  623 

in  meningitis,  636,  639,  642,  649 

in  pachymeningitis,  633 

in  poliomyelitis,  acute  anterior,  692 

in  scarlatina,  1009,  1016 

in  tumors,  intracranial,  668 

in  tvphoid  fever,  909,  912,  914,  934 

in  tvphus  fever,  923,  934 

in  unemia,  783,  818,  834,  839,  840,  942 
treatment  of,  843 

in  variola,  987,  992 

in  yellow  fever,  974,  975,  979 

vigil,  909,  923,  987 
Comma  bacillus  in  cholera,  481,  483,  486 
Congestion  of  brain,  585 

of  cord,  628 

of  liver,  564,  578 

of  lungs,  96 

renal,  active,  812 
passive,  813 
Conjugate  deviation,  604 
Constipation,  452 

causation.  453 

clinical  history,  453 

pathological  character,  452 

treatment,  454 
Consumption,  galloping,  102,  110 

pulmonary,  99  {vide  Phthisis,  pulmon- 
ary). 
Convulsions  {vide  references  under  Coma). 
Cor  bovinum^  266 


I  Cor  villofum,  226 
Cord,  spinal  {vide  Spinal  cord). 
Corpora  amylacea,  662,  677,  682,  686 
I  Coryza,  139,  143,  167 
I  Costiveness,  452 
I  Cough,  nervous,  219 
I  Cow-pox,  996  {vide  Vaccinia). 
Cramp,  761 

writer's,  761  (ptWe  Chorea  scriptorum). 
Cranium,  tumors  within,  664 
Croup,  false,  199,  204,  208 

membranous,    207    (ru/e      Laryngitis 

with  exudation), 
spasmodic,  218 

true,   199,  204,  208    {vide  Laryngitis 
with  exudation). 
Cry,  cephalic,  641 
Cyanosis,  145,  157,  158,  164 
Cynanche,  199 

contagiosa,  1032 
maligna,  1032 
Cysticerci,  502 

cellulosie,  503 
Cystinuria,  857 

Cysts,  apoplectic,  of  brain,  602 
renal,  828,  829,  861 

D. 

Dance,  St.  Vitus's  756  (ride  Chorea). 
Degeneration,  cheesy,  in  tubercle,  133 
cystic,  of  kidney,  860 
fatty,  in  emphysema,  155 

of  heart,  269 
fibroid,  in  tubercles,  133,  134 
hyaline,  1034 

in  tubercle,  133 
parenchymatous,  in  diphtheria,  1035 
in  malarial  fevers,  966 
in  scarlatina,  1006 
in  variola,  984 
of  gastric  tubules,  370 
of  heart,  270,  272 
reaction  of,  672,  676 
secondary  to  cerebral  hemorrhage,  602 
spinal,  671,  677 
waxy,  in  malarial  fevers,  966 
of  gastric  tubules,  372 
of  intestines,  431 
of  kidneys,  826,  840 
of  liver,  545,  553 
of  spleen,  581 
of  stomach,  370 
Delirium  ebriosum,  796  {vide  Alcoholism), 
hysterical,  781 
in  Bright*s  disease,  835 
in  typhoid  fever,  908 
tremens,  793 
vigilans,  795 
Dementia  paralytica,  715  {vide  Paralysis, 

general  cerebral). 
Dengue,  1026 
;  Dermalgia,  750 

I  Diabetes  acutns  and  acutissimus,  885 
I  insipidus,  812,  877 

I         mellitus,  812,  879 
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Diabetes  mellitus,  causation,  880,  885 
clinical  historv,  879 
(xima  in,  884,887 
diagnosis,  885 
pathological  character,  880 
prognosis,  886 
treatment,  887 
Diagnosis,  definition  of,  19 
Diarrhoea,  445 

acute,  422 

bilious,  445 

causation,  445,  447 

choleraic,  483 

clinical  history,  445 

colliquative,  449 

crapulous,  447 

dysenteric,  445 
•  fatty,  445,  583 

lienteric,  445 

serous,  445 

stercoraceous,  445 

treatment,  447,  449 

tubular,  422 

typhoid,  445,  907,  909 
Diathesis,  hemorrhagic,  1099 

tuberculous,  111,  114,  122  ' 

Diazo- reaction  in  typhoid  fever,  914  ; 

Digestive  or  c'hyloi)oietic  system,  diseases  1 
of,  324 

ulcer  of  stomach,  351 
Dilatation  of  stomach,  349,  352,  365 
lavage  in,  369 

prophvlaxis,  370  ' 

Diphtheria,  1032  , 

anatomical  characters,  1032  \ 

causation,  1040 

clinical  history,  1035 

cloudy  swelling  in,  1034 

coagulation  necrosis  in,  1034 

diagnosis,  1041 

paralysis  following,  33J,  1038 

pathological  character,  1039 

prognosis,  1041,  1042 

treatment,  1043 
Diplegia  facialis.  734 
Dipsomania,  386,  388,  794 
Dirt-eating,  387 
Disease,  Basedow's  or  (iraves's,  279 

bronzed-skin,  317 

rlinical  and  natural  history  of,  19 

diagnosis  of,  19 

Duchenne's,  685 

duration  of,  21 

elementary  forms  of,  22 

Hodgkin's,    309    {vide    Pseudo-leuco- 
cvtluvinia). 

individuality  of,  how  determined,  20 

laws  of,  21 

Mc'-nicre's,  710 

patholoj^y  of,  10 

prevention  of,  20 

self-limitation  of,  21 

Thomsen's  763 

treatment  of,  20 

trichinal,  ')07 

vagabond's  322 


Disease,  Werlhof's,  1104 
Diseases,  acute,  definition  of,  20 
aDatomical  characten  <^,  19 
aspects,  diflerent,   under  which  tber 

are  to  be  oonsid^ed,  19 
causation  of,  19 
cerebral,  looalisatioo  oij  613 
chronic,  definition  of,  ii 
classification  of,  21 
functional,  19 
general,  21,  896 
local,  21,  22 
pathology  of,  19 
self-limited,  21 
surgical,  22 
Dissociation  symptom,  656 
Distoma  hepaticum,  562 

lanceolatum,  562 
Dorsodvnia,  98 
Dropsy,  21 

cardiac,  254 
general,  134 

in  acute  Hright's  disease,  820 
in  chronic  Bright's  disease,  830,  840 
peritoneal,  526 
renal,  820,  830,  837 
scarlatinous,  1009 
Duchenne's  disease,  685  {ride  Ataxia,  lociv 

motor). 
Ductus  communis  choledochus,  inflaniiut- 

tion  of,  567 
Duodenitis,  334,  349.  423 
Duodenum,  ulceration  of,  349,  429 
Dura  mater,  hematoma  of,  622-632 
Dysentery,  acute,  397 

acute  sporadic,  clinical    history,  4<Jl 
causation,  404 
diagnosis.  405 

pathological  character.  398,  M^\ 
prognosis,  401,  405 
treatment,  405 
amoebic,  404 

anatomical  characters  of  acute  >iiiiple. 
398 
of  diphtheritic,  400 
catarrhal,  398 
chronic,  412 

anatomical  characters,  413 
clinical  history,  414 
diagnosisi,  415 
prognosis,  415 
treatment,  416 
croupous,  400 
diphtheritic,  398.  399 
epidemic.  398,  408 

anatomical  characteni.  4<>9 
causation.  410 
clinical  history,  409 
treatment,  4 1 1 
fibrinous,  400 
follicular,  398  413 
malignant,  410 
pylephlebitis  from,  566 
scorbutic,  410.  412 
stools  in,  402,  415 
ulcers  of,  414 
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Djspepsia,  acute,  339,  341 
nervous,  o90 

diagnosis,  391 
prognosis,  392 
symptoms,  391 
treatment,  392 

£. 

Echinococcns,  502 
multilocular,  562 
of  kidney.  861 
of  liver,  557,  558 

anatomical  characters,  557,  558 
clinical  history,  559 
diagnosis,  559 
pathological  character,  ^8 
prognosis,  561 
treatment,  561 
of  lung,  196 
Kcstasy,  789 
Ectopia  renis,  869 

Klectricity  in  Addison's  disease,  323 
in  angina  pectoris,  285 
in  cephahilgia,  754 
in  chorea,  760 

in  diagnosis  of  i)aralyse8,  675 
in  exophthalmic  goitre,  282 
in  functional  paralysis,  714 
in  lead  paralysis,  738 
in  myalgia,  755 
in  neuralgia,  743 
in  neuritis,  725,  726 
in  neuroses,  761 
in  paralysis,  611 
in  paralysis  agitans,  765 
in  peripheral  paralysis,  729 
in  poliomyelitis  anterior,  694,  696 
in  progressive  muscular  atrophy,  802 
Electro-no uscu I ar  sensibilitv  and   contrac- 
tility, 712-714 
Embolism,  591 

of  brain,  600 
Embolism  and  thrombosis,  cerebral,  591 
anatomical  characters,  601 
clinical  history,  593 
diagnosis,  596 

pathological  character,  592     . 
prognosis,  598 
treatment,  599 
in   ulcerative  endocarditis,  242,  244, 

252 
of  mesenteric  arteries,  430,  431 
of  pulmonary  artery,  93,  122,  273 
Embolus,  591 

infectious,  93 
Emissions,  involuntary  seminal,  891 
Emphysema,  154 
acute,  155 
idiopathic,  154 

interlobular  or  interstitial,  154 
of  lungs,  154 

anatomical  characters,  155 
causation,  158 
clinical  history,  156 
diagnosis,  160 


Emphvseu:^  of  lungs,  pathological  charac- 
i'?r,  157 

prognosis,  162 

treatment,  162 
senile,  156,  162 

vesicular,  154    (vUle  Emphysema  of 
lungs). 
Emprosthotonos,  790 
Empyema,  20,  25,  50 
causation,  50 
cystidis  fellese,  569 
diagnosis,  51 
prognosis,  52 
treatment,  52 
Encephalitis,  657 

anatomical  characters,  657 
causation,  657 
clinical  history,  658 
prognosis,  658 
treatment,  658 
Encephalopathy,  saturnine,  461,  709 
Endarteritis,  102 
deformans,  600 

in  chronic  Bright's  disease.  825 
obliterans,  102,  601 
Endocarditis,  225,  229,  237 
anatomical  characters,  238 
bacteritic,  243 
causation,  239 
clinical  history,  239 
diagnosis,  240 
diphtheritic,  243 
embolism,  cerebral,  in,  591 
malignant,  238,  243 
mycotic,  in  pyiemia,  243 
papillary,  238 
pathological  character,  239 
prognosis,  241 
puerperal,  243 
pva»mic,  243 

rheumatic,  229,  1058,  1060 
septic,  243 
simple.  238 
treatment,  242 
ulcerative,  acute,  238,  243 

anatomical  characters,  243 

causation,  244 

clinical  history,  244 

diagnosis,  245 

pathological  character,  245 

petechial  spots  in,  245 

prognosis,  245 

retinal  hemorrhage  in,  245 

treatment,  245 
Eudopericarditis,  240 
Enteralgia,  460 

from  lead,  460  (riVfe. Colic  from  lead). 
Enteritis,  acute,  423 

anatomical  characters,  423 

causation,  424 

clinical  history,  423 

diagnosis,  424 

imtholo^ical  character,  424 

prognosis,  425 

treatment,  425 
chronic,  425 
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Enteritis,  mem  bra  nous,  422 

polypoi>a,  413 

subacute,  425 

varieties  of,  423 
Knteroliths,  432 

obstruction  of  intestine  bv,  442 
Enterorrhagia,  450,  541,  <H)9,  933 

clinical  history,  452 

etiology,  451 

prognosis,  452 

treatment,  452 
Enterorrhoea,  445,  473 
Ependymitis,  granular  or  chronic,  655 
Epilepsia  gravior,  766 

niitior,  766 
Epilepsy,  766 

antirabic  inoculation  in  the  treatment 
of,  778 

causation,  769 

clinical  history,  766 

diagnosis,  770 

hemiplegia  in,  787 

in  cortical  lesions,  621 

pathological  character,  769 

prognosis,  772 

spinal,  680 

treatment,  774 
Epileptiform  convulsions,  766 
Epileptoid  attacks,  766,  773 
Epithelioma  of  stomach,  359 
J'TUctation,  nervous,  380 
Erysipelas,  946 

epidemic,  201 
Erythromelalgia,  713 
Etiology,  19 
Exophthalmic  goitre.  280 

cerebral  symptoms  in,  281 
diminishe<i  electrical  resistance  of 

skin  in,  281 
tremor  in,  280 
Exudation,  catarrhal,  1033 

croupous,  1032 

diphtheritic,  1032 

l>se»ido-diphtheritic,  1034 
Eyeballs,  proujinence  of,  and  enlargement 
of    thyroid    body,   associated    with 
fniictional    disorder   of    the    heart, 
279 


Farcy, 1112 

acute,  1114 

chronic,  1114 
I'Vbrioula,  S9(),  S99 
Fecal  abs<vss,  417 
Fever,  abdominal  typhus.  900 

African,  971 

and  ague,  9')0 

bilious,  or  bilious  remittent.  964 

break -l>one,  1026 

camp,  96S 

causes  of,  S9S 

cx»rebr(>-spinal,  648 

Chnp^res.  9'>0 

(hiokalioniiny,  9<»8 

conirestive.  9<)1 


Fever,  continued,  oomnion,  896,  S99, 90O 

simple,  899 
dand^,  1026 
definition  of,  897 
enteric,  900 
ephemeral,  899 
epidemic,   charai'terized    bv    phmrri. 

gitis,  948 
erysipelatous,  94<» 

epidemic,  947 
famine,  938,  944 
five-day,  938 
gastric,  340 
heat,  624 
hectic,  in  phthisis  pnlroooalis,  106 

in  pyelitis,  849 
Himgarian,  971 
ileo-typhus,  900 
intermittent,  950 

anatomical  characcers,  950 

causation,  954 

clinical  history,  950 

diagnosis,  956 

prognosis,  957 

relapses  of,  953 

stages  of,  950 

treatment,  957 
intermittent,  compound  types  oC  952 

bilious,  954 

congestive,  961 

latent,  954 

malignant,  961 

masked,  954 

|>ernicious,  961 
algid,  961 
a|M>plectic,  961 
asthenic,  9(»2 
comatose  961 
haematuric,  962 
icteric,  961 
(]uinia  in,  957,  96:^ 
soport)se,  961 
treatment  of.  9^>2 

prophylaxis  of,  960 

((uartan,  952 

({uotidian,  952 

tertian,  952 

tyjies  of.  952,  9''»6 
jungle.  971 
lake,  97 1 
lung,  77 
Panama.  950 
pathology  of,  897 
pneumonic,  64,  77 
pythogenic,  900 
relapsing,  938 

anatomical  characters,  9^^ 

causation,  943 

clinical  history,  940 

coagulation  necrosi.«s  in.  9,'>9 

diagnosis.  943 

prognosis,  945 

Apirocfurte  (}bemieteri  in,  939,  942 

treatment,  945 
remittent,  bilious,  964 

pernicious,  970 
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Fever,  remittent,  simple  and  tvpho-mala- 
rial,  965 
anatomical  characters,  965 
causation,  968 
clinical  history,  960 
diagnosis,  968 
pathological  character,  968 
prognosis,  969 
qiiinia,  use  of,  in,  969 
treatment,  969 
rheumatic,  105H 
scarlet,  10<)4 
seven-dav,  938 
ship,  922 
short,  938 
simple,  899 
spotted,  648 
suppurative  or  secondary,  in  variola, 

987 
swamp,  950 
symptoms  of,  898 
thermal,  624 
typhoid,  900 

abortive,  920 

anatomical  characters,  900 
bacillus  of,  902,  905,  917 
bacteria  in,  902,  906 
blooil  in,  904 
causation,  916 
clinical  history,  906 
coniplio4iti(ms,  904,  915 
diagnosis,  919 
latent,  920 

prevention  of,  918,  937 
pnignosiH,  921 
treatment,  929 
typhoid  and  typhus,  non-identity  of, 

922 
typho  malarial,  915,  964  {vide  Fever, 

remittent  typho-malarial). 
typhus,  922 

anatomical  characters,  922 
causation,  925 
clinical  history,  923 
diagnosis,  927 
prevention  of,  937 
prognosis,  928 
recurrens,  938 
treatment,  929 
Walcheren,  971 
worm,  499 
yellow,  971 

anatomical  characters,  971 
causation,  975 
clinical  history,  972 
diagnosis,  978 
prevention  of,  980 
prognosis,  975,  978 
treatment,  979 
Fevers  and  other  general  diseases,  896 
Fevers,  adynamic,  897 
asthenic,  897 
aUzic,  897 
causes  of,  898 
classification  of,  896 
contagious,  896 


Fevers,  continued,  896 

eruptive,  20,  896,  981 

essential,  21,  896 

ezanthematous,  896 

fastigium  of,  897 

high,  897 

low,  897 

lysis  of,  897 

malarial,  950 

miasmatic,  896 

contagious,  896 

micro-organisms  in,  897 

pathology,  general,  of,  897 

periodical,  896,  898 

slow,  897 
Filaria  sanguinis  hominis,  528,  872,  876 
Fingers,  bulbous  or  clubbed,  109 
Flux,  bloody,  409 
Fomites,  926,  989,  1012 
Foot-clonus,  674 
Friedreich's  disease,  690    - 
Functional  morbid  changes,  10 

G. 

Gall-bladder,  cancer  of,  570 
dilatation  of,  569 
inflammation  of,  569 
Gall-stones,  passage  of,  466 
clinical  history,  467 
diagnosis,  468 
prognosis,  469 
treatment,  469 
Gangrene  of  lungs,  150,  188 

anatomical  characters,  188 
causation,  188 
clinical  history,  189 
diagnosis,  189 
prognosis,  190 
treatment,  190 
symmetrical,  810 
Gastralgia,  acute,  383 

chronic,  384 
Gastreclasia,  365 

anatomical  characters,  365 
clinical  history,  367 
diagnosis,  368 
prognosis,  368 
Gastric  carcinoma,  359 

anatomical  characters,  359,  366 
diagnosis,  361 
etiology,  361 
pn>gnosi8,  364 
symptoms,  361,  393 
treatment,  364 
tubules,  degeneration  of,  370 

anatomical  characters,  370 
causation,  370 
clinical  history,  371 
ulcer,  351  {vide  Ulcer,  gastric). 
Gastritis,  acute,  334 

anatomical  characters,  334 
causatioii,  337 
clinical  history,  336 
diagnosis,  337 
pathological  character,  336 
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GastritiSf  acute,  prognosis,  337 
treatment,  338 
chronic,  342 

interstitial,  347 

anatomical  characters,  347 
causation,  349 
clinical  history,  348 
diagnosis,  349 
treatment,  349 
lavage  in,  345 
phlegmonous,  345 

anatomical  characters,  345 
causation,  346 
clinical  history,  346 
diagnosis,  347 
metastatic,  346 
prognosis,  347 
treatment,  347 
polyposa,  343 
subacute,  339 
toxic,  336,  339 
unemic,  341 
Gastro-duodenitis,  349,  568,  573 
Gastrodynia,  383 
(iastro-enteralgia,  460 
tjiastromalacia,  350 
Gastrorrhagia,  392,  541 
Gastrorrhoea,  473 

(ienito-urinary  system,  diseases  of,  812 
Germ,  how  sup{>orted  by  effects  of  quinia, 

959 
Glanders,  1112 
acute,  1113 
chronic,  1114 
diagnosis,  1115 
etiology,  1112 
prognosis,  1115 
symptoms,  1113 
treatment,  1115 
Globus  hystericus,  781 
Glomerulo-nephritis,  816,  825 
Glosso-pharyngeal  nerve,  paralysis  of,  734 
Glottis,  oedenia  of,  215,  333 

anatomical  character,  215 
causation,  216 
clinical  historv,  216 
spasmof,  218,  288' 
Glycoha?niia,  880 
Glycosuria,  879  (vide  Diabetes  mellitus). 

causes  of,  584,  885 
Goitre,  exophthalmic,  279 
Gout,  21,  1074 

anatomical  characters,  1075 
anomalous,  1079 
causation,  1081 
chronic  or  ()er8istent,  1078 
clinical  history,  1076 
diagnosis,  1065,  1082 
irregular  or  misplaced,  1079 
kidneys  in,  828,  837 
latent,  1079 

pathological  characters,  1080 
prognosis,  1083 
retrocedent,  1079 
rheumatic,  1088 


Gout,  tophi  in,  1075 
transient,  1076 
treatment,  1084 

uric  acid  in  blood  iu,  1076,  1080 
Graphospasmus,  761 
;  Gravel,  857 
I  Graves's  disease,  279 
'  Grippe,  1050 

.  Growths,  morbid  i^ride  Tumors). 
Gumma  in  brain,  665 

in  cord,  703 
I  in  heart-wall,  247,  272 

in  intestine,  428 
in  liver,  545 
in  lungs,  197 
in  pharvnx,  329 
Gums,  blue  discoloration  of,  in  lead-poiMo- 
ing,  463 
in  scorbutus,  1098 

H. 

Hsematemesis,  392 
Haematinuria,  812,  872 
Hsematoma  of  dura  mater,  622,  6.'52 

of  the  peritoneum,  524 
Ha?mato-myelitis,  630,  677,  679 
Hsemato-myelus,  629 
Heematophilia,  1105 
Haematopoietic  system,  diseases  of,  291 
Haematorrhachis,  629 
Hsematuria,  endemic,  872 

renal,  849,  850,  862,  863,  867,  871 
Haemoglobinaemia,  873 

malarial-,  875 
Haemoglobin  uria,  812,  875 

paroxysmal,  873 
Haemopericardium,  235 
Haemophilia,  1105 
Hcemophthisiji,  292,  312 ' 
Haemoptysis,  181,  187 

in  bronchitis,  148 

in  miliary  tuberculosis,  136 

in  phthisis  pulroonalis,  105,  108,  118, 
121,  134 

in  pneumorrhagia,  187 

with  cardiac  valvular  lesions,  253 
Hay  asthma,  165,  167 

fever,  167 
Headache,  753 

in  unemia,  834,  839 

sick,  754 
Heart,  abscess  in,  in  infarction,  246 
in  myocarditis,  246 

aneurism  of,  in  myocarditis,  246 

atrophy  of,  269 

dilatation  of,  247,  252,  263,  265,  106») 

enlargement  of,  with  valvular  lesions, 
248,260 
without  valvular  lesions.  267,  829 

fatty  degeneration  of,  269,  318 

functional  disorder  of,  276 
causation,  277 
diagnosis,  278 
treatment,  278 
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Heart,   functional   disorder  of,  astiociated 
with   enlargement  of  thy- 
roid body  and  prominence 
of  eyeballs,  279 
pathological  character,  281 
treatment,  282 
giimmata  in,  272 

hvpertrophv  and  dilatation  of,  in  ne- 
phritis, 826,  836,  837,  840 
clinical  history  of,  265,  268 
infarctions  in,  246 
liuirmurs,  257  el  seq, 
new  growths  and  parasites  in,  272 
obesity  of,  269 
parasites  in,  272 
parenchymatous  degeneration  of,  270, 

272 
partial  aneurism  of,  246 
rupture  of,  246,  247,  273 
Kyphilitic  disease  of,  247 
thrombosis  of,  246.  249,  273 
tubercles  in,  135,  272 
valvular  lesions  of,  with  enlargement, 
248,  260 
anatomical  characters,  248 
causation,  257 
clinical  history,  253,  261 
diagnosis,  257 
pathological  character,  256 
prognosis,  261 
treatment,  262 
Heart-beats,  diminished  frequency  of,  277 
Heart-clot,  238,  243,  244,  246 
Heart-sounds,  reduplication  of,  276 
Helminthi,  intestinal,  498    (vide  Worms, 

intestinal). 
Hematoma  of  dura  mater,  622,  632 
Hemianaesthesia,  crossed,  615 

from  lesions  of  corpora  striata,  618 
Ifemianopsia   from   cortical   lesions,    622, 
658 
from   disease  of  the  corpora  striata, 

618 
from  disease  of  the  optic  thalami,  617 
Hemiathetosis,  765 
Hemichorea,  617,  756,  766 
Hemicrania,  745,  753 
Hemiopia,  619,  622 
Hemiplegia,  717,  718 
double,  610,  715 
emotional,  717,  718 
in  cerebral  embolism  and  thrombosis, 

594 
in  cerebral  hemorrhage,  603,  605 
in  epilepsy,  768 
infantile  spastic,  660 
in  insolation,  717 
in  lesions  of  cortex,  620 
in  meningeal  hemorrhage,  623 
Hemoptysis  (vide  Htemoptysis). 
Hemorrhage,  cerebral,  600 

anatomical  characters,  600 
causation,  600,  608 
clinical  history,  603 
diagnosis,  608 
pathological  character,  600 


Hemorrhage,  cerebral,  prognosis,  610 
'  treatment,  610 

meningeal,  622 
pulmonary,  181, 188 
!  relations  of,  to   phthisis,  182-184 

treatment  of,  184,  188 
spinal,  629 
spontaneous,  600 
Hemorrhagic  diathesis,  1105 
I  infarction  in  cardiac  disease,  253 

'  Henoch,  statistics  of  tracheotomy  in  laryn- 
I  gitis  with  exudation  and  in  diph- 

theria, 210 
I  Hepar  mobile,  563 
Hepatic  colic,  466 
Hepatitis,  chronic  interstitial,  538 
anatomical  characters,  538 
causation,  542 
clinical  history,  540 
diagnosis,  543 
prognosis,  543 
treatment,  543 
suppurative,  533 

anatomical  characters,  533 
caiisation,  535 
clinical  history,  534 
diagnosis,  536 
prognosis,  537 
,  treatment,  537 

I         syphilitic,  544 

Hernia,  diaphragmatic,  439 
I  duodeno-jejunal,  438 

I         strangulated,  within  abdomen,  438 

Hodgkin*s  disease,  307   (vide  Pseudo-leu- 
I  cocythaemia). 

Hum,  venous,  in  anaemia,  293 
]  Hydatids  in  the  kidneys,  850,  861 
in  the  liver,  587 
in  the  lungs,  196 
in  the  spleen,  582 
Hydrencephaloid  affection,  590,  600,  708 
Hydroceptialus,  654 
acute,  639,  655 
Hydrochloric  acid   in  gastric  juice,  tests 
for,  374,  375 
its  absence  from  the  gastric  secre- 
tions  in   cases  of  gastric  car- 
cinoma, 362 
Hydromyelia,  655 
Hydromyelus,  703 
Hydronephrosis,  852 

anatomical  characters,  852 
caustftion,  852 
clinical  history,  853 
diagnosis,  854 
prognosis,  854 
treatment,  855 
Hydropericardium,  235 
Hydro-peritoneum,  526 
causation,  527,  555 
clini(ral  history,  528 
diagnosis,  529 
fluid  of,  527 
pn)gnosis,  529 
treatment,  530 
Hydrophobia,  1115  (vide  Rabies). 
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Hydrops  adiposus,  528 

chyloeiis,  528 

cy  slid  is  fellese,  569 
Hydrorrliachis,  654 
Hydrothorax,  62 

characters  of  eflusion  in,  62 
Hygienic  treatment  of  disease,  21 
Hyi>eracidity,  389 
Hypenemia,  actiife  cerebral,  586 

cerebral,  585 

anatomical  characters,  586 
causation,  586 

of  kidneys,  812 

of  liver,  565 

of  lungs,  96 

of  spinal  cord  and  its  meninges,  628     | 

passive  cerebral,  586,  588  I 

Hypersecretion,  389  | 

Hyi)ertrophy  of  heart,  265 

in  chronic  Bright's  disease,  826, 

829  I 

Hypnotism,  789  I 

Hypochondriasis,  799  | 

Hypodermic    injections    of    morphia    in 

neuralgia  and  other  affections,  742    ; 

injections  of  quinia  in  malarial  fevers,  > 

959,  963  ; 

in  neuralgia,  744  | 

syringe  in  diagnosis,  46  t 

Hy|K)glo6sus  nerve,  paralysis  of,  735  i 

Hysteria,  780  '  ' 

causation,  78o  i 

clinical  history,  780  i 

diagnosis,  7S2  I 

pathologicjil  character,  785  , 

prognosis,  78(>  i 

treatment,  786  ' 

Hysterical  coma,  782  1 

condition,  780 

convulsions,  781 

cough,  781 

delirium,  781 
Hystero-e}>ilepsy,  787 


Icterus,  21,  507,  570  {vide  Jaundice). 

acute  febrile,  575 

gravis,  542,  544,  545 

hjematogenoiis,  570,  873 

hemorrliagic,  545 

hepatogenous,  570 

iufectious,  575 
Ile<j-coliiis,  422 
Ileus,  idiopathic,  432,  444  , 

Impotence,  8tU,  893  \ 

Inanition,  395 

Incision  for  pieiiritis  with   pneumothorax, 
59  1 

free,  for  enipyeuja,  52 
Incontinence  of  tlie  pylorus,  382 
Induration,  brown  or  pigment,  of  lungs,  96 
Infarction,  anaemic  or  white,  591 

cerebral,  5iU 

emlx)lic,  51' 1 

hemorrhagic,  93,  186 


Infarction,  intestinal,  430 
Infiltration  of  heart,  269,  318 
Inflammation,  acute,  treatment  iA,  S3 

use  of  opium  in,  36 
Influenza,  138,  327, 1050 

anatomical  altentioDS,  1052 
bacteriology,  1052 
definition,  1050 
diagnosis,  1056 
duration,  1055 
etiology,  1050 
incubation,  1052 
invasion,  1053 
prognosis,  1056 
symptoms,  1052 
treatment,  1057 
Inhalations  of  oxvgen  and  warm  vapor. 

147 
Inoculation  to  prevent  variola,  9W 
Insolation,  623 

anatomical  characters,  624 
causation,  625 
cerebral  congestion  in,  587 
clinical  history,  624 
diagnosis,  626 
hemiplegia  in,  717 
pathological  characters,  624 
prognosis,  626 
treatment,  626 
Insufliciency,  relative,  of  heart-valves,  21? 
Insuflilation  155 
Intestine,  carcinoma  of,  431 

compression  and  stricture  of,  4^  4M.' 
functional  afliections  of,  445 
hemorrhage  into,  450,  541 

in  typhoid  fever,  903,  909,  ^''Ji 
933 
inflammatory  diseases  of,  397 
intussusception     or    invaginati<«  "3^ 
403,  432 
anatomical  characters,  433 
causation,  434 
clinical  history,  434 
diagnosis,  435 
laparotomy  in,  437 
progno6is,'433,  434,  436 
treatment,  436 
new  growths  in.  431 
obstruction  of,  432 

from  enteroliths,  432,  442 
from  feces,  432,  442 
from  foreign  bodies,  432,  442.  4* 
perforation  of,  in   tvphoid  fever,  9<'9. 

933,  982 
rotation  or  twisting  of,  432,  4.% 
rupture  of,  in  obstruction,  441 
Simon's  method    of    exploring.  441 
stricture  and  compression  of,  432.  44" 
structural  afleetions  of,  427 
tuberculosis  of,  in  phthisis,  110 
twisting  of,  432,  438 
ulcers  of,  427 

waxy  degeneration  of,  431 
Intubation  of  larynx  in  diphtheria,  1(V17 
Intussusception,  432 
Irritation,  spinal,  609,  722 
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Jaundice,  21,  567,  570 
clinical  history,  571 
diagnosis,  574 
fatal,  545 

liff  matogenoiti^  5T0 
hepHto^eTWJUti,  570 
malignant,  ^lAb 
paiJiolo^ieal  obamcterb,  573 
proi^cjsis,  573 
tr*?atmenr,  574 

K. 

Kiik-ke,  726 

Kidney,  abscess  of,  846 

atrophy,  granular,  of,  828,  832 
carcinoma  of,  864 

anatomical  characters,  864 
clinical  iiistory,  866 
diagnosis,  867 
prognosis,  867 
crealment,  868 
Hrrlnibi^  ot,  y28,  S.12 
C'iiijy^csiion  of,  iietive^  812 

pa>Lsive,  i5J3 
degenemtioD  ol;  cvstic,  861 
fatty,  814 

parenchymatous,  814 
echinococci  irj,  S61 
fibruid»82i^,  832 
8oatLDg.  %m 

gouty.  828,  82©,  832,  837,  839 
granular,  una  11,  828,  832 
hydatids  in,  801 
induration,  cymiouc.  of,  813 
inllutiunation,     acute,    of,    815     (t^ 
Neph r i t i ^,  acute  d  i  ffuse ) . 
acute   inienstnial  or  suppurative,  ! 
of,   846    (ptde  Nephntis,  acute 
interstitial  or  auppura live).         ' 
clironic    diffiiae,     of,    823    [vitie^ 
Nephritb,  chronic  diffuse).         i 
large,    without     waxy    degeneration.  ' 
480, 825  V 

with  waxy  degeneration,  826.  838  ' 
large  red,  82-")  j 

laiige  wliite,  825  i 

movabb,  869 

indications  for  operation  in,  870    ' 
new  growths  in,  861 
small  granular,  828,  832,  840 
spirit,  838 
BUrgiml,  848 
tuherculosis  of,  135,  862 
wandering,  869 

«raxy  degeneraiioTi  of,  826,  840 
KlebB-Li^JB^r  baciihm,  1039,  1040 
Knee-jerk,  674,  1039  { 

I 
L.  I 

Lactic  acid  in  rheumatism,  242  i 

Laparotomy  in  intestinal  obstruction.  437, 
440  '  \ 

Laryngismus  stridulus,  218  I 

Laryngitis,  acute  simple,  199  j 


Laryngitis,  acute  simple,  anatomical  cha- 
racters, 199 

L-au^aiion,  2O0 
elinical  history,  199 
diagno«iiJ,  201' 
piithol(»gical  character,  200 
prognosis,  201 
ireatrnent^  202 
chronic,  118,  121,  204 
subacute,  203 
syphilitic,  204 

with  litirinufja  ejiudation,  207 
(■aUisaiJun,  211 
clinical  Jiri^tury,  209 
diagnoRi«,  211' 
jmthoio^jail  cliiiraticr,  210 
pn>gT*ofej»»  212 
treatment,  213 
LftryngiTsCiipe,  207,  224 
Lai-vij^oUimy  in  cases  of  thoracic  aneur- 

ism,  289 
Larynx,  diabases  uf,  197 

iSstuJou!*  orifice  within,  223 
morbid  growths  within,  223 
paralysis  of,  20O,  2jU8,  220 
spasm  of,  200,  200,  217,  lllfl 
i*>)»ical  appljcatioHft  within,  206 
Lavage  in  chronic  gust ri lis,  :i4b 

in  diiatauon  of  Ihe  slomach,  3ti9 
Lead  colic,  4«0  {ridt  Colic  from  lead), 
encephalopalhv,  461,  709 
enteral^ia,  461* 
paralysis,  461,  463,  794 
poisoning  by,  460 
Lepra,  1028 

nervosa,  1029 
tuberosa,  1030 
Leprosy,  1028 

anatomical  characters,  1030 
diagnosis,  1030 
prognosis,  1031 
symptoms,  1029 

Uf^tomeningitb,  (132,  634  (tn<ie  Meningitis, 

ficute  cerebral ). 
Leuctjcythiemia  or  leuksmia,  298 
j  eausation^  305 

clinical  history ^  301 
I         diagttfjsisj,  304 

hemorrhagic  tendency   in,  301,   303, 

601 
myelocytes  in  the  blood  of,  305 
patholo^ityil  characiur,  298,  580 
progriudts,  304 
treatment,  306 
LeiiefM,'ytoftig,  298 

Leticfi myelitic,  chronic  posterior,  684 
Li^iftjDia,  381 
Liihi^mia,  1072,  1076,  1080 

diiignosis,  1073  ^ 

treatment,  1073 
Lithiasis,  857 
Lithuria,  858 

Liver,  abscess  of,  533  {vide  Hepatitis,  sup- 
purative), 
amcebic,  536 
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Liver,  acute  yellow  atrophy  of,  545 

anatomical  characters,  545 

causation,  549 

clinical  history,  547 

diagnosis,  549 

pathological  changes,  548 

prognosis,  549 

treatment,  549 
amyloid,  553 
atrophy  of,  563 

brown,  563 

red,  252,  525 
bronzed,  965 
cancer  of,  555 

anatomical  characters,  555 

clinical  history,  556 

diagnosis,  557 

treatment,  557 
changes    in    position    and    shape  of, 

563 
cirrhosis  of,  344,  538,  966 

hypertrophic,  544 

infantile,  542 
congestion  of,  564,  578 
diseases  of,  532 
fatty,  550,  969 
functional  aflections  of,  577 
gin,  542 
hydatids  in,  557  (vide  £k;hinococcu8  of 

the  liver), 
hypertrophy  of,  563 
lardaceous  or  waxy,  553  [vide  Liver, 

waxy), 
new  growtlis  in,  557 
nutmeg,  252,  o()5 

parencliyniatous  degeneration  of,  552 
pigmentary  de|x>8it  in,  563,  965 
jnilsating,  255 
syphilitic  disease  of,  544 
torpor  of,  578 
tuberculosis  of,  135,  557 
wandering,  564 
waxy  or  lardaceous,  553 

anatomical  characters,  553 

causation,  554 

diagnosis,  554 

j)athological  characters,  553 

prognosis,  554 

treatment,  554 
whiskey,  542 
Localization  of  cerebral  disease,  613 
in  (.•erel)ellum,  614 
in  centrum  ovale,  019 
in  corpora  cjuadrigemina,  616 
in  corpora  striata,  617 
in  cortex  tvrebri,  595,  619 
in  crura  cerebelli,  614 
in  medulla  oblongata,  ()16 
in  ptMlumiili  cerebri,  616 
in  pons  Varolii,  615 
in  llialami  optiri,  617 
Locomotor  ataxia,  685 
Lockjaw,  790 
Lotura  oarnium,  402,  409 
Lumbago,  748 
Lumboiiynia,  809 


Lumbricoid  worms,  498,  499 
Lung,  camified,  25 

carcinoma  of,  134 

cirrhosis  of,  134 

senile  atrophy  of,  156 
Lungs,  diseases    of,   23  {ride   FulmooirT 
diseases). 

brown  or  pigment  indoration  of,  % 

hypenemia  of,  96 

splenization  of,  97 
Lymjihoroa,  381 
Lvmpho-sarcoma,  malignant,  307 

of  lung,  195 
Lysife,  897 

M. 

Macrocytes,  312 

Magnetic  sleep,  789 

Main  en  griffc,  698 

McU,  hatU  or  grand^  766 
petit,  766 

Malacia,  386 

Malaria,  954 

Malignant  pustule,  1110 
^  Malum  coxte  senile,  1088 
,  Mania-a-potu,  794,  796 

Marrow  of   bone  in  leucocvth«mia,  299. 

in  pseudo-lencooythspmia,  309 
I  in  pernicious  ansemia,  313 

Masturbation,  894 
I  McBumey's  tender  point,  420 
I  Measles,  1018  (vide  Rubeola^ 
false,  1024  {vide  Koseola). 
German,  1025  {ride  Rothein). 
Meckel's  diverticulum,  438 
Megrim,  754 
Meigs,  A.  v.,  diet   in  cholera  infanluat. 

479 
Meliena,  450,  494 
Melansemia,  965 
I  pigment,  seat  of,  in,  965 

Melanosis,  965 
Melasma  supra-renal e,  317 
Melituria,  879  {vide  Diabetes  mellitual. 
Mdni^re's  disease,  710 
I  Meninges  of  brain   and  spinal  ct>nl  «lifr- 
j  eases  of,  631 

Meningitis,  basilar,  639  (vide  Tuberculoos 
meningitis), 
cerebral,  acute,  632,  634 

anatomical  characters,  634 
causation,  636 
clinical  history,  635 
diagnosis,  636 
pathological  characters,  634 
prognosis,  637 
treatment,  637 
cerebral,  chronic,  638 
cerebrospinal,  648 

anatomical  characters,  64^ 
causation,  652 
clinical  history,  049 
diagnosis.  652 
pathological  character,  651 
prognosis,  653 
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Meningitis,  cerebro-spinal,  treatment.  (>53 
gummatous,  665 
8])inal,  acute,  644 

anatomictil  characters,  644 
clinical  history,  644 
diagnosis,  645 
etiology,  644 

pathological  characters,  644 
treatment,  645 
spinal,  chronic,  645 
tuberculous,  110,  639 

anatomical  characters,  639 
clinical  history,  641 
diagnosis,  642 
pathological  characters,  640 
treatment,  643 
Meningo-myelitis,  644,  645 
Merycismus,  380 
definition.  380 
diagnosis,  382 
etiology,  381 
prognosis,  382 
symptoms,  381 
treatment,  382 
Mesmeric  or  magnetic  sleep,  789 
Metamorphosis,  diphtheroid,  982,983 
Miasm,  marsh,  954 
Micrococci  in  variola,  983,  984 
MiiTocytes,  312 
Migraine,  745 
Milk  sickness,  1047 

treatment,  1049 
Mind,  disorders  of,  707 
Monoplegia  in  cortical  diseases,  621 
Morbid  growths  (vide  New  growths). 
Morbilli,  1018  [vide  Rubeola). 
Morbus  anglicus,  1092 
(H)xte  senilis,  1088 
hsemorrhagicus  macuiosus,  1104 
Motor  oculi  communis,  paralysis  of,  606, 
617,  730 
externus,  paralysis  of,  732 
Movements,  muscular,  anomalous,  760' 

compelled,  615,  666 
Mucus,  150 

Mum|>s,  332  [vide  Parotiditis). 
Murmurs,  anaemic,  259 
aortic.  241,  258 
bellows,  229 
canliac — friction,  229 
cardiac — pleural  friction,  230 
cardiac — pulmonary  258 
endocardial,  229,  240,  257 
exocardial,  229 
haemic,  259 
inorganic,  259 
mitral,  241,  259 
|)erioirdial,  229 
pulmonic,  241,  259 
tricuspid,  134,  259 
Muscles,   atro})hj  of,  in  cerebral   hemor- 
rhage, 607 
in  progressive  hemorrhage,  696 
Myalgia,  750 
Myelitis,  acute,  676 

anatomical  characters,  677 


Myelitis,  acute,  causation,  680 

clinical  history,  678 

pathological  character,  677 

prognosis,  679 

treatment,  681 
ascending.  676 
central,  676 
chronic,  678,  680 
cortical,  676 
descending,  676 
diffuse,  676 
transverse,  676 
varieties  of,  676 
Myocarditis,  225,  246 

chronic  interstitial,  246 
fibrous,  246 
gummatous,  247 
indurative,  246 
interstitial,  acute,  247 
parenchymatous,  247 
suppurative,  247 
Myxoeciema,  804 

morbid  anatomy,  804 

relation   between   atrophy  of  thyroid 

gland  and,  805 
treatment,  806 

N. 
Necrosis  in  acute  Bright's  disease,  817 
in  diphtheria,  1034 
in  dysentery,  401 
in  endocarditis,  ulcerative,  243 
in  variola,  982,  983 
Needles,  evils  of  their  use  in  thoracentesis, 

49 
Nematoda,  502,  507 
Neoplasms  (vide  New  growths). 
Nephritis,  acute  diffuse,  815 

anatomical  characters,  816 
causation,  820 
clinical  history,  817 
diagnosis,  821 
pathological  character,  819 
prognosis,  821 
treatment^  822 
acute  interstitial  or  suppurative,  846 
anatomical  characters,  846 
causation,  846,  848 
clinical  history,  847 
diagnosis,  848 
prognosis,  848 
treatment^  848 
after  scarlatina,  1006,  1008,  1011 
chronic  difiTuse,  823 

anatomical  characters,  825 
causation,  837 

classifiaition  of  its  varieties,  823 
clinical  history,  830 
diagnosis,  839 

pathological  characters,  837 
prognosis,  841 
treatment,  842 
Nephro-lithiasis,  855 
Nephro-phthisis,  863 
Nervous  dyspepsia,  390 

system,  diseases  of,  585,  723 
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Nerrous  Truoiting,  377 
diagDOtfii,  378 
prognosiii,  378 
»jmpUimBf  378 
treatment,  378,  379 
Neuralgia,  739 
cau&ation,  740 
cenrico-bracbialy  747 
cerriccMiccipital,  746 
HiniGal  hiatory,  739 
cniral,  748 
cutaneoua,  750 
diagnosis,  741 
dorao-interoostal,  97,  747 
epileptiform,  746 
lumbo-abdominal,  747 
mu«cular,  750 
sciatic,  748 
treatment,  741 
trifacial,  744 
Neurasthenia,  721 
Neuritis,  724 

ascending,  724 
circnmscribed,  724 
descending,  724 
multiple,  /25 
Neurose*,  585,  721,  755 
New  growths  in  the  brain,  664 
in  the  chest,  194 
in  the  heart,  272 
in  the  kidney,  861  ei  f*e/j. 
in  the  larynx.  223 
in  the  liver,  657 
in  the  lungs,  194 
in  the  spleen,  582 
in  the  thorax,  194 
Noma  in  typhus  fever,  924 
Nosology,  21 
Nymphomania  in  rabies,  1117 

O. 

Olwtipation,  452 
( )|jHtructinn  of  bowels,  432 
(Edema,  21,  62 
cardiac,  254 
collateral,  80,  191,  216 
of  the  glottis,  215 
pulmonary,  acute,  191 

anatomical  characters,  191 
causation,  191 
symptoms,  198 
treatment,  193 
pulmonary,  collateral,  191 
(Ksophagus,  inflammatory  and  other  affec- 

tionM  of,  330 
Oligspmia,  312 
Oiigochromwmia,  296 
Oligocvthipmia,  312 
Opisthotonos,  644,  650,  782,  790 
Orchitis,  variolous,  988 
Orthopna?a,  63,  145  • 

Ovarian  cyst,  diagnosis  of,  from  hydroperi- 

toneuni,  530 
( )xaluria,  857,  858 
<  )xyuris  vermiciilaris,  500 


Pacliymeningiiia.  63f 

cervical,  hypeftrof4k.  ^T.  'vt 

externa,  632 

hmnorrhagica.  6:^2 

interna,  632 
Palsy,  shaking,  763 

wasting  or  creef 'im!.  <«96 
Pancreas,  aflectioos  r^C  563 

calculi  in,  584 

cancer  of,  583 

diarrbcEa,  fatty,  in  d'uiemt*  oC  44'-.  O0S 

enlargement  of,  5k3 

fatty  disease  of,  584 

inflammation  oC  583 
Pancreatitis,  583 

hemorrhagic,  584 
Paracentesis  from  necessity.  51 

in  ascites,  531,  566 

in  empyema,  52 

in  pericarditis,  235,  296 

in  pleiiritia,  47 
Paralysis.  712 

acute  ascending.  720 

acute  bnlbar,  636.  664.  703 

agitans,  763 

alcoholic,  793 

alternating,  605,  615 

Beirs,  732 

bulbar,  acute,  616.  664.  7o3 

bulbar,  chronic,  616,  6«il 

anatomical  characten..  661 
causation,  663 
clinical  history,  662 
pathological  character.  661 
prognosis,  662 
treatment,  663 

cerebral,  general,  of  insane,  7 1 5 

crossed,  615,  616 

from   arsenic,   copper,   mercury,    and 
phosphorus,  739 

'from  Brighfs  disease,  834 

from  cerebral  embolism   and    thr«-m- 
bosis,  594 

from  cerebral  hemorrhage,  603 

from  chorea,  756 

from  commotion,  714 

from  compreHsion  of  spinal  cord.  704 

from  cranial  tumors,  666 

from  diphtheria,  729,  1036 

from  encephalitis,  658 

from  hysteria,  781 

from  insolation,  625 

from  lead,  461  463,  737 

from  locomotor  ataxia,  688 

from  meningitis,  635,  642,  645,  650 

from  myelitis,  678 

from  neuritis,  multiple,  726 

from  paralysis  agitans,  763 

from  poliomyelitis  anterior,  692,  694 

from  primary  lateral  sclerosis,  700 

from  spinal  hemorrhage,  630 

from  variola,  989 

gloflso-labio-laryoMl,  661  iride  Bui- 
bar  paralysifly  chrank). 
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Paralysis,  hemiplegic,  594,  602 
infantile  spmsu,  691 
Landry*8,  720 
local,  of  other  than  cranial  nerves, 

735 
mimetic,  732 
mvo-pathic,  713 
myo-sclerotic,  706 
neuropathic,  713 

of  cervical  sympathetic  nerve,  736 
of  eighth  cranial  nerve,  734 
of  fifth  cranial  nerve,  731 
of  fourth  cranial  nerve,  731 
of  laryngeal  muscles,  200,  208,  220 
of  motor  portion  of  seventh  cranial 

nerve,  732 
of  ninth  cranial  nerve,  735 
of  sixth  cranial  nerve,  732 
of  the  insane,  715 

of  third  cranial  nerve,  606,  616,  730 
paraplegic,  629,  705,  718,  739 
peripheral,  713,  726 
pseudo-hypertrophic  or  myo-sclerotic, 

706 
reflex,  714,  719 

spastic  cerebral,  of  children,  660 
spinal,  chronic  atrophic,  695 
general,  716 

of  children  and  adults,  676,  691, 
694   {vide  Poliomyelitis,  acute 
anterior), 
spasmodic,  700 
spastic,  672,  683,  700 
Paraphasia,  594 

Paraplegia,  629,  704,  718,  739,  1039 
alcoholic,  794 
reflex,  719 
Parenchymatous  degeneration  (vide  Degen- 
eration). 
Paresis,  713,  715 
Parotiditis,  332 

in  typhoid  fever,  333 
Pathology,  general  and  H|)ecial,  19 

special,  introduction  to,  19 
Pathophobia,  799 
Pentastomum,  562 
Perforation  of  intestine  in  typhoid  fever, 

515 
Periarteritis,  601 

Peribronchitis  in  phthisis,  102,  103 
Pericarditis,  acute,  225 

anatomical  characters,  226 
causation,  228 
clinical  history,  227 
diagnosis,  229 
pathological  character,  228 
prognosis,  231 
treatment,  232 
chronic,  234 

in  Bright's  disease,  227,  231 
in   rheumatism,   227,   228,   229,   231, 

1058,  1060 
micro-organisms  in  the  causation  of, 

229 
pneumo-,  236 
purulent,  226,  228,  247 
72 


Pericarditis,    rheumatic,    227-229,     231, 

1059,  1060 
Perichondritis,  laryngeal,  205 
Perihepatitis,  521 
Perinephritis,  858 
Peristaltic  unrest,  379 
Peritoneum,  diseases  of,  511 
Peritonitis,  acute  difiuse,  512 

anatomical  characters,  512 
cathartics  in    the   treatment   of, 

518,519 
causation,  515 
clinical  history,  513 
diagnosis,  515 
pathological  character,  514 
prognosis,  517 
treatment,  518 
cancerous,  522, 555 
chronic,  522 

anatomical  characters,  522 
clinical  history,  525 
diagnosis,  525 
treatment,  526 
varieties  of,  522 
hemorrhagic,  524 
proliferative,  523 
serous,  522 

tuberculous,  106,  110,  524 
Perityphlitis,  or  perityphlitic  abscess,  418, 

'  420 
Perspiration,  elimination  of  urea  by,  823 
Pertussis,  174 

causation,  177 
clinical  history,  174 
diagnosis,  177 
pathological  character,  177 
prognosis,  178 
treatment,  178 
Pharyngeal,  retro-,  abscess,  327 
Pharyngitis,  326 
acute,  326 
chronic,  327 
epidemic,  326,  948 
erysipelatous,  327 
exanthematous,  327 
follicular,  327 
gangrenous,  327 
phlegmonous,  327 
pseudo-membranous  or  fibrous,  327 
subacute,  327 
syphilitic,  328 
tuberculous,  328 
Phlebitis,  portal,  353,  565 
Phosphuria,  858 
Phthisis,  acute,  101,  110 

clinical  history  of  first  stage,  105 

of  second  stage,  108 
coal-miner's,  95, 134 
complications  of,  110 
curability  of,  118 
fibroid,  103,  133 
•      florida,  102,  110 
laryngeal,  204 
methods  of  cure  of,  105 
pathologv  of,  110 
pneumothorax  in,  109 
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Phthisis,  pulmonary,  99 
antemia  in,  107 
anatomical  characters,  99 
causation,  99 
clinical  history,  105 
diagnosis,  115,  117,  134 
formation  of  cavities  in,  101 
identity  of  bovine  and  human,  112 
pathological  character,  110 
prognosis,  118,  134 
Rasmussen's  aneurism  in,  101 
treatment,  121,  185 
tuberculin  in  the  treatment  of,  133 
renal,  862 

sputa  of,  105,  107,  116,  135 
stages  of,  104 
stone-cutter's,  95,  134 
Pica,  452 
Pleuritis,  acute,  23 

anatomical  characters,  23 
causation,  28 
clinical  history,  25,  40, 
diagnosis,  29 

pathological  character,  28 
prognosis,  32 
treatment,  32 
chronic,  25,  40,  103,  105 

anatomical  characters,  40 
causation,  43 
clinical  history,  141 
diagnosis,  45 

pathological  character,  42 
prognosis,  43 

relations  to  tuberculosis,  42-45 
Skoda's  resonance  in,  30 
treatment,  46 
circumscribed,  25,  61,  66 
diaphragmatic  or  phrenic,  61 
dry,  26 

in  Bright's  disease,  42 
paracentesis  in,  47,  62 
pulsating,  54 

relation  of  tuberculosis  to,  43 
sicca,  26 

suppurative,  50  (virfc  Empyema), 
varieties  of,  40 
with  pneumothorax,  54 

anatomical  characters,  55 
causation,  55,  154 
clinical  history,  55 
diagnosis,  56 
prognosis,  58 
treatment,  59 
Pleurodynia,  97,  751 
Pleuro-pneumonitis,  66 
Pleurosthotonos,  790 
Pneumo-hsemothorax,  54 
Pneumo-hydrothorax,  20,  54,  121 
Pneuniokoniosis,  94 
Pneumonic  fever,  04 
Pneumonitis  or  pneumonia,  63 

acute  circumscribed,  117  • 

acute  lobar,  64 

anatomical  characters,  64 
causation,  72,  77 
clinical  history,  67 


Pneumonitis,  acute  lobar,  diagnosis,  75 
heri)es  labial  is  in,  71 
pathological  character,  77 
prognosis,  78-80 
treatment,  80-86 
an  infectious  disease,  74 
broncho-,  88 

caseous  or  tuberculous,  90,  102,  133 
catarrhal,  88 
croupous,  64 
deglutition,  92 
embolic,  92 
heart-thrombus  in,  79 
hypostatic,  96,  97 
interstitial,  103,  134 
in  young  children,  87,  88 
lobular,  88, 143 

anatomical  characters,  89 
causation,  91 
clinical  history,  90 
diagnosis,  91 
suppurative,  92 

pneumonotomy  in,  94 
treatment,  92 
typhoid,  72 
Pneumo-pericarditis,  236 
Pneumo-pericardium,  237 
Pneumo-pyothorax,  54 

simulated   by  abscess    between    liver 
and  diaphragm,  57 
Pneumorrhagia,  181,  185,  186,  262 
Pneumothorax,  59 

anatomical  characters,  59 
case  of,  60 
causation,  60 
clinical  history,  60 
coin-sound  in,  57 
prognosis,  61 
treatment,  61 

varieties  of  percussion  resonance  in, 
56 
Poisons,  antidotes  for  corrosive  and  acrid, 

339 
Poliomyelitis,  anterior,  676 
acute,  691 

anatomical  characters,  691 
causation,  694 
clinical  history,  092 
degeneration,  reaction  of,  in,  693 
diagnosis,  694 
in  adults,  694 
chronic,  695 
subacute,  695 
Polyarthritis,  rheumatic,  1058,  1059 
Polydipsia,  386,  388,  879 
Polyphagia,  386,  882 
Polypus,  cardiac,  321,  249,  274 

nasal,  in  asthma,  167 
Polyuria,  878 

in  Bright's  disease,  832 
in  diabetes,  881 
!  Portal  thrombosis,  565 
'  Priapism  in  leucocythemia,  303 
;  Proctitis,  421 

I  Prodromes  of  disease,  definition  of,  19 
I  Prognosis,  consideration  of,  20 
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Prognosis,  definition  of,  20 
Prophylactic  treatment,  20 
Propliylaxis,  consideration  of,  20 

definition  of,  20 
Prosopalgia,  744 
Psamiuoma,  666 
Pseudo-hypertrophic     (or     myo-sclerotic) 

paralysis,  706 
Pseudo-Ieucocythsemia,  or  Hodgkin's  dis- 
ease, 307 

anatomical  characters,  307 

causation,  310 

clinical  history,  309 

diagnosis,  310 

prognosis,  310 

treatment,  310 
Ptomaines  in  fevers,  897 
Pulmonary  apoplexy,  186 

carcinoma,  194 

congestion,  96 

diseases,  23 

echinococci,  216 

gangrene,  188 

hemorrhage,  181 

hydatids,  196 

lympho-sarcoma,  195 

new  growths,  194 

(ledema,  191,  195 

phthisis,  99  ivule  Phthisis,  pulmonary). 

sarcoma,  195 

syphilis,  196 

tuberculosis,   97    (vide   Phthisis,   pul- 
monary), 
acute  miliary,  110,  135 
Pulsating  pleuritis,  54 
Pulse  after  bloodletting,  135 

collapsing,  255 

jerking,  255 

of  fatty  heart,  270 
Pupil,  pin-hole,  in  typhus  fever,  923 
Purpura  ha^morrhagica,  1104 

rheumatica,  1104 

simplex,  1103 
Pus.  characters  of,  150 
Pyelitis,  848 

anatomical  characters,  849 

causation,  849 

clinical  history,  849 

diagnosis,  850 

prognosis,  851 

treatment,  851 
Pyelo-nephritis,  846 
Pyle-phlebitis,  adhesive  and  suppurative, 

353,  565 
Pyle-thrombosis,  565 
Pylorus,  hyi)ertrophic  stenoeis  of,  347,  348 

incontinence  of,  382 

stricture  of,  352,  360,  366 
Pyonephrosis,  848,  851,  863 
Pyo-pericardium,  235 
Pyothorax,  50  (vide  Empyema). 

Q. 

Quinia,  hypodermic  injection  of,  in  mala- 
rial fever,  959,  969 


Quinia  in  neuralgia,  743 
Quinsy,  324,  325 

R. 

Rabies  canina,  1115  , 

I  '    causation,  1115 

'  clinical  history,  1115,  1118 

diagnosis,  1117 
prognosis,  1116 
treatment,  1118 
Rasmussen's  aneurism,  101 
Kaynand's  disease,  810 
diagnosis,  811 
prognosis,  811 
symptoms,  810 
treatment,  811 
Reaction  of  degeneration  in  cerebral  par- 
alysis, 714 
in  amyotrophic  lateral  sclerosis,  702 
in  chronic  bulbar  paralysis,  672,  675 
in  lead  paralysis,  738 
in  myelitis,  679 
in  neuritis,  724,  729 
in  peripheral  paralysis,  729 
in  poliomyelitis  anterior,  693,  695 
in  progressive  muscular  atrophy,  699 
i  in  spinal  paralysis,  672,  676 

'  Reflexes  in  acute  ascending  paralysis,  720 
I  in  cerebral  hemorrhage,  605 

in  cerebral  and  spinal  paralysis,  724 
in  chorea,  757 

in  compression  of  spinal  cord,  704 
in  diphtheria,  1038 
in  neuritis,  multiple,  726 
in  peripheral  paralysis,  729 
in  spastic  paralysis,  673 
in  spinal  diseases,  674 
ankle,  674 

cutaneous,  673,  679,  688,  692,  695 
patellar,  674,  687,  688 
tendon,  673,  683,  693,  701,  702 
Relapsing  fever,  938 
Respiration,  (  heyne-Stokes,  270,  642 
in  chronic  Bright's  disease,  834 
in  meningitis,  635 
in  tubercular  meningitis,  642 
Respiratory  system,  diseases  of,  23 
Retention  cysts,  828,  829 
Retinitis  albuminurica,  829,  834 
Rhachitis,  1092 
diagnosis,  1095 
etiology,  1092,  1093 
prognosis,  1095 
symptoms  and  anatomical  characters, 

1094 
treatment,  1095 
Rheumatism,  acute  articular,  1058 
causation,  1064 
clinical  history,  1059 
diagnosis,  1065 
pathological  character,  1064 
prognosis,  1065 
treatment,  1066 
articular,  chronic,  1070 
subacute,  1070 
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BheuoiatUm,  cerebral,  1061 

gonorrhceal,  1065 

muscular,  750  (vide  Myalgia). 
Kickete,  1092 
Risus  sardonicuA,  761,  790 
Koee-cold,  167 
Bogeola,  1024 
Rose-rash,  1024 
Rotheln,  1025 
Rubeola,  1018 

causation,  1021 

clinical  history,  1018 

diagnosis,  1022 

hemorrhagic,  1020 

nigra,  1020 

prognosis,  1023 

sine  catarrho,  1020 

sine  eruptione,  1020 

treatment,  1023 
Rumination,  380 

S. 

Sago  spleen,  581 
Salaam  convulsions,  760 
Sarcinie  ventriculi  in  cancer  of  stomach, 
361 
in  dilatation  of  stomach,  367 
Sarcoma  of  brain,  665 
of  liver,  557 
of  lung,  195 
Satyriasis  in  rabies,  1117 
Scanning  speech   in  cerebro-spinal  sclero- 

sb,  684 
Scapulodynia,  752 
Scarlatina,  1004 

anatomical  characters,  1005 
anginosa,  1005,  1007,  1010,  1016 
causation,  1012 
clinical  history  1006 
diagnosis,  1013 
diphtheria  in,  1005,  1010 
faucium,  1010 
hemorrhagic,  1010 
latens,  1011 

maligna,  1005,  1009,  1010 
prognosis,  1013 
rheumaticfl,  1025 
simplex,  1005 
sine  eruptione,  1010 
treatment,  1014 
Sclerema,  803 
Scleroderma,  803 
ScUrose  en  plaques  diJisefninieSf  682 
Sclerosis,  amyotroiihic  lateral,  697,  702 
cerebro-spinal,  682 

clinical  history,  683 
diagnosis,  684 
pathological  anatomy,  682 
prognosis,  684 
treatment,  684 
disseminated,  of  cord,  682 
multiple  or  insular,  682  (ricfe  Sclero-  j 

sis,  cerebro-spinal). 
muscular,  706 
of  lung,  133 


Sclerosis,  posterior  spinal,  685  [ride  Loco- 
motor ataxia), 
primary  lateral,  700 
Scorbutus,  1097 

anatomical  characters,  1097 
blood  in,  1098 
causation,  1100 
clinical  history,  1098 
diagnosis,  1100 
patholo^cal  character,  1091> 
prevention,  1101 
prognosis,  1101 
treatment,  1102 
Scurvy,  1097  (vide  Scorbutus). 
Scybala,  402,  415 
Secretory  neuroses,  389 
Seminal  emissions,  involuntary,  891 
Sickness,  milk,  1047 
Siderosis  of  lung,  95 
Sleep,  mesmeric  or  magnetic,  789 
Smallpox,  982  {vide  Variola). 

natural,  990,  994 
Soflenine  of  brain,  592 
Somnambulism,  789 
Sopor,  708 

Sordes  in  typhoid  fever,  910,  923 
Sore  throat,  clergyman's,  328 
Spasm,  essential  or  idiopathic,  of  the  mus- 
cles of  the  extremities,  762 
local,  760 
of  glottis,  226 
Speech,  lesions  of  cortical  centre  oC  621 

loss  of,  ailer  apoplexy,  594 
Spermatorrhoea,  891 

Sphygmograph,  trace  of,  in  aortic  valvular 
lesions,  255 
in  mitral  valvular  lesions,  254 
in  thoracic  aneurism,  288 
Spina  bifida,  655 
Spinal  apoplexy,  629 
cord,  antpmia  of,  628 
compression  of,  703 

clinical  history,  704 
morbid  anatomy,  703 
prognosis,  705 
treatment,  705 
congtstion  of,  628 
degeneration,  ascending  an<l  de- 
scending, of,  671,  677,  678 
functional  diseasies  of,  707 
hemorrhage  within,  629 
hyperemia  of,  628 
innammatory  and  strtictural  di^ 

eases  of,  670 
tumors  of,  703 
irritation,  629,  722 
menigitis,  644 
Spirillum  Obermeieri  in  relapsing  fever.  1*.".9 
Spirochfete,  939 

Obermeieri  in  relapsing  fever,  939 
Spleen,  abscess  of,  579 
affections  of,  578 
cancer  of,  582 
congestion  of,  579 
enlaigeroent  of,  580,  953 
extravaaatioDB  in,  581 
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Spleen,  hydatids  of,  582 

infarction  of,  579 

inflammation  of,  580 

removal  of,  582 

sago,  581 

syphilitic  disease  of,  582 

tuberculous  disease  of,  135,  587 

tumor,  acute,  of,  580 

wandering,  5^2 

waxy  degeneration  of,  581 
Splenic  fever,  1110 
Spleiiization  of  lung,  97,  191 
Sputa,  nummular,  108 
Status  epilepticus,  768 
Stomach,  abscess  of,  345 

absorbent  power  of,  376 
test  of,  376 

atony  of,  383 

atrophy  of,  370,  371 

carcinoma  of,  359 

cirrhosis  of,  347 

degeneration  of  tubules  of,  348,  370 

dilatation  of,  349,  352,  365  (vide  Gas- 
trectasia). 

fibroid  degeneration  of,  347 

functional  disorders  of,  373 

hemorrhage  into,  353,  355,  392 

induration  of,  347 

inflammation  of,  334  {vide  Gastritis). 

inflammatory  diseases  of,  334 

insufficiency  of,  367 

motor  neuroses  of,  377 

motor  power  of,  tests  of,  376 

neuroses  of,  373 

sclerosis  of,  347 

softening  of,  350 

structural  affections  of,  850 

suppurative  inflammation  of,  345 

tumors  of,  359 

ulcer  of,  351  {vide  Ulcer,  gastric). 

waxy  degeneration  of,  370 
Strongylus  gig^,  850 

Strychnia,  effects  of,  contrasted   with   tet- 
anus, 791 
St.  Vitus's  dance,  756  (vide  Chorea). 
Subsultus  tendinum  in  tvphoid  fever,  909, 

921,  923 
Sugar,  presence  of,  in  urine,  879 

tests  for,  in  urine,  881 
Summer  complaint,  448,  475 
Sunstroke,  023  (vide  Insolation). 
Suprarenal  capsules,  disease  of,  317  (vide 

Addison's  disease). 
Symptoms,  precursory,  19 

prodromal,  19 
Synovitis,  1065 
Syphilis  of  brain.  669 

of  heart,  247,  272 

of  larynx,  204 

of  liver,  545 

of  lungs,  196 

of  spleen,  582 
Syringe,    Flint's  modification  of    David- 
son's, for  aspiration,  48,  49 
Syringomyelia,  655,  703 
Syringomyelus,  703 


T. 

Tabes  dorsalis,  685  (vide  Locomotor  ataxia). 
Tdches  hkwUrts,  ^\2, 
Tachycardia,  276,  280 
Tsenia  lata,  503 

mediocanellata,  503 

saginata,  503 

solium,  502 
Teeniffi  or  tape- worms.  502 

clinical  history,  504 

diagnosis,  504 

habitat,  504 

natural  history,  502,  557 

treatment,  505 
Tenesmus,  403 

eastric,  340 

laryngeal,  200 

of  bladder,  856 
Test-meals,  374 
Tetanuis  789 

an  infectious  disease,  790 

clinical  history,  789 

diagnosis,  791 

idiopathic,  789 

prognosis,  790 

traumatic,  789 

treatment,  792 
Tetany  or  tetanilla,  762 
Thompson,  W.  Gil  man,  observations  on 

Addison's  disease,  320 
Thoracentesis  in  empyema,  52 

in  hydrothorax,  63 

in  pleuritis,  47,  59 

in  pneumothorax,  61 
Thrombosis,  591 

capillary,  of  brain,  600 

cerebral,  591    (md^  Embolism,   cere- 
bral). 

of  cerebral  sinus,  699 

of  heart,  79,  238,  243,  246,  273 

portal,  566 
Thrombus,  591 

ante-mortem,  273 

marantic,  253,  274,  599 

white,  red,  mixed,  274 
Tic  dmdoureuXf  744 
Tinnitus  aurium,  781,  958 
Tongue,  strawberry-like,  in  scarlatina,  1008 
Tonsillitis,  324 

follicular,  324 
Tophi,  1075 
Tormina,  403 

Torticollis,  rheumatic,  747,  751 
Torulfip  cerevisifip  in   cancer  of  stomach, 
361 

in  diabetic  urine,  882 

in  dilatation  of  stomach,  367 
Trachea,  aflfections  of,  197 
Tracheotomy  in  aphonia,  nervous,  222 

in  diphtheria,  1046 

in  larvngeal  growths,  morbid,  223 

in  laryngitis,  200,  204,  207,  214 

in  oedema  of  glottis,  217 
Trance,  789 
Transfusion  of  blood,  317,  394,  980 
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Treatment,  ectrotic,  993 

hygienic,  20 

preventive  or  prophylactic,  20 
Trembling,  mercurial,  739,  766 

senile,  763 
Tremor,  760,  763 

mercurial,  739,  765 

senile,  763 

shaking,  693 
Trichina  spiralis,  507 
Trichiniasis,  507 
Trichinosis,  507 
Trichocephalus  dispar,  501 
Trifacial  nerve,  neuralgia  of,  744 

paralysis  of,  731 
Trismus,  790 
Tubercle,  101,  102,  103,  133,  135 

in  choroid,  642 

infiltrated,  135 

in  kidneys,  135,  862 

morphology  of,  100 

obsolete,  118 

pneumonic,  102 

structure  of,  102, 135 

within  cranium,  665 
Tuberculosis,  acute  miliary,  110,  135 
general,  135 

genito-urinary,  862 

pulmonary,  99  {vide  Phthisis,  pulmon- 
ary). 

relation  of  pleuritis  to,  43 

renal,  862 

sputa  of,  103,  105,  108,  111,  118, 134 
Tubules,  gastric,  degeneration  of,  370 
Tumors,  intracranial,  664 

anatomical  characters,  664 
clinical  history,  666 
pathological  characters,  665 
prognosis,  668 
treatment,  668 

intraspinal,  703 

intrathoracic,  194 
Ta9si»  hysterica,  220 
Tvmpanites  in  typhoid  fever,  909 
Typhlitis,  417,  859 
Typhlo-enteritis,  411 

Typhoid  fever,  900  {vide  Fever,  tvphoid). 
Typho-malarial    fever,   964    (viae    Fever, 

typho-malarial). 
Typho-mania,  909,  923 
Typhus  fever,  922  {vide  Fever,  typhus). 

U. 

Ulcer,  duodenal,  349 
gastric,  351 

anatomical  characters,  351 

causation,  353 

clinical  history,  355 

diagnosis,  356 

pathogenesis,  353 

prognosis,  357 

treatment,  358 
Ulcers,  duodenal,  350,  429,  515 
intestinal,  103,  427 

anatomical  characters,  428 


Ulcers,  intestinal,  clinical  history,  429 

laryngeal,  204 

syphilitic,  428 

tuberculous,  427 

t;rphoid,  of  intestine,  427,  440,  902 
Umbilicjition  of  variolous  vesicle,  983,  986 
Ursemia  in  Bright's  disease,  818,  820,  836, 
837,  840 

in  cystic  defeneration  of  kidneyg,  861 

in  diphtheria,  1037 

in  relapsing  fever,  942,  945 

in  rheumatism,  1061 

in  scarlatina,  1009,  1011,  1014 

in  typhoid  fever,  909,  914,  934 

in  typhus  fever,  923,  934 

in  variola,  985,  992 

in  yellow  fever,  974,  979 
Uricsemia,  1072,  1076,  1080 

deposits  of  urates  in,  1076 
Urine,  condition  of,  in  acute  nephritis,  818 

in  chronic  nephritis,  831, 839,  840,  841 

in  chyluria,  876 

in  congestion,  renal,  813,  814 

in  cystic  degeneration  of  kidne\^  861 

in  diabetes  insipidus,  877 

in  diabetes  mellitus,  881,  882 

in  diphtheria,  1038 

in  htematuria,  endemic,  872 

in  hematuria,  renal,  872 

in  hsemoglobinuria,  873,  875 

in  hydronephrosis,  854 

in  intermittent  fever,  952,  961 

in  milk  sickness,  1049 

in  nephritis,  suppurative,  848 

in  perinephritic  abscesa,  860 

in  relapsing  fever,  942,  946 

in  remittent  fever,  967 

in  renal  cancer,  867 

in  renal  colic,  855 

in  renal  cystic  degeneration,  861 

in  renal  parenchymatous  degeneration, 
815 

in  renal  tuberculosis,  864 

in  rheumatism,  1060 

in  scarlatina,  1011,  1014 

in  scorbutus,  1099 

in  typhoid  fever,  935 

in  typhus  fever,  925 

in  yellow  fever,  974,  978 

tests  for  sugar  in,  886 

V. 

Vaccination,  996 

operation  for,  1001 
Vaccinia,  996, 1000 
Vaccinoid,  997 
V^agabonds'  disease,  322 
Valvular  cardiac  lesions,  248 
aortic,  250,  251 
clinical  history  of,  253 
mitral,  250 
pulmonic,  251 
tricuspid,  251 
Varicella,  1003 

differential  diagnoBb  of,  from  varioUy 
1003 
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Varicella,  varieties  of,  1003 
Variola,  982 

anntomical  ciiamcterH,  982 

causation,  989 

clinical  history,  984 

coagulation  necrosis  in,  982 

conduent,  984 

diagnosis,  990 

differential  diagnosis  of,  from  scarla- 
tina, rubeola,  and  roseola,  990 

discrete,  984 

hemorrhagic,  988 

prognosis,  991 

Kine  variolJK,  990 

treatment,  992 

varieties  of,  984,  988,  996 
Variolation,  994 
Varioloid,  994,  998 
Vegetations  in  endocarditis,  238,  244 
Venesection  in  acute  inflammations,  33,  81 

in  bronchorrhagia,  184 

in  cerebral  congestion,  588 

in  cerebral  hemorrhage,  610 

in  insolation,  627 

in  laryngitis,  201,  213 

in  meningitis,  637,  645,  654 

in  nephritis,  822 

in  pericarditis,  322 

in  pernicious  malarial  fever,  962,  970 

in  ]H)Iiomyelitis  anterior,  694 

in  pulmonary  wdema,  193 

in  thoracic  aneurism,  288 
Venous  hum,  293 
Vermes,  498 

Vermiform  appendix  of  ciecum,  inflamma- 
tion and  perforation  of,  419 
Vermis  cucurbitinus,  503 
Vertigo,  710 

epileptic,  766 

stomachal,  711 
Von.io^p,  105,  117,  118,  133,  188,  190,  194, 

196 


i  ^ 

,  Water,  employment  of,  in  pleuritis  and 
pneumonitis,  37,  81,  82 
in  scarlatina,  1015 
'  in  typhus  and  typhoid  fever,  930 

WeiPs  disease,  575 
Werlhofs  disease,  1104 
Whooping  cough,  174  (vide  Pertussis). 
Wool-sorters'  disease,  1 1 10 
Word-blindness,  595,  622 
Word-deafness,  622 
Worms,  intestinal,  498 
I  anchylostoma  duodenale,  498,  509 

ascaris  lumbricoides,  499 
lumbricoid,  499 
oxyuris  vermicularis,  498,  500 
pin-,  501 
seat-,  501 

tape-  [vide  Tsenitc),  498,  502 
thread-,  501 
trichinw,  498,  507 
'  trichooephalus  dispar,  498,  501 

I  Wrist-drop,  737 
'  Writer's  cramp,  762 

!  X- 

I  Xanthine  calculi,  857 

Y. 

!  Yellow  fever,  971  (ride  Fever,  yellow). 


Zooglcpa  in  diphtheria,  1036 

in  endocarditis,  acute  ulcerative,  244 
in  hepatitis,  suppurative,  5.33 
in  suppurative  nephritis,  846 
in  typhoid  fever,  905 
in  variola,  984 


L46     Flirt,    1-. 

F62         Pru,ctice  of  medicin( 
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